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Purpose of JCSG-DM 
Determine the common support functions to be addressed by the 
JCSG-DM 
Establish the guidelines, standards, assumptions, measures of 
merit, data elements, and milestone schedules for the DoD 
Components necessary to conduct cross-service analysis of the 
depot maintenance function. 
Oversee DoD Component cross-service analysis of depot 
maintenance functions 
Identify necessary policy issues and make recommendations 
regarding those policies 
Review excess capacity analysis 
Develop closure or realignment alternatives and numerical excess 
capacity reduction targets 

e Analyze cross-service tradeoffs 

1 



Membership 
~ ~ ( 1  I ,\, ,' " ( I  ; ,I 

-B@pot-Steering Group 
- Army - Deputy Assistant Secretary of Army 

for Logistics 
Deputy Chief of Staff (Logistics) 

- Navy - Assistant Secretary of Navy (RD&A) 
)) Deputy Chief of Naval Operations 

(Logis tics) 
- Air Force - Deputy Chief of Staff Logistics 
- Marines - Deputy Chief of Staff for 

Installations and Logistics 
- Director, Defense Logistics Agency 
- Joint Staff, Director for Logistics 



Depot Locations/Categories 

e Initial focus on 24 remaining depot maintenance I 

facilities. 
Analysis will be performed on a commodity 

J i 14 

basis. Each activity that is identified by the 
Services as performing depot maintenance will (A- 

be subject to analysis. , 



Guidelines 
Baselines for Analysis 

Core capacity based on FYDP. 
Capacity/utilization - based on current vear 
funded and outyear FYDP programmed 

4 4 4 

workload 
Depots will be analyzed by commodity groups 
and sub-components 





a Size to Core 
e Capacity/Utilization - In accordance with the 

principles established in the DDMC study on 
Y 

capacity measurement 
Maximum potential capacity - Current workload 
mix, no hiring constraints, optimum work station 
usage, no MILCON 

e Maximum potential capacity minus core equals 
excess capacity 

e All measures based on a one shift, 40 hour 
workweek 
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BRAC '93 Analysis Frameworks 
Highlights of Common Data Elements 

(Milita y Value Criteria) 
Measure of Merit Ar~ny  Navy/USMC Air Force Commission JCSG-DM 

Capacity o 
Location o 
Construction Investment o 
Equipment Investment 
Encroachment C) 

Buildable Acres 
Unused Maintenance Capacity a 
Unused Building Admin Space o 
Work Force Available o 
Labor Rates o 
Overhead Rates 
Environmental Compliance o 
Programmed MILCON & Repair o 
Total Depot Maint Oper Costs 
Actual Costs per DLH 





Commodities 
AIRCRAFT AIRFRAMES 

ROTARY 
VSTOL 
FIXED WING 

TRANSPORT, TANKERS, BOMBERS & CMD & CNTL 
FIG HTERIATTACK 
ADMlN,TRAlNlNG 
OTHER 

AIRCRAFT COMPONENTS 
DYNAMIC COMPONENTS (Rotary Wing) 
AIRCRAFT STRUCTURES 
HYDRAULICSIPNEUMATICS 
INSTRUMENTS 
LANDING GEAR 
AVIATION ORDNANCE 
AVIONICSIELECTRONICS 
OTHER 

ENGINES (GAS TURBINE) 
AIRCRAFT 
SHIPS 
TANKS 



MISSILES & COMPONENTS 
STRATEGIC 
TACTICAUMLRS 

AMPHIBIANS 
VEHICLES 
COMPONENTS 

COMBAT VEHICLES 
SELF PROPELLED 
TANKS 
TOWED 
COMPONENTS 

GROUND & SHIPBOARD COMMUNICATION AND 
ELECTRONIC EQUIPMENT 

AUTOMOTIVE1 CONSTRUCTION EQUIPMENT 
TACTICAL VEHICLES 
GROUND GENERAL PURPOSE !TEMS 

GSE (excludes aircraft) 
SMALL ARMSIPERSONAL WEAPONS 
MUNITIONSIORDNANCE 
OTHER 



Commodities continued 
SEA SYSTEMS 

SHIPS 
OTHER 

SOFTWARE 
TACTICAL 
SUPPORT EQUIPMENT 

SPECIAL INTEREST ITEMS 
BLADES/VANES (Type 2) 
BEARINGS REFURBISHMENT 
APU's & GROUND GENERATORS 
CALIBRATION (TYPE 1) 
TMDE 

OTHER 



THE DEPUTY SECRETARY OF DEFENSE 

W A S H I N G T O N ,  D.C. 20301 

4 May 1 9 9 4  

MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTMENTS 
CHAIRMAN OF THE JOINT CHIEFS OF S T P m  
UNDER SECRETARIES OF DEFENSE 
DRECTOR, DEFENSE RESEARCH AND EKIGINEERING 
ASSISTANT SECRETARJES OF DEFENSES 
COMPTROLLER 
GENERPLL COUNSEL 
DIRECTOR, OPERATIONAL TEST AND EVALUATION 
ASSISTANTS TO THE SECRETARY OF DEFENSE 
DIRECTOR, ADMINISTRATION AND MAJ\Ji4GEMENT 
DIRECTORS OF THE DEFENSE AGENCIES 

SUBJECT: Depot Maintenance Operations Policy 

I have completed my review of the Defense Science Board Depot Maintenance Task 
Force report. As noted in my forwarding letter to the Congress, the report is a constructive 
contribution to the challenge of rightsizing the depot infrastmcmre of the DoD for present and 
future national defense needs. - 

The weapon systems and equipment readiness, sustainability and life-cycle support 
requirements of the Department demand a base of organic depots. To control risk, the 
Department's CORE depot maintenance concept provides for identification and quantification of 
specific capabiiities that need to be resident in organic depots. The ability to guarantee delivery of 
flexible and responsive industrial support represents the essence of DoD's depot maintenance 
mission. 

CORE is the capability mainfained within organic L)efenst depots to meet 
readiness ayd sustainability requirentenrs of the weapon systems shat support the JCS 
confingency scenario(s). Core depot maintenance capabilities will comprise only the 
minimum facilities, equipment and skilled personnel necessary ro ensure a ready and 
controlled source of required technical competence. (DoD Mernc~mndum, Subject: 
Depot Maintenonce Capubility, dated November 15, 1993). 

The DoD CORE concept means determining Department wide the CIOE capability 
requirements and identifying requisite workload to maintain these capabiIit_les, based on military 
service inputs. This determination considers the level of risk and the capabilities of all DoD 
depots. The Task Force validated the DoD CORE concept but recommended adoption of Service 
CORE. Our review determined that greater flexibility is achievable by maintaining the current 
DoD CORE. 



With regard to competition between the public depots and the private sector, the Task 
Force and other related studies and audits have concluded that: Databases and financial 
management systems in the Department and the Military Services are not capable of supporting 
the determination of actual cost of specific workloads. Mthough, ,vigorous attempts have been 
made to execute fair publicfprivate cost competitions through the media of the Cost 
Comparability Handbook, a level playing field is not achievable in the near term. Based on these 
findings publicfprivate cost competition will be discontinued at present. 

The Task Force concluded that the above findings pertaining to publicfprivate cost 
competitions also apply to public/public competitions. Additionally, the Task Force observed that 
there is considerable expense in conducting publicfpublic cost competitions, and that the same 
efficiencies can be gained by interservicing workloads to Centers of ExceUence. I agree with the 
Task Force concIusion that interservicing of Depot Maintenance work is preferable to drect 
public/public cost competition. 'Therefore, public vs. public cost competition will also be 
discontinued, and interservicing decisions taken on the basis of efficiencies that can be gained. In 
the future, if accurate and comparable cost data is available, the issue of cost competition should 
be reopened. 

Major modifications and upgrades to increase the performance envelope of systems are 
not by definition part of depot maintenance CORE. The Government has traditionally obtained 
development and manufacture o:f kits for modifications and upgrades from the private sector. The 
Task Force concluded that major modifications and upgrades should be primarily accomplished in 
the private sector. This conclusion is sound and will be implementtxi. 

Efficient depot maintenance support of new weapon systems is of utmost importance. 
However, the paradigm must chimge; we should no longer assume new weapon systems and 
equipment will transition to organic depot support. In many cases, there is neither a strong 
economic case nor risk control requirement for establishing organic depot rnaintenance support. 
The depot maintenance strategy is an important element of the acquisition process for new 
systems. It is clear that in this era of declining force structure, the strategy must be refined 
periodically throughout the entire acquisition cycle. The Defense Science Board Depot 
Maintenance Task Force has been given an additional task of determining the process and 
procedures the Department should use in procuring the depot maintenance support for new 
weapons systems. Their report will be completed in 30 days. 

The Military Services and Defense Agencies will take the actions necessary to implement 
the above guidance. These policy changes are effective immediately and will be incorporated into 
DoD Directives. 



THEDEPUTYSECRETARYOFDEFENSE 

WASHINGTON. D.C. 20301 -1000 

. - 5 FiOV 1993 

MEM0RANL)UM FOR SECFWXRIES OF THE MILITARY DEPARTMENTS 
CHAIRMAN OF TAE J O I N T  CHIEFS OF STAFF 
UNDER SECRETARIES OF DEWNSE 
COMPTRCILLER OF TKE DEPARTMENT OF DEFENSE 
ASSISTENT SECRETAFUES OF DEFENSE 
DIRECTOR OF ADMINISTRATION AND MANAGFmNT 

SUBJECT: Management of Department. of Defense Depot Maintenance 
Activities 

A Joint S e r v i c e  Study Group recently reviewed alternatives to 
management of depot maintenance operations, As a result of that 
study, the Department has decided to establish an empowered Defense 
Depot Maintenance Council (DDMC) as the best approach to immediately 
impact DoD depot maintenance. T h i s  approach should significantly 
enhance cross servicing and reduce excess capacity i n  Department of 
Defense maintenance depots. 

Further i n s t r u c t i o n s  on t h e  concept and operations of the DDMC 
will be provided by the USD(A). 

/ b J d ? - - - , q  gb7 
William J. Perry 
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OFFICE OF THE UNDER SECRETARY O F  DEFENSE 

WASHINGTON, DC 20301 -3000 
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ACQUISITION 
November 1 5 ,  1993 

MEMORANDUM FOR SECFU5TIUIIES OF THE MILITARY DEPARTMENTS 
CHAIRMAN OF THE J O I N T  CHIEFS O F  STAFT 
UNDER SECRETARIES OF DEFENSE 
DIRECTOR, DEFENSE RESERRCH AND ENGII'EERING 
ASSISTANT SECRETARIES OF DEFENSE 
COMPTROLLER 
GENERAL COUNSEL 
INSPECTOR GENERAL 
DIRECTOR, OPERATIONAL TEST AND .EVALUATION 
ASSISTANTS TO THE SECRETARY OF DEFENSE 
DIRECTOR O F  ADMINISTRATION AND WJAGEIYLENT 
DIRECTORS OF THE DEFENSE AGENCIES 

SUBJECT: Policy for Maintaining Core Depot Maintenance Capability 

The Services designate certain weapon systems, equipment, and 
components as mission essential for support of Joint Chiefs of Staff 
(JCS) approved scenarios. The Department ensures that there is DoD 
core depot maintenance capability to support these mission essential 
weapon systems. 

Depot maintenance core is the capability maintained within 
o r g a n i c  D e f e n s e  depots to meet readiness and sustainability 
requirements of the weapon systems that support the J C S  contingency 
scenario(s). Core exists to minimize  operational risks and to 
guarantee required rea.diness for these weapon systems. Core depot 
maintenance capabilities will comprise only the minimum facilities, 
equipment and skilled personnel necessary to ensure a ready and 
controlled source of required technical competence. Depot 
maintenance for the designated weapon systems will be the primary 
workloads assigned to DOD depots to support core depot maintenance 
capabilities. 



The Military Services will use the DOD approved methodology 
(attached) to compute core depot maintenance requirements. However, 
it is not required that all weapon systems, equipment or components 
designated as mission essential be maintained in DOD depots. When 
the owning Service Secretary determines that sufficient assured 
source(s) of repair exist in the private sector to negate specific 
weapon system-related risk, that weapon system may be maintained by 
private industry. 

This policy statement will be incorporated into applicable DoD 
policy directives and instructions during their next revision. It is 
requested that the Military Departments implement this guidance 
immediately and provide this office with their quantified core depot 
maintenance requirements as soon as practicable but no later than 
January 15, 1994. Implementation plans and decisions shall be 
reflected in future annual POM and budget submissions and inputs to 
the Defense Depot Maintenance Council Strategic Plan. 

-.iO&m f l  YJL+~.ZC. 
/ James R.  Klugh 

I' Deputy Under Secretary (~ogistics ) 

Attachment 



I n  order to quantify CORE and relate i t  back to the contingency requirement, i t  is necessary 
to develop a workload sizing methodology. The most important aspect of this methodology 
is that i t  is driven by the contingency scenario, rather than any requirement from the 
maintenance depot. 

A brief explanation of a conceptual depot maintenance CORE sizing methodology approach is 
provided below, The conceptual steps are identified by the alpha characters. 

a ,  Identify the specific types and the quantity of mission essential equipment to be used in the 
JCS approved contingency scenario(s). 

b. Determine a workload experience factor per unit based on known usage for each item of 
equipment. Make conversions based on applicable failure factors, op tempo adjustments, and 
scenario driven environmentallattrition factors. 

c. Compute scenario depot maintenance workload based on scenario readiness and sustainabil- 
i t y  requirements. 

d.  Determine depot skills required to support scenario requirements expressed in direct labor 
hours, labor days, or  other appropriate measure. 

e. Adjust for depot surge capacity. This provides the conversion necessary to account for 
the difference between peacetime and surge production capacity. 

f. Calculate basic CORE workload requirement. 

g. Apply a n  efficiencyleconomy factor to keep the required min~.mum CORE support effort 
from being exorbitantly and prohibitively expensive. 

h.  Determine peacetime CORE requirement. 

i .  Non-CORE workload is the difference between current or  planned total peacetime workload 
and peacetime CORE requirements. 

The capacity determined as the result of the CORE methodology computation is not the total 
capacity required. Capacity is also needed to handle "last source" repair requirements, cost 
control (competed workload), and rationally justified reserve capacity. CORE is computed as 
a reasonable statement of workload needed to establish and maintain contingency-driven 
weapon system support capabilities, 
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OFFICE OF TECHNOLOGY ASSESSMENT CONGRESS OF THE UNITED STATES 



he U.S. Department of Defense (DoD) spent approxi- 
mately $9.9 billion on research and development (R&D) 
in its laboratories and tes; and evaluation (T&C,) 
facilities in 1992.' While more than half of these funds 

Department 
of Defense 

Laboratories 

went to industry and university contractors, DoD facilities still 
spent approximately $4.7 billion in-house. The end of the Cold 
War will undoubtedly cause some consolidation and downsizing 
of defense labs and closure of individual facilities, but unlike the 
Department of Energy's nuclear weapons labs, which may be 

6 

facing some funda&tal changes in character and mission, basic 
changes in mission seem unlikely for DoD labs as a whole. Their 

-eclined only slightly in real terms since 1989, and 
c w m  do 
li,ttle to alter their fundamental defense mission. - 

Nevertheless, some opportunities exist }for DoD labs to 
contribute to U.S. industrial competitiveness. Congress, the Bush 
Administration, and the Clinton Administration have all encour- 
aged the defense labs to take a more active role in working with 
commercial industry through cooperative research and develop- 
ment programs. Industry can gain from these programs through 
cost-shared R&D, access to lab facilities, and the expertise of lab 
personnel. DoD can benefit from the contribution of commercial 
partners to R&D programs and from the possibility that partners 
may become cost-effective sources of dual-use technology. 

Despite a slow start in the mid-1980s, DoD's cooperative 
R&D programs have grown considerably in recent years. Many 

1 This figure represents 26 percent of tht $38.8 bi ion DoD spent on RDT&E in 1992. 
Of the funding for labs and T&E centers. 3 percent was for basic research, 10 percent was 
for applied re-h, and 86 percent was for development @rimanly early stages of 
dcvelopmcnt). 
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cooperative research projects are conducted with 
traditional defense contractors who may not be 
the best conduit for transfening tecbnology to 
commercial markets, but the services have stated 
their intention to engage more comrnercialpartici- 
pants. 

RDT&E IN DOD FACILITIES 
By some measures, DoD operates the largest 

lab program in the Federal Government. In 
addition to the $9.9 billion that DoD budgeted for 
its own government-owned, government- 
operated (GOGO) research, development, test, 
and evaluation (RDT&E) facilities in 1992, 
another $1.7 billion went to Federally Funded 
Research and Development Centers (FFXDCS).~ 
Though privately owned and operated, these 
FFRDCs perform most of their work for DoD. 
DoD's combined expenditures on GOGO R&D 
labs and T&E centers and on FFRDCs exceed 
those of all other agencies in the Federal Govern- 
ment; however, much of the money budgeted to 
DoD's government-owned labs is contracted out 
to industry and universities. R&D labs spend only 
about 43 percent of their funds in-house; T&E 
facilities spend about 65 percent in-house (figure 
6-1).3 As a result, less than half of DoD's lab 
RDTBrE budget, or $4.7 billion, was used to 
support work within government-owned facilities 
in 1992. About $3.4 billion of this total was spent 
in R&D labs; $1.3 billion was spent in T&E 
centers. 

The DoD laboratory system is managed and 
operated largely by the individual services (Army, 
Navy, and Air Force). The Navy operates the 
largest lab program with a total budget of $3.3 
billion in 1990, $1.8 billion of which was spent 
in-house (table 6-1). R&D labs received $2.8 

Figure 6-1-DaD's Intramural RDT&E Program for 
1992 (estimated) 

Millions of dollars 
' 2 7  I 

I In-house 1 

centers GOGO 
NOTES: Funding levelsfor RBD labs andTBE centers were estimated 
by taking the Natbnal Sdence Foundation's figure for DoWs 1992 
"intramural R&D" and distributing It according to DoD's reported 
funding levels for 1990. In-house percentages are also based on 1990 
data 

SOURCE: Office of Technology Assessment, 1993; based on U.S. 
Department of f dense, Office of the Secretary of Defense, Deputy 
Director of Defense Rasearch and EngineeringIScienm and Technol- 
ogy, Department of Defense In-House RDT&EActivities: Management 
Analysis Repoi? for Fiscal Year 1990 (Washington, DC: 1992), pp. 
vi-xiv; National Science Foundation, Federal Funds lor Research and 
Development: Fiscal Years 1990, 1991, and 1992. NSF 92-322 
(Washington, DC: July 1992). p. 51. 

billion of the total. The Navy system includes one 
corporate lab, four warfare centers (that contain 
their own R&D labs, T&E centers, and support 
facilities), and six small medical labs. The Navy's 
corporate lab, the Naval Research Lab, or NRL, 
conducts basic and a ~ ~ l i e d  research on a broad * a  

range of technologies that support service goals 
and mis~ions.~ The four Naval Warfare Centers- 
Air, Surface, Undersea, and Command, Control, 
and Ocean Surveillance-each focus on a set of 
applied technologies relevant to their particular 
mission. Each maintains in-house expertise in all 

2 National Science Foundation. Federal Funds for Research and Development: Fiscal  year^: 1990,1991, and 1992. Detailed Statistical 
'Igbles, NSF 92-322 (Washmgton, DC. July 1992), p. 51. 

These percentages are approximations based on reported fundug levels for fiscal year 1990, the most recent year for which such figures 
are available. Some of the funds spent outside the labs are used to hire contractors who work in DoD facilities. 

1 

These areas include information sciences, artificial intelligence, environmental sciences, micro- and nanoelectronics, electronic warfare, 
advanced materials, sensor technologies, and space t~hnologies. I 
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Table 6-1-Service Budgets for R&D Labs and T&E Centers, 1990 

RDT&E funding (millions) 
-- - - - 

R&D labs T&E centers Total, GOGO facilities 
Service Total In-house Total In-house Total In-house 

Army.. ......................... $2,150 $ 923 $ 470 $ 322 $2.620 $1,245 
Navy ........................... 2,815 1,521 477 31 7 3,232 1,838 
Air Force ........................ 1,798 439 805 507 2,603 946 

Total ......................... $6,763 $2,883 $1,752 $1,146 $8,515 $4,023 

SOURCE. U.S. Gepartment of Defense, Office of the Secrn 1ry of Defenr . Deputy D~rector of Defense Research and C-3ineennglScience ard 
Technology, Department of Defense In-House RDTdEActr ties: Manag .nent Analyss Report for Fi:zcaI Year 1990 (WasPlngton, DC: 1992), pp. 
VI-XIV. 

stages of R&D, from research to development and 
support of fielded systems. But whereas NRL 
focuses on the early "science and technology" 
stages of RDTCliE, warfare centers tend to focus 
on subsequent advanced development, engineer- 
ing development, and system support  stage^.^ The 
warfare centers are also responsible for T&E 
activities and operate several large test ranges 
(formerly the Air Test Center, Ordnance Missile 
Test Center, Pacific Missile Test Center, and 
Weapons Evaluation Facility) that are used for 
flight tests of aircraft and missiles as well as for 
operational testing of electronic warfare and radar 
del;l:es. 

The Army system is similar to the Navy's in 
that it contains a corporate lab (the Army Re- 
search Lab, or ARL), eight Research, Develop- 
ment, and Engineering Centers (RDECs), several 
small medical laboratories, and nine T&E centers. 
It also contains four laboratories run by the Army 
Corps of Engineers and the Research Institute for 
Behavioral and Social Sciences. These facilities 
had a total RDT&E budget of $2.6 billion in 
1990-80 percent of which went to R&D facilitie- 
an.! spent $1.2 billion in-house (table 6-1). ARL 
conducts the Army's technology base activities in 
areas such as electronics, materials, ballistics, and 

human engineering. h y  RDECs, &e the Nat y's 
warfare centers, perform a full spectrum of R&D 
activities in specific technical areas: aviation, 
chemicals, communications, missiles, talk and 
automctive technology, and troop support. Its 
TStE centers, including such facilities as White 
Sands Missile Range and the Yurna Proving 
Ground, measure and test the operational per- 
formance of Army aircraft, missiles, m e r y  , and 
electronics. They had a total budget of $470 
million in 1990. 

The Air Force operates the smallest of the 
ser~ice lab systems with $2.6 billion in funding in 
1990. It also uses the smallest percentage of its 
RDT&E funds in-house (table 6-1). Air Force 
R&D facilities are ~iganized into four large 
"super-labs:" Wright Lab for aviation and weap- 
onry; Phillips for spac:: technologies; Armstrong 
for medicine and ;LV: :an factors; and Rome for 
cornnland, control, and communications (C3). 
Each is considered a "full spectrum" lab capable 
of research, development, and support activities, 
but each focuses primarily on applied research 
and advanced technology development. Basic 
research activities are managed by the Air Force 
Office of Scientific Research; operation and 
support activities are managed by the four major 

3 DoD divides its budget into 10 accounting categories. Category 6 contains all RDT&E activities. RDT&E is furtha subdivided into six 
components- 6 1. basic research; 6.2, explorstory development or appliedresearch; 6.3, advanced dcvelopmcnF 6.4, engineering dcvelopmen~ 
65, mamycn ;nt and support; and 6.6, operational systems developmat. Budget item 6.3 is further subdir. ~ded into 6.3% advanced technology 
development. which includes activities to demonstrate the feasibility of a given type of military system, and 6.3b. in which technology is applied 
to a sptclfic military program. Categories 6.1 and 62  are considered the technology *, categories 6.1 through 6.3a comprise "science and 
techoology" (S&T). 
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Table 6-2-Employment in Service RDT&E Facilities, 1990 

i Personnel 

Service Total R&D T&E Military Civilian Professional Ph.D. 

Army ..................... 31,198 21,280 9,918 6.235 24,963 15,593 1,825 
Navy ..................... 42,186 32,133 10,053 4,730 37,456 20,234 2,138 
Air Force .................. 27,245 7,390 19,855 17,228 10,017 9,696 775 

Total ................... 100.629 60.803 39.826 28.193 72.436 45,523 4.738 

SOURCE: U.S. Department of Defense, Offics of the Secretary of Defense, Deputy Director of Defense Rese:lrch and EngineeringlSdencs and 
Technology, Department of Defense In-House RDT&EActivities: Management Analysis Report for F i s d  Year 1990 (Washington, DC: 1992), pp. 
vi-xiv. 

commands to which these labs report. The Air 
Force also operates five T&E centers, which 
together comprise the largest testing program of 
the three services with over $800 million in 
RDT&E funding. These facilities include the 
Arnold Engineering Development Center, the Air 
Force Development Center, the Flight Test Cen- 
ter, and two test wings. They house test ranges for 
aircraft, parachute drop zones, impact ranges for 
testing bombing and gunnery systems, wind 
tunnels, engine test cells, and instrumented labs 
and ranges for testing avionics and radar systems. 

Service R&D labs and T&E facilities em- 
ployed over 100,000 people in 1990 (table 6-2), 
a figure that has declined only marginally in the 
last 3 years. Abou: 60 percent of these employees 
work in the R&D labs. Over 70 percent of all 
employees are civilian, the Air Force being the 
only service to employ more military than civilian 
personnel6 Almost half of all the employees in 
these DoD facilities are professional scientists 
and engineers; 4,700 hold Ph.D. degrees. 

FFRDCs funded by the DoD include 11 
organizations that employ over 8,000 profession- 
als and conduct a variety of services for the 
military, not all of which are strictly R&D. Only 
one FFRDC, MIT's Lincoln Laboratory, con- 
ducts actual R&D for military hardware. Lincoln 
Lab receives some $400 million a year for defense 
RDT&E and conducts programs ranging from 

basic research to design, development, and dem- 
onstration of prototype systems. Four FFRDCs, 
including MITRE Corporation, perform systems 
engineering and systems integration work for 
DoD, much of which is associated with the 
management of large systems development pro- 
g r a m ~ . ~  Six other FFRDCs, such as the Institute 
for Defense Analysis, are study and analysis 
centers that help solve organizational and opera- 
tional problems, but perform little or no hardware- 
related research or development. While their 
funding comes from the KDT&E budget, most of 
their work is quite remote from the R&D done in 
DoD labs and test facilities. 

DOD LABS AND THE "PEACE DIVIDEND" 
Through fiscal year (FY) 1993, defense RDT&E 

had been relatively unaffected by the end of the 
Cold War. While overall defense spending had 
declined 20 percent in real terms since 1989, 
RDT&E dropped only 12 percent, from $41.6 
billion in 1989 to $36.7 billion in 1993 (table 6-3). 
Budget cuts took their greatest toll on procure- 
ment, which dropped almost 30 percent, from 
$91.7 billion to $65.1 billion between 1989 and 
1993. Defense RDT&E has been insulated from 
defense budget cuts by DoD's new acquisition 
strategy, formally announced in early 1992, 
which attempts to maintain the technological 
superiority of U.S. military forces through contin- 

6 Much of this difference is attributable to the fact that two of the Air Force's largest T&E facilities are predominantly military. 

This work includes formulation of requirements for new systems, development of design specifications, and certif~cation of system 
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Table 6-3-Deferse Outlays Since 1989 

Outlays (billions of 19532 dollars) 

Budget category 1989 1990 1991 1992 1993 

RDT&E ............................ $ 41.6 $ 40.4 $ 35.7 $ 36.1 $ 36.7 
Procurement ....................... 91.7 87.2 84.5 74.0 65.1 
Operations and maintenance. ......... 97.7 95.1 105.0 97.8 84.8 

.......................... Personnel 90.6 81.4 86.0 79.3 74.5 
Othrra ............................ 9.7 8.0 -40.6 -7.4 8.2 

Total.. .......................... $331.2 $31 2.0 $270.5 $294.6 :269.4 -- 
a Includes outlays ior military construction, family housing and revolving/rnanagement funds. A minus sign denotes income from :hese fur;ds in 

excess of outlays. 

SOURCE: Budgetofthe United States Government, Fiscal Year 1993(Washington, DC: U.S. Governmerit Printing Office, February : 992). pp. Parr 
Five46-47. 

I Table 6-4--Proposed Defense O~:+lays, 1953-97 
.- -- 

Proposed atlays (billions of 1992 dc.lars) 

Budget category 1993 1994 1995 1996 : 997 
I 

RDT&E.. .......................... $ 36.7 $ 36.4 $ 34.8 $ 32.8 $ 31.0 
Procurement ....................... 62.5 58.5 55.8 54.0 52.2 
Operations and maintenance .......... 84.8 78.5 76.6 76.4 75.8 

.......................... Personnel 74.5 67.8 65.1 64.4 64.1 
............................ Othera 6.2 10.3 11.6 11.3 10.6 

Total. ........................... $264.7 $251.5 $243.9 $238.8 $233.7 

a Includes outlays for military constructlon, family housing and revolvingfmanagernent funds. A minus sign canotes income from these funds in 
excess of outlays. 

I SOURCE: Budget of the Unitedstates Government, Fiscal Year 1993(Washington. DC: U.S. Government Printing Office, February 1992). p. Part 
Two-5. 

ued investment in the technolog? base (i.e., basic 
and applied research). Under this policy, D e  
stated its intention to upgadesisting w e E s  
systems rather than develop new ones, but con- _ 
tinue to fund develo~ment of new technolo~ies. 

I " L 
Gough prototype, from which future systems can --.-. -- 
later -. be G ~ t r u c t e d . ~  

The effect of acquisition strategy on future 
RDT&E funding was unclear in Spring 1993. The 
Bush Admistration, in its final budget request, 
projected only a modest decline in RDT&E 
spending, from $36.7 billion in 1993 to $31 
billion in 1997, again in constant 1992 dollars 
(table 6-4). The services planned to take most of 
the reduction in the systems development .~nd 

operational field support portions of their RDT&E 
budgets so as to 1 g . s  the science and technology 
portion (from w h L U &  labs are h d e d )  rela- 
&ely ir~tact. With a new Administration in office, 
changes in appropriations are almost certain. 
President Clinton has signaled thar defense spend- 
ing will be cut at a sonewhat fas~er rate than -.vas 
previously projected, per!,sps to $200 billion in 
Fi' 1997, but it is not yet clear how much of this 
reduction will be taken from RDT&E. The budget 
released by the Clinton Adn , nistration in April 
1993 proposed a 1 percen: real decline in outlays 
for defense RDTtScE in FY 1994;9 assuming 
RDT&E remains about 15 percent of the defense 
budget, it could stdl total $30 biUion in FY 1997. 

8 U.S. Department of Defense. "Defense Acquisition," white paper, May 1992. 

9 Budget ofthe United States Governmenr, Fiscal Year 1994 (Waslungton, DC: U.S. Government Rinting Office, 1993). p. Appendix-72. 
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However, the services may argue that they have 
already trimmed their operations and procure- 
ment budgets to the maximum extent practicable 
and may therefore take a larger portion of future 
defense cuts from RDT&E. Similarly, the new 
Administration may opt to cut defense RDT&E 
further and redirect R&D funding from defense to 
nondefense programs after 1993 to boost com- 
mercial competitiveness.10 

Even less certain is the way in which reductions 
in RDT&E will affect the size of the labs' 
budgets. In order to reduce the cost of developing 
military systems, DoD is considering additional 
changes in its acquisition process that would 
allow greater reliance on commercial technology. 
If successful, these changes might, in turn, allow 
the Defense Department to reduce its expendi- 
tures on in-house R&D and shift the greater 
proportion of RDT&E funding to the private 
sector. However, it is also possible that with the 
shrinking defense industrial base, DoD may opt to 
rely more on its own instirutions for developing 
military technology if it concludes that cornmer- 
cial industry will not satisfy all defense needs. 

Qesponse to declining budgets and congres- 
sional pressures, DoD has initiate< < t e p w u : : >  .- 
the size of its lab system through h t h  downsizir, . 
and consolidation. The 199 1 Defense Authoriz~ 
tion Act requires the services to cut back the, 
civilian acquisition workforce--u~hich-es. 
RDT&E employees-by 20 percent between 
1991 and 1995.11 The 1991 legislation also 
created the Advisory Commission on Consolida- - dlib O' d p n  and Conversion of the Defense Research - and 

CowW 
' 55' Development Laboratories, composed of both 

private and public sector representatives, to 
recommend ways to improve the operation of the 
DoD labs through consolidation or closure of 

some or all of the labs. The Army, Navy, and Air 
Force submitted their plans to the commission in 
April 1991 for consideration and review. With 
only a minor reservation regarding the Army's 
plan to construct a new microelectronics facility, 
the commission recommended that the plans be 
implemented without delay.12 

The services may also submit proposals for 
closure to the Base Closure Commission, which 
was reinstituted for another 6-year term by the 
1991 act. The Base Closure Commission was 
authorized to recommend closure of all types of 
military facilities, including RDT&E facilities, to 
Congress and the President in three phases: 1991, 
1993, and 1995. According to the law, Congress 
may not pick and choose among the Cornrnis- 
sion's recommendations; all must be voted up or 
down as a unit--and if Congress fails to vote, they 
become law automatically. The Commission's 
first and second slates of base closings and 
realignments (announced in 1989 and 1991) were 
adopted; the second included the closure of 34 
military bases, many of which contain R&D 
facilities. 

The Army's consolidation plan, as proposed, ;% 
would eliminate 4,OClj to 6,000 of the 31,000 > 

t 
I 
I 

positions in its labs and centers and transfer 
another 3,000 jobs unong lo: ations. As part of S i 
h s  plan, the . L y  has cinsu!idated seven labs 1'. 

along wim portions of its P?::7s lilt0 a single 
corporate lab, the&gJ$eseach Lab, that will i 
have facilities i-qimary locations: Aberdeen 

I 

apd Adelphi, Maryland. About 800 cib dian posi- 
tions will be e1imin:~ted in the move; another 4, ' 

\. 
1,600 will transfer to new locations. By 1993, 
construction had already begun on new facilities 
to house transferred personnel. Three Army 
medical labs are also affected by the plan, with 

lo Following an agreement between Congress and President George Bu* the Budget Enforcement Act of 1991 mandated that through F T  
1993 reductions in the defense portion of the budget could not be redirected to nondefense programs. 

t l 1  US. Congress. National Defense Authorization ~ c t f o r F i s c a l  Year 1991. conference repon to Accompany H.R. 4739, Oct. 23.1990, p. , 
143. This act was codified as Public Law 101-5 10. c 



one slated for elimination and two for consolida- 
tion w ~ t h  labs in the other services. 

The Navy also plans a significnnt redi,onment 
of its RDT&E facilities. Three :najor facilities, 
the Naval Air Development Center (NADC) in 
Warminster, Pennsylvania and two Naval Surface 
Warfare Centers in White Oak and Annnpoiis, 
i l lqland,  had already begun closing down by 
1993.13 About 670 positions will b+: '.rninated, 
and another 3.300 will be transferred as aresult of 
:hesr i!osingv. most are associated with NADC. 
SI \.erai s-i- RDT&E suppcrt activities are 
also latec: rol ;lowe, as is tie i;\I *pons Evalua- 
tion Fac '.ty n \iSuquerh .~e, Ne ,; Mexico. The 
Navy n !ii .:,. ;limi?;~!e thre? .:edical labs in 
cross-. .-vie: ;.zrgers. Accordb.; to the Navy's 
April 1991 submission to th -. Base Closure 
Commission, consolidation done will result in 
the loss u:' 2,250 labor,ttory po~:&ions.'~ In its 

close any facilities; rather it has reorganized its i4 
labs into 4 "super-laboratories" that l ign  w:h  
and reside m the .\ir Force Materiel Command's 
four product div-sions: Aeronautical Systems, 
Electronic Systems, S ~ a c e  Systems, and Human 
Systems. Of some 27,300 jobs in Air Force labs, 
approximately 800 positions--53 percent of which 
are scientists and engineers-are e:;pcted to be 
eliminated by the consolidation. 

Lf accomplished iri their entirety, ;he services' 
closure and c,:nsolidation plans could have a 
signiticant effect on the size and structure of the 
DoD RDT&E system. 1ni:ial - --- est i rnse~~~&vided 
by the services to the base closure m L l a b  
consolidation commissions indicate that restruc- - - - - - - - - - -  - 

&jlans - -- could -- - lead - to the - -- closure - --. of up -- - - t o  
one-third of LII DoD laboratories and the e - b , : a -  - -_ --____------ - - ----- - 
tion of 12,000 to 15,000 i,;hs-in the labs alone,16 
buLthese figures may need to be revised upward 

1993 budget submission, howe.. ;tr, the N% in light of the Navy's 1993 estimates. M- . . ----a . . 
projected the elmunation of 11 .i52 uositions job loss is exzected to _ _ - -  result from downslilnganli 
tiurnm~ laboratories-rou&ly one-quarter of identtfied "workload rzductions," rather t!!m -- -..-- 
itsA2JW member workforce--due to both - -. con- consolidation, per se.17 Consolidation is intended 
solidaticn and general workforce r educ t i~ns .~~  ay to help h-Gove lab management and 
plans tc mplement most of these changes had not eliminate redundnqcy. The three services oper- 

, ---- 
yet beer; formalized. ated 73 R&D laboratories and 18 TSrE centers in 

--.------ 
The Air Force's cofisoiidation plans have 1990,-many .- of which conducted _ C _ _ _ _  --- resexch in 

already been imp1ernentec.l and are strictly organ- relnred areas-not jiist ----- across services I--- but -- - within 
izational in nature. The Air Force does not plan to '&;ices as well. For example, the Navy do-e 

.- 

l 3  Though the bulk of NADC's fimcdons will be traosferred to Patuxent River, Maryland, some unique navigational facilities will remain 
in operation in Warm~~lsterunder control of k e  L v a l  Commind. Control. and Ocean Surveillance Center. Both of the Surface Warfare Centers 
slated for closure will be retained as operating ;ites, but the majority of their functions will be transferred to *)her localions. 

14 The Navy's April 1091 projections were based on the assumption that only 53 percent of the 4,800 employee.? (including 2,800 scientists 
andengincers, 300of whom hold Ph.D. or equivalent degrees j affected by consolidation and relocation of laboratory functions would be willing 
to move. T:ie remaining 47 percent, the Navy estimated, would retire early, leave the government, be lost throuxh u o d  attrition, or be 
,mwilling to move. 

15 U.S. General Accounting Office, Military Bases: Navy's Planned Consolidation of R D T U  Acrivities (Washington, DC: U.S. General 
A c c o ~ ~ n h g  Office, August 1992). 

16 MicbaelDa\ ey, DefenseLaboratories:Proposals for CIosureandConsolidation. 91-135 SPR (%'3shington. DC: CongressionalResearch 
Service, Jaa 24. iY91). p. 23. 

17 For a discussion of employment Zrospects for displaced defense engineers, see U.S. Congress, Office of Techn~l*~gy Assessment, Aftm 
the Cold War: Living With Lower Depnse Spending, OTA-ITE-S?J (Wilshington, DC: U.S. Government Pmting OEw,  February 1Y92), 
chapter 4. 

18 U.S. Department of Defense. Office of the Secretary of Defense, Deputy Director of Defense Research and Engine-Science and 
Technology, Department of Defensein-House RDT&EActivities: M a ~ g e m e n t A n a ~ : ~ i s R e p o r t  for Fiscal Year 1990 (Washington. DC: 1991), 
pp. vii-xiv. 
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op-rated three centers, the Underwater Systems work on dual-use technologies-could conceiva- 
Center, the Ocean Systems Center, and the bly be converted to civilian missions. At present, 

I Coastal Systems Center, all of which conducted though, no such plans have been made, and DoD 

, i overlapping research on torpedoes. Under the RDT&E facilities will continue to serve their 

1 Navy consolidation plan, all torpedo work will be central defense missions. 
1 transferred to the Undersea Warfare Center. 

Nevertheless, lab closure and consolidation, as 

t I currently envisioned, will have only a minimal TECHNOLOGY TRANSFER FROM 
I effect on the naturc of the services' RDT&E DOD LABORATORIES 

facilities and programs. DoD's new acquisition While continuing to pursue their traditional 
strategy, by continuing to fund the early stages of missions, DoD labs can still contribute to U.S. 

i ;R&D (basic research through t ~ o l ~ m > -  industrial competitiveness. With the passage of 
i strahon), will continue to support -- the kinds ~f the Stevenson-Wydler Act of 1980, Congress 
f 
! work currently conducted in the labs. Testing established technology transfer as a legitirnxte 

facilities wlll continue to be m a i n ~ ~ , d  to evzu- mission of every Federal laboratory and has since --- 
, ate the performance of upgraded mi!itluy systems. encouraged DoD labs to enter into cooperative 

* i  Moreover, the services will c o n ~ u e t o ~ v ~ o p  RBrD programs with industry. With the Bayh- -___ - --- 
L .!I qany of the same t ~ p e s  of weapons and support Dole Act of 1980, GOGO labs, including the DoD --- _.__ - - 

I syTtems (e.g., ta&: __ aircraf~adar,  c&munical labs, were given authority to grant private compa- 
+ a tionssystemr) that they develop today. Consoli- nies exclusive licenses to patents. The Federal 

it'! dation aE downsizing of DoD labs &ll therefore Technology Transfer Act (FTTA) of 1986 ex- 
result in a system that continues its defense panded these powers by allowing each federal 

r" , mission, but in i mdle r  organizational package. agency to grant directvrs of GOGO labs the 
Y . ;  
f In contrast to some of the suggestions for the authority to en.ter into cooperative R&D agree- 
s "' 

t: future of the Department of Energy's nuclear ments (CRADAs) with commercial partners and 

@ i weapons labs, there have been few if any propos- to negotiate hcensing agreements. Executive 
f '  als to give DoD labs central missions related to Order 12591, issued in 1987, dire -red a_eencies to 
1 
$*; the civilian economy. delegate authority for entering into CrcADAs to 
. 9 Future changes in lab structure that might more the labs and issued guidelines for intellectual 
-!$ radically alter the mission of DUD labs cannot be property rights (see ch. 4 for a more complete 
4 1 
,j , entirely ruled out. Numerous suggestions havc discussion of this legislation). 

C been made to convert the labs into government- Technology ransfer legislation :Jlows DoD 
owned, contra: :or-operated (GOCO) facilities >r labs to contribute facilities, time, arid personnel 
to centralize control of the labs in the Office of ili: (but not funding) to R&D programs conducted 
Secretary of Defense. hhny of these proposals are joint]!. with industry. 1 ldustry may contribute 
intended only to improve managfment and coor- facilities, personnel, anr?/or funding. Such pro- 
dination of the labs and would not greatly alter the Fams can benefit both industry and the labs. 
mission of the defense labs, but one cannot rule From DoD's perspective, cooperative agreements 
out the possibility that after reviewing the secu- provide a potential source of new technologies 
rity requirements of the post-Cold MTa: period and that could sene defense missions. They can also 
examining the capabilities of universities and provide lab personnel with exposure to comrner- 
industry, DoD may decide to limit its support of cia1 technologies and practices that in many cases 
in-house work in certain areas in order to protect are more advanced than defens- technologies. 
other portions of its budget. Labs that would be From the industry side, technology transfer pro- 
closed under this scenario-especially those that vides ameans of gaining access to technologies in 



which defense requirements may have anticipated 
commercial markets, of sharing the costs of R&D 
programs (through in-kind contributions by the 
labs), and of gaining access to laboratory facilities 
and capabilities. 

The services, which for the purposes of the 
FTTA are considered separate Federal :igencies, 
were iniually slow to implement provisions of the 
1986 act. Two-and-a-half years passed before 
DoD granted the services authority to enter into 
CRADAs,19 and another year and a half went by 
before the services developed regulations govern- 
ing the process. Thus, technology transfer initia- 
tives were slow to start during the first 4 years of 
the program. Part of the problem no doubt 
stemmed from the DoD's limited prior experience 
with technology transfer propams. Whereas other 
agencies, such as the Natlonal Aeronautics and 
Space Administration (NASA) and the Depart- 
ment of Agriculture, had longstanding programs 
of technology transfer, DoD did not; much of its 
effort was instead directed toward preventing 
unwanted disc!osures of technological innova- 
tions to protect national security. 

Since 1990, the labs have made considerable 
progress in their technology transfer activities. 
Each of the services has developed a model 
CRADA that they continue to update as they gain 
experience with the technology transfer process, 
and each has developed procedural guides for 
their labs. In addition, Offices of Reseach and 
Technology Application (ORTAs) have been 
established at most DoD labs-though not at all 
T&E centers-in accordance with the Stevenson- 
Wydler Act.20 The Navy now has ORTAs at 47 
facilities, including NRL, the four Naval Warfare 
Centers (including some of the test facilities), the 
Naval Academy, arid the Naval Postgraduate 
School; but only 15 of these ORTAs are full tirnz. 

The Arrny has 48 ORTAs, located at labs and 
RDT&E facilities but not at T&E centers. The Air 
Force has just seven ORTAs, located at the 
headquarters of each of its superlabs and at three 
of the geographically dispersed labs. Directors of 
the superlabs sign C W  .; for each of the 
facilities under their jurisdiction. This arrange- 
ment has slowed the signing of CIWDAs at some 
Air Force labs, out change is underway. The Air 
Force is drafting new procedures that will assisn 
an ORTA :.J each individual facility with more 
than 200 full-time scientists and engineers, in- 
cluding Air Force T&E facilities and logistics 
centers.=l 

The fruits of these efforts are becoming evi- 
dent. Though still low compared to the size of the 
labs' RDT&E budgets, revenues from patent 
licer: es have increased every year since 1987 and 
approached $500,000 in 1992 (figure 6-2). The 
Navy, led by the Naval Research L3b. has earned 
the highest renuns from patent licenses of the 
three services, with a cwnulativc total of over 
$630,000 between 1987 and 1992. License reve- 
nues are by no means a complete or adequate 
indication of success in technology transfer, 
partly because of the lag from the time the license 
is issued to the time companies start reaping 
income from commercialization of the technol- 
ogy-and payin? royalties. More importantly, 
many otber forms of technology transfer, from 
info:;niil contacts between lab researchers and 
companies to more formal cost-shared partner- 
ships betwee3 the labs and industry, are not 
measured by patent revenues. 

CRADA activity can provide an indicator of 
the level of cooperative R&D between the labs 
and industry. Between 1987 and 1989, DoD labs 
signed only -10 CRADAs. By 1992, however, the 
number of active CRADAs in service labs had 

19 See 1 J S. Department of Defense, Unda Secretary of Defense for Acquisition. "Domestic Technology Transfer Program Regulation," 
DoD 3200.12-R-4, December 1988. 

The Stevenson-Wydler Af t  requins agencies to establish OR% at all Federal R&D facilities with more h n  200 full-time science and 
engin* employees. 

21 O M  staff interview with Dr. C. J. Chatlynne, Domestic TeEhnology Transfer Rograrn Manager, U.S. Air Force, Jan. 14, 1993. 
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Figure 6-2-Annual Income From Patent Licenses Figure 6-3--Active Cooperative Agreements 

1987 1968 

Army [__J Navy Air Force + Total Army a Navy a Air Force -m- Total 

SOURCE: O t f i  of Technology Assessment, 1993; based on official NOTE: Not all cooperative agreements are included under the provi- 
statisticsof the U.S. Department of Commerce; Helen Moltz, U.S. Army s~ons of the Federal Technology Transfer Act of 1986. Army figures 
Domestic Technology Transfer Office, personal communication, Feb. In. ude 200 CRADAs and 34 other cooperattve agreements signed by 
1, 1993; Lt. Butch Howard, U S Navy Offce of Legislative Affairs, the Corps of Engineers under separate authority. 
personal communication. Feb. 2, 1993; Dr. C.J. Chatlynne, Program SOURCE: o: ~~~~l~~~ Assessment, 1993; besed on offlc,al 
~ a n a ~ e r ,  ~omestiTechnology~ransfer, U.S. Alr Force, "Summary of statist& from the u 5. Department of Commerce; Helen Moltz, U.S. 
Air Force Inwme-Produc~ng Patents," Feb. 9. 1993. Army DomestiiTechnology Transfer Office, personal wmmunmtion, 

Feb. 1, 1993; U.S. Navy, Office of Naval Research, "Navj CRDA 

risen to 349 (figure 6-31. me hy has been the HIS~O": CRDAS Approved by ONR," Feb. 22, 1993; U.S. Ar  Force, 
Domestc Technology Transfer Offlee, "United States Alr Force Coop 

most active of the services in promoting CRA- erative R&DAgreements," Feb 9.1993. 

DAs, with 212 active agreements at the end of FY I 

1 

1 9 9 2 . ~ ~  The Walter Reed h y  Institute of that the majority of its CRADks are with 
Research (a medical lab) and the Electronics & comercialpartners. Service SpoLesmen say they 
Power SOUX~S Directorate (formerly the Elec- hope to bring in more companies as 
tr~*cs TechologJ' & Devices Lab and now Part they gain experience with the technology transfer 
of the Army Research LaboratoT) have been the process.U These companies will then have to 
most prolific of labs, having 41 and incorporate new technologies into commercial 
21 CRADAs respectively between 1987 and products in order for lab partnerships to benefit 

U.S. industrial competitiveness. I 

Many of the defense labs' CRADAs are not DoD medical labs have implemented a dispro- 1 
i with firms operating in commercial markets, portionate share of the cooperative agreements. 

however, but with universities or with traditional Medical labs u e  the top producers of CRADAs in 
defense contractors who may be more interested both the Arm), and the Navy, despite the fact that 
in military than commercial markets for new they receive less funding than most other types of 
products. The Army estimates that about 35 labs (tables 6-5 and 6-6). The Air Force's 
percent of its CRADAs are with commercial Annstrong medical lab, though not that service's 
partners. The Navy, on the other hand, believes top performer, has signed more CRADAs than 

22 This figure includes 34 cooperative agreements srgned by the Corps of Engineers labs under separate authority granted m 1989. 

a O M  staff intewrews with duectors of Army and Navy Domeshc Technolog) Transfer Program managers. 
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-rable 6-5--Signed Army Cooperative Research Agreements by Laboratory, 1992 

Estimated value of CRADAsa 

............................ Army Surgeon General 
Walter ~ e e d  Army Institute of Research ............. 
Medical Research Institute of Infectious Diseases.. ... 
Institute of Dental Research ....................... ........................ Medical R&D Command.. 
Medical Research Institute of Chemical Diseases.. ... 
Aeromedicd Research Lab.. ...................... 
Research Institute of Environmental Medicine ........ ............... Letterman Army Institute of Research ....................... Biodynamics Research Lab. 

Corps of Engineers.. $ 196 ............................. 
cold Regions Research & Engineering Lab .......... 
ConstriJction Engineering Research Lab ............. 
Engines Waterways Experimentation Station 
Engineer Topographic Lab. 

........ ....................... 
............................... Army R e s a n h  Lab $ 328 

Electronics and Power S O U ~ C ~ S  Cirectorate .......... 
Sensors, Signatures, Signals, & Information .......................... processsing Directorate. 
Materials Directorate ............................. 
StriJctures Directorate. ........................... 

Remarch, Wveiopment, and Englneerlng Centers .... 11,261 ............................. Aviation Command.. 
Communkations Electronics Command ............. 
NatickRDEC 
Tank Automotive RDEC 

.................................... .......................... 
Chemical RDEC ................................. 
Missile RDEC .................................. 
Strategic Defense Command. ..................... 

Other ........................................... 
Benet Lab ...................................... 

....... Uniform Services University of Health Services 
Total ........................................ 

a lnciudes govmmentls a. partnets mnt"utlons to 235 of the 257 CRADAs signd b8-n 1988 and 1g92. 
b k b  RDT&E budgets as of 1990. 
C m e  * W R A D A "  indicates a joint CRADA with another lab. 
d Includes 34cmpuative agreement. signed under the Corps of Enginem' separate nuthodty: I 5  by the Enginmrs w a t m y  ~ x ~ e d m n ~ t i o n  

Station, 1 1 4 theCon"~ction bginee,ing ~ b ,  7bytheCdd Regions Research (I Eng in~bg  Lab. and I jointhlby the Constaction En9in-n"~ 
and Cold Regtons Labs. 

e mew fadlitles are D ~ D  me-, but for administrative purposesreplt to the Army Domestic T&~o~o!~Y Transf* WoOram nfb. 
S~URCE: m~ of T&nology w~ssment, I 993; bas4 on data from the Army ~ m ~ s t i c  T b n o I w  Tmnsf* Progra Onice* liaept4 

CRADAs/PLAs," Feb. 12.1993. 

labs k c e  the h d k g  ( m e  6-7). With the many medical labs' C W A s  tend to be mall- 

notable of one 8' the Walter $ l O , m  to $ l S , W  or less total value of '1 
Reed m y  'stimte of Research that totds over C U D A S  signed by -Y medical labs averaged ,b 

iI 
$33 &on (the conmbution of both less thm $ i ~ , ~  1992, comp~edwi thaos t  I 
~e gove-ent md the commercial pmer) ,  SI5O.W for other labs. Neveheless. they 
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Table 6-6-Signed Navy CRADAs by Laboratory, 1992 

RDT&E Budget Number of 
Laboratory (millions) CRADAs 

Naval Medical R&D Command. .................................... $ 49 23 

Naval Research Lab.. ........................................... 495 13 
Warfare Centers 

Naval Air Warfare Center. ....................................... 686 
Naval Surface Warfare Center.. .................................. 590 
Naval C2 & Ocean Surveillance Center.. .......................... 345 
Naval Undersea Warfare CenteP ................................. 373 

Universities 
Naval Post-Graduate School ..................................... N A 
U.S. Naval Academy ........................................... N A 

Naval Training Systems Center. ................................... 120 
Other .......................................................... N A 

Total ....................................................... 78 
NA - not available. 
a The additional "half-CRADA" indicates a joint CRADA with another Navy lab. 

Includes the Naval Civil Engineering Lab. which had a budget of $34 million in 1992 and has signed 4 CRADAs. 

SOURCE: mica of Technology Assessment, 1993; based on data supplied by the U.S. Navy, (Mice of Legislative Uaison, 1992. 

are mostly with commercial industry or universi- 
ties rather than defense companies." Although 
the medical labs conduct some research of solely 
military interest (e.g., effects of chemical weap- 
ons), much of their research is inherently dual- 
use. Moreover, the military is the largest single 
health care provider in the Nation; DoD medical 
research is well-funded and wide-ranging. 

The A m y  Research Lab a:;d the Navy Re- 
sew:h L*.: lave also signed large numbers of 
CRADAs relative to the size of their budgets. As 
of 1992, laboratories now under the Army Re- 
search Laboratory had signed 53 CRADAs, and 
the Naval Research Lab had signed 13-more 
than any of the 4 naval warfare centers, all of 
which have larger budgets (tables 6-5 and 6-6). 
ARL's planned contribution to CRADAs signed 

in 1992 will total about $4.5 million, most of 
which comes €rom the Structures Directorate and 
the Electronics and Power Directorate. ARL's 
partners will contribute an additional $4 million 
in-kind.25 Corporate labs have an advantage over 
the more mission-oriented labs in forming part- 
nerships with commercial industry. Not only do 
the. corporate labs work on a broader range of 
technologies, they also tend to focus primarily on 
basic and applied research, which are more likely 
to have commercial applications than more ad- 
vanced development of weapons In 
basic and applied research, many technologies are 
general enough that they are dual-use in nature.27 
Despite the fact technologies in this stage are far 
from marketable products, they are often the most 
suitable for cooperative work. 

"US. Army, Domestic Tchnology Transfer Program Office, "Agency CRADA Information," response to U.S. G a d  Accounting 
Office data request, December 7. 1992. 

 includes the estimated value of resources dedicated to the CR4DA. other than cash contributions. 

26 The seven laboratories now under the Army Re-h Lab spent 55 percent of their combined $362 million budget on basic and applied 
research inFY 1992. Most of the remainder was spent on weapons analysis and evaluation, including testing at the White Sands Missile Range. 

2' Whereas a basic research program might investigate methods of growing crystals and an applied research program might explore ways 
of growing single crystal turbine blades for jet engines, subsequent developmat programs would focus on the growth and demonstration of 
a single-crystal W i n e  blade for a specific military jet engine. 
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Table 6-7--Signed Air Force CRADAs by Laboratory, 1992 

RDT8E budget Number of 
Laboratory (activity) (millions) CRADAs 

Armstrong (Medical and Personnel) ................................ $1 48 9 
Phillips(Space) ................................................. 31 7 1 0  
Rome (Electronics) .............................................. 111 22 
Wright (Aviation and Weapons) .................................... 572 7 
Air Force Office of Scientific Research .............................. 21 7 3 
Air Force Academy ............................................... N A 5 
Air Force Surgeon General ........................................ N A 3 
OtPera ........................................................ N A 4 

Total ........................................................ 63 
NA - not available. 
a Includes !i.<- ... , . ! I  E ,:ineenr, Suppc.;- Agency. Electronic Systems Center, ord Lincoln Labs (an FFRDC). 
SOURCE .:+its ,J7.r - .ro!c .I Assessment, 1993, basedon information supplied b) 'he Assistant Secretary o:theA~r Force, Directorate forscience 
and Techr:c~ogy 

In corrpmscn, mission-oriented labs can be 
more limired in their ability to work with in- 
dustry by .heir greater emphasis on development 
activities. While some support applied research as 
well m advanced development activities, much of 
their work is directed specifically to mliitary 
systems. Some of the centers work on technolo- 
gies that are almost exclusively military- 
missiles, chemical weapons-for which few com- 
mercial applications exist. On the other hand, 
mission-oriented centers that specialize in elec- 
tronics and communications and in biological 
sciences-inherently dual-use technologies- 
have been successful in working with industry. 
The Air Force's Rome electronics lab has signed 
22 CRADAs, more than any other Air Force lab 
despite having the smallest budget. Labs operated 
by the Army's Aviation Command and Cornmu- 
nications Electronics Commarld have signed a 
total of 3 1 CRADAs, and the Natick RDEC has 
signed 9. In 1992, Natick led all Army labs by 
contributing $3.6 million to CRADAs and attract- 
ing $11.4 million in in-kind contributions from 
industry. Its CRADAs address topics such as 
biodegradable packaging, irradiation of food, and 
microwave sterilization of packaged food prod- 
ucts. 

Some mission-oriented labs and test centers 
have unique capabilities or facilities unequaled in 
the commercial sector. The former Naval Ocean 
Systems Center (now part of the Naval Com- 
mand, Control, and Ocean Surveillance Center) is 
reputed to have the most advanced capability in 
the country for manufacturing silicon semicon- 
ductor devices on sapphire substrates. The center 
has already signed two CRADAs with companies 
interested in further developing this technology 
fr.r their own applications. The Air Force's 
Arnold Engineering Development Center houses 
some of the most advanced wind tunnels and 
turbine engine test cells in the country.28 The 
Army's Corps of Engineering labs have several 
unusual facilities that attract industry and univer- 
sity researchers. The Cold Regions Research and 
Engineering Lab has 23 active CRAT.4s for 
researching and testing the performance of ma- 
terials and systems at low temperatures. Under 
one CRADA, the lab will work with the Univer- 
sity of Alaska to test the durability of paving 
materials after repeated freezing and thawing. 
The Engineer Waterways Experiment Station and 
the Construction Engineering Research Lab 
lagged only the Natick RDEC and the Structures 
Directorate of ARL in the estimated value of their 

2.9 As of April 1993, the Air Force had not yet granted Arnold the authority to enta into CRADAs. 
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contributions to cooperative R&D programs in DAs. Hence, DoD lab managers have funded only 
those cooperative R&D programs that fit in with 

Nevertheless, cooperative R&D represents only defense programs that are already underway. 
a small fraction of the activities underway in DoD Defense labs are unlikely to take on strictly 
labs. Army labs provided less than $15 million in civilian missions in the foreseeable future, but 
in-kind contributions to cooperative agreements will continue to conduct R&D in some areas with 
in 1992, and industry contributions totaled about dual-use potential. These areas will provide the 
$22 million, mostly in the form of in-kind labs with an opportunity to work with commercial 
contributions. Unlike the Department of Energy industry in support of U.S. industrial competitive- 
labs which received a $50 million appropriation ness. As the recent growth in CRADA activity 
specifically for CRADAs in 1992 and $141 among the DoD labs suggest, industry is inter- 
million in 1993 (see ch. 4), DoD labs have not ested in, and capable of, working with defense 
received funding designated specifically for CRA- labs in these areas. 

I 
I 

I 

I 

I 

I 
I 

! I 
I 



' OFFICE OF TECHNOLOGY ASSESSMENT CONGRESS OF THE UNITED STATES 



Recommended Citation: 
U.S. Congress, Office of Technology Assessment, Defense Conversion: 
Redirecting R&D, OTA-ITE-552 (Washington, DC: U.S. Government 
Printing Office, May 1993). 

For sale by thc U.S. Government Printing Off~ce 
Superintendent o f  Document\, Mail Stop: SSOP, Wash~npton. DC 20102-0 328 

ISBN 0-16-041779-1  



Foreword 

D efense conversion means finding productive civilian uses for the resources and people 
formerly devoted to the Nation's defense. Channeling the savings from mluced 
defense R&D to civilian R&D is, of course, only one option for using the peace 
dividend. There are many others, including deficit reduction. This Report examines 

opportunities to advance civilian technologies and improve U.S. industrial competitiveness 
internationally by redirecting research and development from defense to dual-use or civilian 
purposes. 

The Report has two parts. Part One analyzes how R&D institutions curtently pursuing 
defense missions could be more responsive and useful to civilian technology development. 
Defense R&D has historically dominated government R&D, and it will continue to do so even 
with reduced funding. However, there are opportunities to use a growing portion of the 
resources and talents of the defense research infrastructure for civilian technology development. 
The Report focuses particularly on the Department of Energy's (DOE'S) three nuclear weapons 
laboratories, Livermore National Laboratory, Los Alamos National Laboratory, and Sandia 
National Laboratories. These labs are very large, with combined operating budgets of $3.4 
billion and more than 24,000 employees. More than other defense-related R&D institutions, 
these labs are under heavy pressure to devote greater resources to civilian technologies, largely 
through cooperative research and development agreements (CRADAs) with industry. In the 
short term, DOE needs an improved process for initiating CRADAs in order to be responsive 
to industry's surprisingly large demand for shared R&D with the defense labs. 

In the longer term, the labs' ability to contribute to civilian technologies will depend 
on whether they are given new, nondefense national missions. One serious option is to radically 
shrink the labs, in accord with reduced nuclear weapons development needs. Another is to find 
new public missions for the Nation, to which the weapons labs and other R&D performing 
institutions (public and private) might contribute. Part Two of the Report examines how 
proposals for new national missions might replace defense in contributing to the country's 
repository of technology, high-value-added jobs, and gross domestic product. A secondary 
consideration in examining these initiatives is whether existing defense R&D institutions, 
including the DOE weapons labs, might be able to contribute. As an illustration, the report 
examines two sectors in Part Two: new kinds of automobiles that pollute less and could reduce 
dependence on foreign oil, and high speed surface transportation. 

This is the second of two OTA Reports on the implications for the U.S. civilian economy 
of the end of the Cold War. The first Report, Afrer the Cold War: Living With Lower Defense 
Spending, considered the effects on defense workers, defense-dependent communities, and 
defense companies. 
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and I 
Findings 1 

OVERVIEW 

T he end of the Cold War frees the Nation to turn more of 
its energies into building a stronger civilian economy. 
There are hardships in adjusting to a peacetime footing 
that demand national attention, but there are opportuni- 

ties to grasp as well.' This report concentrates on new opportuni- 
ties to advance civilian technologies and improve industrial 
competitiveness. Part One asks how government R&D may be 
put on a new course, shifting from the military goals that 
dominated Federal technology efforts for half a century to a 
greater emphasis on civilian purposes. Part Two considers some 
options for new national initiatives that meet public needs while 
fostering the growth of knowledge-intensive, wealth-creating 
industries. 

A key issue in Part One is whether the Nation can put to good 
use on the civilian side research talents and institutions that were 
formerly devoted to defense. Many diverse R&D institu- 
tions-in government, universities, and private defense compa- 
nies-were part of the defense effort, but this report concentrates 
on three of the Nation's largest R&D institutions, the U.S. 
Department of Energy's (DOE) multiprogam nuclear weapons 
laboratories, Lawrence Livermore, Los Alamos, and Sandia. 
Public concern is fixed on these labs because they are big, they 

1 This is the second of two reports by the Office of Technology Assessment on the 
implications for the civilian economy of the end of the Cold War. The first was After the 
Cold War: Living With Lower Defense Spending, OTA-ITE-524 (Washington, DC: U.S. 
Government Printing Office, February 1992). It considered effects of deep, sustained 
cutbacks in defense spending on defense workers, defensedependent communities, and 
defense companies. 
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are publicly funded, and they face a clear need for 
change. They still have important nuclear weap- 
ons responsibilities, including decommissioning, 
non-proliferation, and environmental cleanup, as 
well as modernizing existing weapons; they do 
nondefense energy work as well. But their central 
task, the design of the Nation's arsenal of nuclear 
weapons, is much diminished. 

A widely asked question is whether the labs 
should take up other tasks in place of weapons 
development. Proposals range from radical down- 
sizing of the labs, with possible closure of at least 
one, to using their resources for new national 
initiatives devoted to peacetime goals. Whatever 
their longer term future-whether they shrink, 
take on new missions, or do some of both-a 
more immediate question is whether the labs can 
work effectively with industry. This involves two 
further questions: Do the labs possess technology 
and abilities that could be of substantial value to 
industry? And if so, can these be made available 
without too much trouble or delay? 

Recent evidence strongly indicates that the 
labs' technology, and their ability to develop new 
technologies, are indeed valuable to industry. 
Despite earlier disappointments in technology 
transfer, industry interest in cooperative cost- 
shared R&D projects is now at an all-time high, 
and is matched by interest on the labs' side. Far 
more proposals for cooperative R&D are being 
made than can be funded. The answer to the 
second question is less certain. In early 1993, 
there were still delays and difficulties in signing 
agreements, partly because of red tape, but also 
partly because DOE, the labs, and their industrial 
partners were blazing new trails in government/ 
industry cooperation. It is not yet clear whether 
the way can be smoothed enough to make the 
process work swiftly and easily, or that it can be 
done before the new enthusiasm cools. For the 
near term, the issue is whether lablindustry 
partnerships can yield concrete benefits for indus- 
try. A few years' experience should be enough to 
tell whether good results are coming out of the 
many projects begun in 1992-93, and whether 

industry interest in signing new agreements is 
holding up. 

For the longer term future, R&D partnerships 
with industry, per se, are not likely to prove a 
satisfactory central mission for the weapons labs. 
As public institutions, the labs' existence is best 
justified if they serve missions that are primarily 
public in nature. The lab technologies that are 
currently exciting high interest from industry are 
drawn from the well of public missions of the past 
half century, especially nuclear defense. As the 
defense task fades, other public missions could 
replenish the well. The labs' traditional missions 
are quite broad, encompassing not only military 
and nonmilitary uses of nuclear energy, but also 
basic high energy physics research and applied 
research into various forms of energy supply and 
use, including their environmental implications. 
There is also a growing interest in expansion of 
the labs' public missions into newly defined 
areas, based on expertise they have developed in 
such fields as high performance computing, new 
materials, and advanced manufacturing technolo- 
gies. 

Broad expansion of the labs' missions, by 
itself, is often interpreted as an effort to "save the 
labs. " Another approach would be for the Federal 
Government to set R&D priorities for selected 
national initiatives, and then to allocate funding 
to whatever performers, public and private, can 
make the best contributions. There are few such 
coordinated Federal R&D initiatives; the best 
example is the High Performance Computing and 
Communications Program, which is aimed at 
well-defined dual-use goals and involves eight 
government agencies, including DOE and its labs. 
Up to now, no Federal agency has had both the 
responsibility and the authority to coordinate 
technology development efforts in selected areas 
of national importance. 

Selecting areas of national importance that call 
for a substantial infusion of public funds for R&D 
involves political choices at the highest levels of 
government. There is no lack of candidates for 
new programs. Some of the most attractive are in 
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the area of sustainable economic growth, the 
development of knowledge- and technology- 
intensive industries that do not burden the envi- 
ronment. Energy efficiency is almost always a 
critical element in environmentally benign indus- 
trial growth. 

Part Two of this report opens a discussion of 
broad new initiatives the Nation might adopt to 
serve peacetime goals. The illustrative case cho- 
sen for analysis is that of transportation systems 
that offer greater energy efficiency, reduced 
pollution, and lesser dependence on foreign 
oil-all public benefits that could just@ public 
investment. The systems include cleaner cars, 
powered by electric batteries or a combination of 
fuel cells and batteries; intelligent vehicle and 
highway systems; and high-speed mass ground 
transportation systems, including steel-wheel train 
cars on rails, such as France's TGV (Train a 
Grande Vitesse), and magnetically levitated vehi- 
cles on guideways. 

Without attempting to analyze all the transpor- 
tation policy issues involved, the discussion here 
looks at the systems from a defense conversion 
perspective. It concentrates on the benefits these 
environmentally attractive systems might offer in 
the way of advancing critical technologies, pro- 
moting world-class industries, and creating good 
jobs-benefits that defense spending often pro- 
vided in the past-plus their potential for using 
human talents and institutions formerly devoted 
to defense. The analysis suggests that nonpol- 
luting cars, though farther from technological 
success than high-speed ground transportation 
systems, hold greater promise for pushing techno- 
logical frontiers and could, if they succeed, create 
larger numbers of well-paid productive jobs in 
America. There may be other good reasons, 
however, for government support of the high- 
speed ground systems. 

However desirable they may be, it is not likely 
that any of these systems would create nearly 
enough jobs at the right time and in the right 
places to compensate for the hundreds of thou- 
sands of defense jobs being lost as the Nation 

adjusts to post-Cold War military budgets. Some 
of the initiatives could use the talents of people 
now working in the defense sector--especially 
research scientists and engineers-but the match 
would not be perfect. 

This is the second of two Office of Technology 
Assessment (OTAL) reports on the implications for 
the U.S. civilian economy of the end of the Cold 
War. The greatest effects, of course, are relief 
fiom the threat of global nuclear war and the 
freedom to pursue national goals other than 
military security. Nevertheless, adjustment to 
deep sustained cuts in defense spending is not 
simple or painless. The first report of this 
assessment, Afrer the ChEd War: Living With 
Lower Defense Spending, considered effects of 
the cutbacks on defense workers, men and women 
in the armed services, defense-qependent com- 
munities, and defense companies. It concluded 
that there would be hardships-greater perhaps 
than the relative size of the cutback suggests, 
because our economy is burdened with more debt 
and higher unemployment than in times past, and 
is under much greater challenge from foreign 
competitors. First aid to affected workers and 
communities, in the form of reemployment, 
retraining, and redevelopment assistance, can 
help them through the transition. But the best 
conversion strategy is a broad one: investment in 
programs that train workers well, help businesses 
perform better, promote technology advance, and 
invigorate local and national economic growth. 

BACKGROUND 
The 1990s are uncharted temtory. For the first 

time in half a century, the United States faces no 
massive military threat from a superpower foe. 
Instead, the major challenge is to keep up with the 
economic competition from friendly countries. 
Some are doing better than we are in industries 
that disproportionately advance knowledge, gen- 
erate new technologies of wide application, and 
support rising living standards. 
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This Nation's success in reaching a peaceful 
conclusion to 40 years of Cold War will bring 
sustained cuts in defense spending; that, ironi- 
cally, threatens to handicap us in rising to new 
challenges in the economic realm. Military spend- 
ing should and will continue to decline. Yet 
military spending and the military-industrial com- 
plex are concentrated strongly in things that 
increase our potential for growth-research and 
development, technology and knowledge inten- 
sity. In fact, military spending has sometimes 
been described as America's de facto technology 
and industry policy. If so, it is a blunt instrument 
of policy; it is an unfocused and expensive way of 
advancing important commercial technologies. 
Nevertheless, there is enough commonality in 
military and commercial applications of some 
critical core technologies that defense spending 
over the years has strongly supported both. It has 
produced semiconductor chips of various kinds 
that find uses in autos and engineering work 
stations as well as guided missiles; programmable 
machine tools that can make parts for fighter 
aircraft or lawn mowers, tractors, and commercial 
airliners; computational techniques that model 
nuclear explosions or analyze what happens to 
cars in crashes. 

This report focuses on one element of military 
spending that has greatly benefited the U.S. 
civilian economy-sustained, generous funding 
for research and development, Of course, R&D is 
not the only benefit defense spending has be- 
stowed. Having the Department of Defense (DoD) 
as a large, reliable first customer for groundbreak- 
ing new technologies was at least as important; it 
was the combination of defense R&D and defense 
purchases that launched the semiconductor and 
computer industries. Moreover, R&D is far from 
the whole story in industrial competitiveness, 

Figure 1-1-R&D Spending as a Percentage of GDP: 
United States, Germany, and Japan, 1971-90 

Percentage of GDP 

2.1 

t United States + Germany - Japan 

SOURCE: National Science Board, The Competitive Strength of U.S. 
Industrial Sdence and Technology: Strategic Issues (Washington, DC: 
1992). table A-9. 

Many other factors are at least as important. 
Among them are a Nation's financial environ- 
ment, whether hospitable or not to long-term 
private investments in technology and production 
equipment; training and education of managers, 
engineers, and shop floor workers; and manage- 
ment of people, equipment, and the organization 
of work to produce well-designed, reliable goods 
at reasonable  price^.^ Neglect of R&D was not the 
main reason for one U.S. industry after another to 
fall behind our best competitors in the 1970s and 
1980s. Much more important were inattention to 
the tasks of improving quality and efficiency, 
linking design and production, and getting new 
products to market quickly. 

Nevertheless, R&,D is an essential element in 
the mix, and it has been a traditional source of 
strength for the U.S. economy. Today, American 
preeminence in R&D is fading. By the late 1980s, 

2 OTA reports over the past dozen years have analyzed the international competitiveness of U.S. industries, pointed to problems, and 
suggested policy options for improving the Nation's performance. Recent studies include US.-Mexico Trade: Pulling Together or Pulling 
Apart (October 1992); Competing Economies: America, Europe, and the Pacrjic Rim (October 1991); Worker Training: Competing in the New 
International Economy (September 1990); Making Things Better: Competing in Manufacturing (February 1990); Paying the Bill: 
Manufacturing and America's Trade Deficit (June 1988); Commercializing High-Temperature Superconductivity (June 1988); and 
International Competition in Services: Banking, Building, Sofnuare, Know-How (July 1987). 
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Figure 1-2-Nondefense R&D Expenditures: United 
States, Germany, and Japan, 1971-90 

120 1 
1992 dollars (billions) 

+ United States t Germany -e Japan 

SOURCE: National Science Board, The Competitive Strength of U.S. 
lndustrial Sciencw and Technology: Strategic lssues (Washington, DC: 
1992), table A-10. 

Japan, West Germany, and Sweden all spent a 
higher proportion of gross domestic product on 
total R&D than the United States. As for nonde- 
fense R&D, those nations devoted 2.6 to 3.1 
percent of Gross Domestic Product (GDP) to the 
purpose in 1990, compared with 1.9 percent in the 
United Sktes (figures 1-1 and 1-2). Moreover, the 
U.S. position is deteriorating. While foreign 
countries have stepped up the pace of their R&D 
spending in recent years, this Nation's has stag- 
nated. In the United States, total and industry- 
funded R&D hit high points in 1989, have 
remained essentially flat in constant dollars since, 
and have dropped as a percentage of GDP. 
Government R&D has declined in constant 

Figure 1-3-Nondefense R&D as a Percentage 
of GDP: United States, Germany, and Japan, 

1971 -90 

Percentaae of GDP 

* United States i- Germany A Japan 

SOURCE: National Science Board, The Competitive Strength of U.S. 
lndustrial Science and Ted~nology: Strategic Issues (Washington, DC: 
1992), table A-10. 

sluggish recovery of the early 1990s may have 
dampened industry's R&D spending; this hap- 
pened in the recessi.ons of the 1970s, although not 
in the turndown of 198 1-82.3 Corporations are 
burdened with more debt today than in earlier 
times when industry's R&D spending was rising 
steadily. Some ~American companies that were 
traditionally the flagship R&D performers of 
private industry have recently suffered stunning, 
unprecedented loses. Eve11 innovative compa- 
nies are now more ready than heretofore to 
abandon R&D in areas where they see foreign 
competitors ahead of them. Leading corporate 
labs that formerly undertook large-scale, long- 

dollars, mostly due to defense cutbacks (figures term R&D projects and produced such innova- 
1-3 and 1-4). tions as the transistor, have been scaled back, 

The reasons for the current lackluster R&D broken up, or sold. 
record in the United States reflect several factors. Government policy has a variety of options for 
Declines in military R&D have certainly affected directly encouraging more R&D by private indus- 
the government's R&D spending and probably try, but there is also a good case for government 
industry's as well (figure 1-5). The recession and sharing with industry some of the large risks and 

3 Possibly, this was because defense spending was rising so fast during this period that defense companies were confident R&D investments 
would pay off later in large military procurements. 
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Figure 1-4-U.S. R&D Spending by Source of Funding, 1960-92 

I Fin 
1992 dollars (millions) 

0 Federal Government Private 1ndustl-y Other 

SOURCE: National Science Foundation, National Patterns of RBD Resources: 1992 (Washington, DC: 1992), table B-3. 

Figure 1-5--Federal Budget for Defense 
and Nondefense R&D, 1955-93 

50 1 
1992 dollars (billions) 

I 

4 Defense R&D + Nondefense R&D 

SOURCE: National Science Foundation, National Patterns of RBD 
Resources: 1992 (Washington, DC: 1992), table 6-21; National 
Science Foundation, unpublished data. 

Figure 1-&Federal R&D Funds by 
Budget Function, 1992 

Health 
13% 

SOURCE: National Science Board, SdenceandEogmeenng Mhtors- 
1991 (Washington, DC: U.S. Government Printing Office, 1991), table 
4-1 7. 



I--Summary and Findings 1 7 

Figure 1-7-R&D for National Defense as a DOE'S nuclear weapons laboratories but they are 
Percentage of Total Federal R&D, 1970-92 certainly not the only candidates. Assuming that 

Percentage of Federal R&D some former defense R&:D spending is rechan- 
100 neled to civilian-oriented R&D (instead of being 
90 applied to many other worthy purposes, from 

Federal debt reduction to improved health care), 
80 other claimants for public R&D funds include 
70 universities, private research laboratories, and 

civilian government R&D institutions. The DOE 
60 weapons labs have human and physical resources 
50 that they are eager to redeploy into dual-use or 

civilian efforts, but conversion of defense re- 
40 sources is only one: consideration in deciding how 

30 best to put public funds into R&D partnerships 
1970 72 74 76 78 80 82 84 86 88 90 92 withiIld~stIy. 

SOURCE: National Science Foundation, National Patterns of R&D: 
1992 (Washington, DC: 1992). THE STRUCTURE OF FEDERAL R&D 
high costs involved in today's leading edge R&D. The U.S. Government is a major force in the 
~ o s t  other advanced Nations do this as a matter Nation's research and development, and defense 
of course. There is increasing evidence to show dominates the governmat's share- In 1992, the 

that, in with foreign firms whose Federal Government spent $68.2 billion overall 

governments share the costs of developing tech- for R&D out of a national total of 5 157.4 billion; 

nologies, American firms are handicapped. And $41.5 billion of the Federal share was defense- 

the financial environment in the United States has related.5 Health is a distarlt second to defense in 

for a long time been less friendly than that of our Federal R&D, followed by civilian space and 
aeronautics, energy, and scientific research best competitors-especially Japan-for long- 
(figure 1-6). At times in the past, defense has been term private investments in technology develop- 
even more dominant, reaching a recent peak of 

ment and eq~ipment.~ 69 percent of Federal R&D in the mid-1980s 
The Nation does not inevitably have to lose the (figure 1-71. 

benefits of government supported R&D as de- The leading perfomers of federally funded 
The Federal Govern- R&D are private companies, which account for 45 

merit Pays for 43 Percent of the Nation's R&D percent of the total.6 Eighty percent of their work 
spending, most of it for defense Purposes; Some is for DoD, and the National Aeronautics and 
could be redirected from military to economic Space Administration (NASA) occupies most of 
goals. Opportunities to do that are Present in the rest. Universities and colleges, which receive 

4 For discussion of the reasons and principles for government-industry coIlaboration in developing technologies with commercial promise, 
see U.S. Congress, Office of Technology Assessment, Making Things Better, OTA-ITE-443 (Washington, DC: U.S. Government Printing 
Office, February 1993) ch. 2; and Competing Economies, OTE-ITE-498 (Washington, DC: U.S. Government mting Office, October 1991), 
c h  2; also, John Alic, Lewis Branscomb, Harvey Brooki, Ashford Carter, and Gerald Epstein, Beyond Spinoff: Military and Commercial 
Technologies in a Changing World (Boston, MA: Harvard Business School Press, 1992), c h  12. 

5 National Science Foundation, National Patterns ofR&D Resources: 1992, by I.E. Jankowski, Jr., NSF 92-330 (Wildlh@n, DC: 1992), 
tables B-3 and B-21. 

6 National Science Foundation, SelectedData on FederalFunds for Research andDevelopment:.Fiscal Years 1990.1991, and 1992, NSF 
92-319 (Washington, DC: July 1992). table 9. 
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Table 1-1-R&D by Selected Government Agencies and Laboratories, FY 1992 (mllllons of dollars) 

DepartmentIAgency Total R&D Total Lab Intramural FFRDCs 

Department of Defense ............................. $38,770 $1 1,596 $9,890 $1,707 
Department of Energy .............................. 6,499 4,698 449 4,249 
National Aeronautics and Space Administration ......... 8,543 3,499 2,613 886 
Department of Health and Human Services ............ 9,781 2,039 1,966 74 

National Institutes of Health ....................... 8,253 1,559 1,486 73 
Department of Agriculture ........................... 1,256 826 826 . 
Department of Commerce.. ......................... 539 431 43 1 0 

National Institute of Standards and Technology ....... 186 144 144 0 
National Oceanic and Atmospheric Administration ..... 337 272 272 0 

Department of the Interior ........................... 562 482 479 3 
National Science Foundation ........................ 2,102 21 1 89 123 
'Indicates amount less than $50,000. 
KEY: Federally Funded Research and Development Centers. 

SOURCE: National Science Foundation, Federal Funds for Research and Development: Fiscal Years 1990, 1991, 1992, Volume XL, NSF92-322 
(Washington, DC: 1992), table C4.. 

15 percent of the government's R&D budget, are 
less defense-dependent. They are the biggest 
performers in the areas of health and general 
science, with a substantial presence as well in 
defense, energy, and agriculture. 

Laboratories owned or principally funded by 
the Federal Government receive 35 percent of 
Federal R&D funds. Their growth and strength 
are largely a phenomenon of post-World-War-I1 
years, and their work reflects the Nation's priori- 
ties during that period. About half the $25 billion 
they received in 1992 went for defense, with 
aerospace, energy, health, and agriculture sharing 
much of the rest (table 1-1). 

In considering how to redirect R&D resources 
from military purposes to strengthening the civil- 
ian economy, this report concentrates on the 
government's own research institutions. Although 
two-thirds of defense R&D dollars are spent in 
private industry, public policy has a stronger and 
more direct influence on the conduct of govern- 
ment R&D than on how private f m s  manage 
their laboratories and research teams. (Box 1-A 
briefly describes some public policies related to 
technology conversion by defense companies). 
The report therefore focuses on government 
laboratories that, up to now, have put most of their 
effort toward military goals. 

I Federal Laboratories 
The often-quoted figure of "more than 700" 

Federal laboratories summons ug a rather mis- 
leading picture of a national network of large 
well-equipped research centers. In fact, the Fed- 
eral research, development, testing, and evalua- 
tion (RDT&E) system includes everything from 
single offices staffed by a handful of people to 
sprawling weapons testing centers like the Flight 
Test Center at Edwards Air Force Base in 
California, or large campuses with thousands of 
researchers, such as the National Institutes of 
Health (NIH) in Bethesda, Maryland. Some 
Federal labs are owned by the government and 
managed and staffed by Civil Service employees 
(government-owned, government-operated, or 
GOGOs), like the labs of the National Institute of 
Standards and Technology (NIST) and most DoD 
labs. Some, including many of the biggest, are 
government-owned but operated by universities, 
companies, or non-profit institutions acting as 
contractors (GOCOs); these include all nine of the 
DOE multiprogram labs and NASA's biggest lab, 
the Jet Propulsion Laboratory. Some are owned 
by other institutions but do virtually all of their 
work for the government (Federally Funded 
Research and Development Centers, or FFRDCs) 
like the Lincoln Laboratory at the Massachusetts 
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Box 1-A--Conversion of Military Technologies by Defense Companies 

Among private defense companies there is no lackof military technologies that might be adapted for use in 
commercial products. Some major companies, in fact, have taken steps to reorient a portion of their R&D toward 
civilian applications. For example, Wstinghouse Electronics Systems, TRW, Martin Marietta, and Lockheed 
Electronics are using information, data processing, and remote sensing technologies of military origin for such 
civilian uses as air and highway traffic control systems, drug interdiction, and office security systems.' Although 
most of the customers so far have been civilian government agencies, and sales are small compared to defense 
contracts of the recent past, opportunities for converting technologies are certainly there and could be sizable. 
Nevertheless, there are serious barriers to technology conversion by private firms. The barriers are not so much 
at the technical or engineering level, but rather at the broader level of how the company operates. 

Many studies and reports have called attention to the gulf in company culture and management practice 
between defense and commercial firms.2 During 45 years of Cold War, most large defense companies and defense 
divisions of diversified corporations withdrew from commercial markets into what has been termed the "defense 
ghetto.lSThe reasons are several. Defense contractors t hat make complex weapons systems or major subsystems 
are geared to producing at low volume while meeting very exacting demands for technical performance. By 
contrast, theemphasisin the commercial world ison high-volume production that combines product reliability with 
affordable cost. And while some U.S. commercial industries have fallen behind their best foreign competitors in 
getting new generations of products to market quickly, they are years ahead of defense industries. The time from 
design to production for military systems is often 15 to 20 years, compared to 3 to 5 years for many commercial 
items. Furthermore, major defense companies typically have little acquaintance with commercial marketing and 
distribution. DoD prime contractors have very few buyers to deal with and no need for a distribution network. 

Department of Defense (DoD) requirements are another major source of division between commercial and 
defense companies. DoD often imposes rigid, detailed specifications and standards, not only for the product itself 
but also for the process of manufacture. These "mil specs" and "mil standards" have blocked technological 
progress for defense applications in fast-moving f ields such as electronics, and have locked into defense contracts 
technologies that commercial companies no longer produce. Even more important are thtt government's special 
auditing, review, and reporting requirements for defense contractors, which are intended to guard against waste 
and fraud but which also impose heavy extra costs. A leading reason why many compariins keep defense and 
commercial work separate is to avoid burdening the commercial business with overhead from the defense side. 

It is therefore hard for defense contractors to combine their defense business with commercial production, 
or tochange from one to the other. Technology conversion, perse, might not be such aforrnidable challenge. But 
if defense companies are toadapt their military-generated technologies to civilian use, they must make themselves 
into civilian, or at least dual-use, companies. This is no small task. 

Despite the difficulties, some defense companies are making the attempt. Besides the major defense 
contractors who are dipping a toe into the water of commercial markets, there are many smaller companies who 

1 For further discussion of the outlook forandexperience of conversion by defense comparlies, see U.S. Congress, 
Office of Technology Assessment, After the Cold Wac Living With Lower Defense Spending, OTA-ITE-524 (Washington, 
DC: U.S. Government Printing Office, February 1992), dr. 7. 

2 See, for example, U.S. Congress, Office of Technology Assessment, Holding the Edge: Maintaining the Defense 
Technology Base, OTA-ISC-420 (Washington, DC: U.S. Government Printing Office, April 1989); Integrating Commercial 
and Military Technologies for National Strength: An Agenda for Change, report of the CSlS Seering Committee on 
Security and Technology (Washington, DC: The Center for Strategic & International Studies, 1991); John A. Alic, et al., 
Beyond Spinoff: Military and Commercial Technologies in a Changing MrM (Boston: Harvard I3i1siness School Press, 
1992). 
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Box 1 -A--Cont inued 

see their only salvation in the civilian economy. Some are getting help from State programs. For example, 
Connecticut, the State that tops the list in economic dependence on the private defense industry, pmvides 
converting firms with various forms of financial aid, including both conventional low-interest loans and 
success-dependent investments in new product development, to be repaid in royalties. Even with help, these firms 
face years of effort and uncertain  prospect^.^ 

The Federal Government has very broad interests, both military and civilian, in encouraging defense firms 
to convert to more civilian production and to integrate the military and civilian sides of their business. Most of the 
Federal programs are framed to promote the development of dual-use technologies and integrated companies. 
Efforts to raise the share of DoD purchases off the shelf from commercial vendors are at least 20 years &,'but 
the incentive to do so today is far stronger today as defense budgets tighten. The same motive is pushing Federal 
policymakers toward removing some of the burdens of military accounting requirements? Moreover, new laws and 
policies already allow defense companies to recover more of their own R&D expense& dual-use as well as 
strictly military technologies-as allowable overhead on government contracts? 

These changes should help to breach the walls of the defense ghetto and support a more effective, efficient 
defense industrial base. However, defense contractors still face the need to find more commercial businessor else 
shrink, or possibly perish. At least one Federal program is explicitly directed at helping defensedependent 
companies enter the commercial marketplace with dual-use products. The $1.7 billion defense conversion 
package that Congress passed in 1992 indudes a $97 million Defense Dual-Use Assistance Extension Program. 
It provides cost-shared grants to centers sponsored by Federal, State, or local governments that offer defense 
firms technical assistance in developing, producing, and marketing dual use products; it also provides for 
government-guaranteed loans to small defense businesses. For the most part, however, Congress took a broader 
view of defense conversion and threw open to all firms-whether or not they are defensedependent--new or 
enlarged technology development and diffusion programs. Two of the new programs, each funded at $97 million 
for fiscal year 1993, are a manufacturing extension program supporting State and local agencies that help small 
firms adopt best practice technologies, and a regional techndogy alliance program, which concentrates on 
applications-oriented R&D for locally dustered industries. In addition, several hundred millions of dollars were 
provided for government-industry R&D partnerships to develop critical dual use technologies 

In sum, the issue of technology conversion by defense companies quickly turns into broader policy areas. 
From the standpoint of military interests and requirements, civil-military integration is highly desirable; but it is not 
dear whether that can be achieved better by trying to turn defense firms into dual-use companies, or by fwming 
R&D partnerships with commercial companies for defense needs (as ARPA does, see ch. 5 of the full report) and 
by changing DoD's acquisition policies to allow more purchases from companies whose essential nature is 
commercial. From the standpoint of the nation's economic performance, a very broad definition of conversion 
seems most desirable. This implies a policy approach that offers transition assistance to defense companies 
struggling to survive in the commercial world while opening techndogy diffusion and development opportunities 
to all companies equally. 

3 Steven Prokssch, "Companies Stnrggle to Adjust As U.S. Cuts Military Budget," The New York Times, Feb. 10, 
1993. 

4 U.S. Congress, Office of Technology Assessment, Building Future Security: Strategies for Restntcturlng the 
Defem Technology and In&strlaI Base, OTA-ISC-530 (Washington, DC: U.S. Government Prlntlng Office, June 1992), 
pp. 99-103. 

5 In January 1993 the Advisory Panel on Streamlining and Codifying Acquisition Laws submitted to DoD Its report 
on reforming the body of acquisition law; at this writing the Department had not yet responded. 

8 This is independent research and development, or IR&D, an important source of funding for defense companies' 
development of technologies with no specific weapons application. IR&D is destined to become less important as 
procurement declines, since it is recovered f m  government contracts. 
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Institute of Technology, sponsored by the Air 
Force. 

It is also sometimes mistakenly assumed that 
all the Federal labs have an untapped potential for 
contributing to the Nation's economic perform- 
ance, but that is an exaggeration. Some already 
have longstanding close relations with industry. 
Examples are NIST's labs, which have a central 
mission of serving industry's needs; the NASA 
aeronautics labs, with their history and explicit 
mission of R&D support for the aircraft industry, 
civil as well as military; and the NIH labs, with 
substantial research that is of immediate interest 
to the pharmaceutical, medical devices, and 
biotechnology industries. No doubt some of these 
laboratories could improve their links with indus- 
try, but they are not starting from zero. 

DoD has the biggest budget of any Federal 
agency for its laboratorie411.6 billion in 
1992; this includes not only R&D laboratoriesper 
se but also testing and evaluation (T&E) centers, 
such as the Air Force's Arnold Engineering 
Center in Tennessee and the Navy's Weapons 
Center at China Lake, California. Less than half 
of DoD's total budget for the labs is spent 
in-house; the rest is passed through to outside 
performers, mostly defense  contractor^.^ With 
few exceptions (e.g., the science-oriented multi- 
program Naval Research Laboratory), the De-' 
fense Department's R&D labs pass through well 
over half of their budgets while the T&E centers 
spend more than half in-house.8 Overall, more 

than $5 billion was available for in-house RDT&E 
in DoD facilities in 1992. 

The next biggest spender was DOE, with $4.7 
billion? In contrast with the DoD labs, most of the 
funding DOE provides its labs is spent in-house, 
and in fact is supplemented by about $1 billion 
from other Federal agencies, mostly DoD. DOE 
labs also differ from most DoD labs (and most 
other Federal labs as well) in that most are 
GOCOs. 

For this report, with its focus on redirecting 
government R&:D resources from military to 
commercial or dual-use applications, DOE nu- 
clear weapons labs and DoD labs are most 
relevant. The former are of prime interest, for 
several reasons. The term "weapons labs" usu- 
ally refers to Los Alamos and Lawrence Liver- 
more, which design nuclear warheads, and San- 
dia, which develops field-ready weapons using 
the warheads. These labs are in a class by 
themselves. Their collective budgets were over 
$3.4 billion in 1993, and together they had over 
24,000 employees.1° Nuclear weapons-related 
activities accounted for 5 1 to 60 percent of their 
operating budgets (least for Lawrence Livermore, 
most for Los Alamos); if the labs' work for the 
DoD is added in, funding for military-related 
activities ranged from 67 percent at Lawrence 
Livermore to 78 percent at Sandia. However, a 
growing share of' activities funded by the nuclear 
weapons accounts is not, properly speaking, 
military. Nonetheless, funding for the labs from 

Department of Defense In-House RDT&E Activities for Fiscal Year 1990, prepared for the Office of the Secretary of Defense, Offrce of 
the Deputy Director of Defense, Research and Engineering/Science and Technology (W&gton, DC: The Pentagon, ad.). This document 
reports spending for total and in-house RDT&E activities in 91 Army, Navy, and Air Force facilities, employing about 100,000 civilian and 
military personnel. Spending for the total RDT&E program was $8.4 billion, with $3.9 billion (46 percent) spent in-house in fiscal year 1990. 
These figures are not exactly comparable with R&D data collected by the National Science Foundation. They are mostly limited to RDT&E 
activities where funding for in-house RDT&E is at least 25 percent of the in-house portion of the facility's budgec they do not include spending 
in FFRDCs. See also Michael E. Davey, "Defense Laboratories: Proposals for Closure and Consolidation," Congressional Research Service, 
The Library of Congress, Jan. 24, 1991, p. CRS-6. 

8 Ibid. In 1990, the R&D labs spent $2.4 billion of their total $5.8 billion RDT&E budget in-house (41 percent); the T&E centers spent $1.6 
billion of $2.7 billion (59 percent) in-house. 

9 Note that these figures are only f o r m  performed in government-owned, - operated, or -funded labs. DoD's total 1992 budget authority 
for R&D, excludmg expenditures for R&D plant and equipment, was about $38.8 billion DOE'S was $6.5 billion. 

lo This counts only regularemployees. On-site contract employees amount to many more. In 1993, Sandia's 8,450 regular employees were 
supplemented by 2,000 on-site contract employees; Los Alamos, with about 7,600 regular employees, had some 4,000 on-site contractors. 
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the nuclear weapons accounts rose in EYs 1992 
and 1993 (in constant dollars, taking inflation into 
account), but this growth was largely due to big 
increases for a massive environmental cleanup 
job, plus rising amounts for non-proliferation 
work, decommissioning existing weapons, and 
safety and security of the remaining nuclear 
stockpile, all of which are funded by the nuclear 
weapons accounts. 

The fact is that the nuclear weapons labs are 
looking at a future that is very different from their 
past. Their mission of nuclear weapons design is 
fading; in 1993, no new nuclear weapons were 
being designed. Among Federal R&D institu- 
tions, the nuclear weapons labs face the clearest 
need to change with the end of the Cold War. 

I The DOE Laboratory Complex 
DOE's laboratory complex consists of the nine 

multiprogram laboratories (including the weapon 
labs) that are usually called the national labs, plus 
eight single-program energy 1abs.l They are 
funded by six program areas: Defense Programs 
and related nuclear weapons offices, which in- 
cludes work in all aspects of nuclear weapons 
design, safekeeping, non-proliferation, and envi- 
ronmental restoration of the damage from 50 
years of weapons work; Energy Research, which 
supports fundamental scientific research; the 
Nuclear Energy, Fossil Energy, and Conservation 
and Renewable Energy Programs, which concen- 
trate on applied energy R&D; and the Environ- 

mental Restoration and Waste Management Pro- 
gram. 

In 1992, the weapons labs got over one-half of 
the funding for all the labs in the DOE complex. 
The biggest part of their funding comes from 
DOE's atomic energy defense weapons account 
(including Defense Programs and related nuclear 
weapons offices); DoD contributes an additional, 
though declining, share (figures 1-8, 1-9, and 
1-10). These labs have fluctuated in size over the 
last two decades. In the early 1970s as the 
Vietnam War wound down, their budgets were 
cut substantially (in constant dollars). With the 
new emphasis on energy supply and conservation 
programs in the Carter years, the weapons labs 
diversified into more nondefense work; both their 
energy and defense funding rose. Then in the 
military buildup of the 1980s, nuclear and nonnu- 
clear defense work grew rapidly,12 pushing the 
weapons labs' budgets up 58 percent from 1979 
to 1992 (in constant dollars), while the energy 
labs' funding rose 15 percent (figure 1-1 1).13 The 
budgets for the three labs combined continued to 
climb through 1993, when their funding was 
almost two and one-half times what it was at the 
low point in 1974 (figure 1-12). Only Lawrence 
Livermore took a substantial cut in 1993; funding 
for Sandia and Los Alamos continued to rise. 

Although details of the EY 1994 budget were 
not yet available as this report was completed, 
cutbacks were probably in store for the weapons 
labs as well as the rest of the defense establish- 

'' The number of DOE labs differs as counted by various sources. If small, specialized labs are included, the number can be as high as 29. 
The figure of 17 comes from Secretary of Energy Advisory Board, A Report to the Secretary on the Department of Energy National 
Laboratories (mimeo), July 1992. The other national labs are the six energy multiprogram laboratories: Argonne National Laboratory, 
Brookhaven National Laboratory, Idaho National Engioeering Laboratory, Lawrence Berkeley Laboratory, Oak Ridge National Laboratory, 
and the Pacific Northwest Laboratory. DOE'S eight singleprogram laboratories include: Ames Laboratory, Continuous Electron Beam 
Accelerator Facility, Fermi National Accelerator Laboratory, National Renewable Energy Laboratory (formerly the Solar Energy Research 
Institute), Princeton Plasma Physics Laboratory, Stanford Linear Accelerator Center, Stanford Synchrotron Radiation Laboratory, and the 
Superconducting Super Collider Laboratory. 

12 Much of the non-nuclear defense work was for the Strategic Defense Initiative. 

13 U.S. Department of Energy, unpublished data from the Institutional Planning Database, US DOE ST-31 1. These calculations include the 
Idaho National Engineering Laboratory (INEL) among the energy labs. INEL is sometimes categorized separately as a "nuclear energy" 
laboratory because its work is concentrated largely in producing nuclear mate& (mostly for weapons) and handling nuclear wastes. Argonne, 
Brookhaven, Lawrence Berkeley, Oak Ridge, and Pacific Northwest National Laboratories are considered "energy research" laboratories. 
Excluding INEL, the total funding for the energy research labs rose about 10 percent from 1979 to 1992. 
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Figure 1-%-Nuclear Weapons and DoD Funding for Sandia National Laboratories 
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1993 dollars (billions) 
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NOTES: Operating budget only. DoD funding data not available prior to 1977. 

SOURCE: Sandia National Laboratories. 

Figure I-9--Nuclear Weapons and DoD Funding for Lawrence Livermore National Laboratory 

1993 dollars (billions) 
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0 Nuclear weapons DoD funding Other 

NOTES: Operating budget only. DoD funding data not available prior to 1979. 

SOURCE: Lawrence Livermore National Laboratory. 
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Figure l-10--Nuclear Weapons and DoD Funding for Los Alamos National Laboratory 
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1993 dollars (billions) 
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NOTES: Oprating budget only. DoD funding data not available prior to 1974. 

SOURCE: Los Alamos National Laboratory. 

Figure l-ll-Funding for DOE Multiprogram Laboratories in 1979 and 1992 (in millions of 1992 dollars) 
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SOURCE: U.S. Department of Energy, DOE Multiprogram Laboratories: 1979 to 1988A Decade of Change (Washington, DC: September, 1992); 
U.S. Department of Energy; Los Alamos National Laboratory, Lawrence Livermore National Laboratory, Sandia National Laboratories. 
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Figure I-12--Combined Funding for Lawrence 
Livermore, Los Alamos, and Sandia 

National Laboratories, 1970-93 i 993 dollars (billions) 

I 

NOTE: Operating budget only. 

SOURCE: Lawrence Livermore National Laboratory, Las Alamos 
National Laboratory, and Sandia National Laboratories. 

ment. In any case, further changes in direction 
appeared certain. Announcing a new technology 
initiative in February 1993, President Clinton and 
Vice-President Gore committed the Adrninistra- 
tion to altering the mix of government R&D 
support; the share for civilian technologies would 
be lifted fiom 41 percent in 1993 to over 50 
percent by 1998, they said.14 While emphasizing 
the part to be played by a strengthened Depart- 
ment of Commerce, they also promised a review 
of all laboratories managed by DOE, NASA, and 
DoD "that can make a productive contribution to 
the civilian economy," with the aim of devoting 
at least 10 to 20 percent of their budgets to R&D 
partnerships with industry. 

DISPOSITION OF THE DOE 
WEAPONS LABORATORIES 

The end of the Cold War has raised persistent 
questions about the future of the weapons labora- 
tories. First, what if anything do the labs have to 
offer beyond their traditional work in nuclear and 

nonnuclear defense-in particular, what do they 
have to offer that is tnily valuable to civilian 
industry and national competitiveness? Second, 
assuming the labs have outstanding capacities in 
technologies of importance to industry, how 
readily available are these capacities? Can the 
labs work in partnership with private companies 
without crippling delays or red tape? Finally, 
assuming private industry can get reasonable 
access to valuable capacities in the labs, how do 
these partnerships fit into a national technology 
strategy? What place does cooperative government/ 
industry R&D in large expensive national labora- 
tories have in a broader scheme for technology 
development and diffusion that will help U.S. 
industries keep up1 with the world's ablest compe- 
titors? Answers to these questions are not easy, 
and some can come only as the fruit of several 
years' experience. 

I Opportunities for Technology Transfer 
The human talc:nts ant1 physical equipment in 

the three weapons labs are often described as 
among the Nation's finest. A central question is 
whether these resources fit with the needs of 
industry. Some skeptics have doubted that tech- 
nologies dedicated to the exotic demands of 
nuclear warhead and weapon design could be of 
any use to civilian industry, but this view is too 
narrow. It is not in the final weapons system itself 
that synergies with commercial needs are most 
likely to occur, but rather in core competencies, 
technologies and production processes. Box 1-B 
summarizes the core competencies claimed by 
each of the three weapons labs (see ch. 4 for more 
detail). 

In a report on industry relations with the 
Federal labs (mainly DOE labs), the private sector 
Council on Competitiveness concluded that there 
is clearly "extensive overlap between industry 
needs and laboratory capabilities." Citing an 
informal poll of several of its member companies, 

14 President William J. Clinton and Vice-President Albert Gore, Jr., Technology forAmerica'sEcommic Growth, A NewDirection to Build 
Economic Strength, Feb. 22, 1993. 
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Box 1-B--Core Competencies of DOE'S 
Nuclear Weapons Labs 

Lawrence Livermore National Laboratory 
Measurements and diagnostics 
Computational science and engineering 
Lasers, optics, electro-optics 
Manufacturing engineering 
Electronic systems 
Engineered materials 
Applied physics and chemistry 
Atmospheric and geosciences 
Defense sciences 
Bioscience 

Los Alamos National Laboratory 
Nudear technologies 
High-performance computing and modeling 
Dynamic experimentation and diagnostics 
Systems engineering and rapid prototyping 
Advanced materials and processing 
Beam technologies 
Theory & complex systems 

Sandia National Laboratories 
Engineered materials and processes 
Computational simulations and high-performance 

computing 
Microelectronics and photonics 
Physical simulation and engineering sciences 
Pulsed power 

SOURCE Lawrence Livermore, Lw Alamos, and Sandia National 
Laboratories, 1993. 

the Council said that industry rated several 
technologies as major technical areas in which 
they need assistan~e.~~ The technologies included 
advanced materials and processing, advanced 
computing, environmental technologies, and man- 
ufacturing processes, testing, and equipment. The 
labs specified these same areas as ones in which 
they have unique capabilities that could help 
industry. Three out of four of these areas have 

contributed to and been supported by the nuclear 
weapons program for decades, and the fourth, 
environmental technologies, is now a prominent 
part of the program. 

Examples of synergies are numerous, espe- 
cially in computer modeling and simulation. All 
three weapons labs have demonstrated mastery in 
high performance computing. They were the first 
customers of early supercomputers and were 
close collaborators in developing both hardware 
and software (the relation between Los Alamos 
and Cray Research was especially close). They 
are still leaders today as early purchasers and 
contributors to the design of massively parallel 
machines and software. Applications of comput- 
ing power developed in the labs for weapons 
purposes have already found many civilian uses 
and have the potential for many more. For 
example, computer codes developed to model the 
effects of nuclear explosions have been adapted to 
model crash dynamics and are widely used in the 
auto industry. 

In addition, each of the labs has distinctive 
assets. One of Lawrence Livermore's particular 
strengths is in laser technology. Sandia, with its 
experience in engineering weapons that contain 
nuclear warheads, has special facilities and expe- 
rience in advanced manufacturing technologies, 
in particular for semiconductors. Sandia's Com- 
bustion Research Facility at Livermore, Califor- 
nia, is a magnet for university, industry, and other 
weapons lab researchers in a variety of fields, 
including ' 'lean-burn" combustion of hyrdrocar- 
bons in auto engines. Los Alamos has tradition- 
ally concentrated on basic scientific research; its 
meson physics laboratory attracts university and 
other laboratory researchers, and it is a center for 
the development of complexity theory in mathe- 

l5 Council on Competitiveness, Industry as a Customer of the Federal Laboratories (Washington, DC: Council on Competitiveness, 
September 1992), p. 10. 

'6DOE's energy research labs also have some distinctive facilities and assets of interest ta industry. For example, IBM bas used 
Brookhaven's synchrotron storage ring as a source of x-rays for advanced lithography technology for semiconductors, and several companies 
use Oak Ridge's High Temperature Materials Facility for development of advanced ceramics. 
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matics. All three labs are leaders in developing Figure 1-13-Gapabilities in Semiconductor 
advanced materials.16 Technology 

Behind the specific technologies in which the 
laboratories excel are their human resources and 
their experience with state-of-the-art equipment. / / 

Leaders at the labs claim unique capacitiesto take 
on large-scale projects where science makes a 
difference, engineering is also required, and 
teamwork is essential; the multidisciplinary ap- 
proach is ingrained in the labs, they say. Recog- 
nizing the contribution of universities, especially 
in scientific research and in training new genera- tmpIementation 
tions of researchers, they see the labs as having 
the additional capacity to marshal the people and 
spend the time required for tackling big, long- 
term problems. And they believe their ability to 
concentrate on the long term is a distinctive 
addition to privately funded industrial R&D, 
which generally has a shorter term focus- 
especially since some of the Nation's leading 
corporate labs have been scaled back or dis- 
banded. The DOE labs' role can be seen as 
intermediary between the universities, the source 
of most basic research, and industry, which turns 
new technologies into commercial products and 
processes. Their best contribution may be the 
ability to carry scientific concepts into large-scale 
demonstration projects. (Figure 1 - 13 schernati- 
cally represents the roles of universities, industry, 
and the DOE labs in various aspects of R&D.) 

Assuming that the labs do have technological 
resources of potential value to industry, there 
remains the question of whether they can work 
successfully with industrial partners to transfer 
technology to the commercial realm. Until the 
1990s, most of the evidence suggested that the 
answer was no. A few Federal agencies and their 
labs have long worked effectively with the private 
sector, but most-including DOE-concentrated 
on their public missions and gave relatively little 
attention to technology transfer. Despite urging 

SOURCE: Los Alamos National Laboratory. 

from various cormmissions and internal evalua- 
tions, despite several laws in the 1980s pushing 
technology transfer, there was not a great deal to 
show for it. 

Since 1989, the picture has changed, with 
several significanl. developments. First, the Na- 
tional Competitiveness Technology Transfer Act 
(NCTTA) of 1989 allowed the contractor- 
operated DOE labs, for the first time, to sign 
cooperative research and development agree- 
ments (CRADAs) with industry.17 Although it 
was possible for the labs to undertake cooperative 
projects before, and some had done so, CRADAs 
have some sigmficant advantages, including clear- 
cut legislative authority and the ability to protect 
intellectual property generated in the projects for 
as long as 5 years. Cooperative projects with the 
labs often have a good deal more appeal for 
industry than simply licensing existing technol- 
ogy, because so much of what the labs have to 
offer needs extensive development before it is 
useful to cornrnercjal firms. 

l7 GOGO labs had been given the authority to sign CRADAs in 1986, in the Federal Technology Transfer Act of 1986, and Executive Order 
12591, issued by President Ronald Reagan in April, directed Federal agencies to delegate to GOGO lab directors authority to negotiate tams 
of CRADAS. 
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Second, by 1992, top officials of the Adrninis- 
tration as well as Congress were actively pushing 
technology transfer from Federal R&D programs 
and labs. DOE claimed technology transfer as a 
"formal, integrated mission" of all its labs, with 
the primary goal of "assisting U.S. based compa- 
nies in the global race for competitive technolo- 
gies."18 In February 1992, President George 
Bush launched a National Technology Initiative, 
with 15 conferences around the country at which 
10 Federal agencies19 invited industry to make 
commercial use of government-sponsored re- 
search. 

Interest on the part of industry has been un- 
precedented-a third major factor. No doubt this 
was partly because the power and prestige of the 
President and his cabinet officers were now 
behind the program. At the same time, many in 
U.S. industry had come to recognize that they 
needed the government as a partner in R&D, 
especially for high-risk, long-term, expensive 
projects. 

Fourth, there is a new pot of money for 
cooperative R&D projects-at least for the DOE 
weapons labs and for Defense Programs (DP) in 
the energy labs. NCTTA and subsequent legisla- 
tion encouraged the labs to build cooperative 
projects with industry into their R&D programs to 
the maximum extent pra~ticable,~~ and to set a 
goal of devoting 10 percent of their DP funds to 
cooperative  agreement^.^^ But to give the CRADA 
process a jump-start, Congress also directed that 
$20 million of Defense Programs' R&D funds in 
fiscal year 1991 be explicitly set aside for 

cooperative projects with industry; the sum was 
raised to $50 million in 1992 and at least $141 
million in 1993 .22 

Finally, the labs themselves now have a power- 
ful motive for making technology transfer a 
central mission. During the 1980s, while Con- 
gress was urging this mission on the labs, it was 
at the same time providing steep rises in funding 
for both nuclear and nonnuclear defense work. 
Little wonder that the weapons labs, which saw 
their nuclear weapons and DoD funding swell by 
more than half in the 1980s, should redouble their 
concentration on their historic defense mission 
and that a new mission of working with industry 
on commercially promising technologies should 
be relatively neglected. The end of the Cold War 
and the dissolution of the Soviet Union has 
upended these priorities. Although some in the 
labs still believe they will get the biggest part of 
a shrinking defense pie, many of the labs' 
managers and researchers know their defense 
responsibilities must decline. 

This combination of factors means that now, 
for the first time, there is broad, significant 
interest in lablindustry partnerships. Evidence 
can be seen in the fact that in July 1992 there were 
1,175 CRADAs joining private companies and 
Federal laboratories, compared with 33 in 1987. 
By November 1992, DOE'S CRADAs numbered 
292.23 It is noteworthy too that for every CRADA 
signed with DOE weapons labs there are many 
more that did not make the cut. The competition 
for getting CRADAs approved and funded is now 
keen. 

l8 U.S. Department of Energy, "The U.S. Department of Energy and Technology Transfer," mimeo, ad. 

' 9  Participating agencies included the Departments of Commerce, Energy, Transportation, Defense, Interior, Agriculture, and Health and 
Human Services as well as NASA, the Environmental Protection Agency, and the White House Office of Science and Technology Policy. 

The Defense Authorization Act for Fiscal Years 1992 and 1993, sec. 3136 (enacted in 1991). 
21 U.S. Senate, Committee on Armed Services, National Defense Authorization Act for Fiscal Year 1993: Report, report 102-352, to 

accompany S. 3 114. 

22 Ibid. Also, the Clinton Administration proposed h h 1992 to set aside an additional $47 million from DP R&D funds for cooperative 
projects; a set-aside of $47 million from other DOE programs was also proposed. 

This figure includes d DOE labs, not the weapons labs alone. Data provided to OTA by the U.S. Department of Energy. 
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I Roadblocks to Technology Transfer 
Despite the unprecedented interest in coopera- 

tive lablindustry projects, the process of getting 
agreements actually signed got off to a very slow 
start. In some cases, lags were due to unfamiliarity- 
on industry's side as well as DOE'S-and some 
was due to bureaucratic foot dragging at DOE 
headquarters. It took well over a year for DOE to 
put in place some of the basic procedures for 
signing CRADAs. From 1989, when DOE's 
national labs gained authority to sign CRADAs, 
to early 1991, only 15 CRADAs were signed. 
Since then the pace has picked up, with close to 
300 agreements signed by 1993 and the time for 
negotiations becoming shorter. Even so, some of 
the many companies keenly interested in the labs' 
technological offerings were still expressing im- 
patience with the time and expense involved. 
Possibly, the windows to cooperative R&D that 
were opened so recently might close if the 
difficulties are not soon solved. 

REASONSFORDELAY 
In early 1993, it still took 6 to 8 months or more 

to nail down most individual CRADAs-starting 
with the submission of a proposal, which itself 
may have taken many months to develop in talks 
between lab and industry researchers. Much of the 
delay is laid at the door of DOE headquarters 
control, though some also occurs at the labs and 
at DOE field offices; company legal counsels are 
also named as sources of delay. The progress of 
CRADAs at DOE labs is often compared unfavor- 
ably (but not altogether fairly) with the process at 
other Federal labs-in particular NIST labs, 
whose parent agency, the Department of Com- 
merce, has delegated most of the authority to sign 

CRADAs to lab directors. NIST agreements are 
often out the door in a few weeks. Some in the 
private sector have strongly advocated giving 
both authority and money for CRADAs to the lab 
directors, with DOE exercising control through 
evaluations of the labs' performance and budgets 
for subsequent years." 

This solution is possible and might well speed 
up the process, but it is not as simple as it may 
seem. First, the legal authority for CRADAs in 
GOCO labs (e.g., the DOE labs) is quite different 
from that in GOCiOs (e.g., NIST labs and most 
DoD and NASA labs25). NCTTA requires that the 
parent agency must approve every joint work 
statement (the first step in preparing a CRADA) 
from GOCOS as well as the CRADA itself; under 
the Federal Techlology Transfer Act of 1986, 
GOGO labs may go ahead with a CRADA so long 
as the parent agency does not disapprove within 
30 days. This difference in the laws reflects a 
fairly common attitude in Congress that some 
GOCO contractors, laboratory directors, and re- 
searchers are less reliably committed to public 
purposes than the government employees who 
staff GOGOS.~~ Congressional oversight cover- 
ing details of lab operations is seen as partly 
responsible for DOE'S close management of 
many of the labs' tloings, including CRADAs. 

Other factors-probably still more important- 
are size and visibility. DOE's national labs, 
especially the weapons labs, are far larger than 
most other labs in the Federal system, their 
CRADAs involve much more money, and they 
get much more scnitiny. DOE feels obliged to be 
above reproach 011 issues such as fairness of 
opportunity for companies wishing to work with 
labs and requirements that jobs resulting from 

- - - 

24 See, for example, Council on Competitiveness, Indwriy as a Customer of theFederalLAIboratories (Washington, DC: September 1992). 

25 One major NASA lab, the Jet Propulsion Laboratory at the California Institute of Technology,, is a GOCO, but in any case NASA labs 
do not use CRADAs. They have their own legal authority to make cooperative agreements with industry under the 1958 Space Act, and have 
long done so. 

26 Those holding this view do make some distinctions among GOCO contractors and the labs they nunage; some are seenas more responsive 
to public purposes tban others. One contractor that has received little criticismis Sandia Corporation, a subsidiary of AT&T, which has managed 
Sandia National Laboratories for $1 per year since 1949. However, AT&T announced in 1992 that it would not renew the Sandia Corporation 
contract the following year. N&T's long stewardship of Sandia comes to an end in September 1993. 
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lablindustry R&D partnerships stay in the United 
States. 

Finally, some delay is inherent in the system 
Defense Programs at DOE headquarters has 
devised to exercise guidance over a cooperative 
R&D program that has grown to substantial size. 
By far the largest sum of money available for 
DOE CRADAs is in Defense Programs, in the 
set-aside from the atomic weapons RDT&E 
account for cooperative agreements and technol- 
ogy transfer. The set-aside was $141 million in 
fiscal year 1993 and was planned to rise to $250 
million by 1995. Most of the projects DP funds 
come from the three weapons labs, since they are 
the leading performers of atomic weapons R&D, 
but several of the energy labs also have some DP 
funding. 

DP managers believe that strategic direction is 
essential in a program of this size, and that it 
should be a coherent part of multilab initiatives to 
develop dual-use technologies. As of 1992, DP 
managers planned to fund initiatives in semicon- 
ductor lithography, flat panel displays, a broad 
array of automotive and transport technologies, 
and advanced materials and ceramics. Several 
times a year, DP issues a call for proposals from 
the labs and potential industry partners for R&D 
in these areas.27 DP then reviews the proposals in 
two steps (see ch. 4 for details); the purpose of the 
review process is to minimize unnecessary dupli- 
cation and encourage complementarity. 
All of this precedes the preparation of a joint 

work statement and CRADA that, by law, DOE 
must review. The agency has formally delegated 
to DOE field offices responsibility for these two 
final reviews, which can take up to 120 days, but 

in practice has shrunk to less than 90 in most 
cases.28 DP aims to keep the time from the formal 
submission of a lablindustry proposal to approval 
of the work statement and CRADA to no more 
than 6 months, and eventually reduce it to 4 
months.29 This goal had not been met by early 
1993. 

The time for negotiating CRADAs will proba- 
bly decrease as everyone becomes more familiar 
with the exercise; it was already somewhat 
shorter in 1992-93 than a year or two earlier. 
There were still delays at several points in the 
system, however; and there is some inherent 
delay in a system that aims for strategic direction, 
coherence, and selection on merit among compet- 
ing proposals. 

FUNDING BOTTLENECKS 
Up to now, the DP set-aside has been the source 

of nearly 70 percent of DOE'S funds for CRA- 
DAs. Another option is to use program funds, 
rather than tapping into a special set-aside. Indeed 
Congress has urged DOE to use this route, writing 
into law that the labs are to use all their weapons 
R&D funding to the "maximum extent practica- 
ble" for cooperative agreements and other forms 
of technology transfer, and using committee 
report language to suggest that at least 10 percent 
be devoted to the purpose.30 At present, this is 
hard to do. At the beginning of each budget cycle, 
DOE and the labs establish how they will spend 
their program funds and allocate lab budgets to 
individual projects. Afterwards, it may be diffi- 
cult for lab project leaders to adjust the focus or 
scope of project work to accommodate the 
interests of a potential industrial partner. A 
project that has been significantly redefiied needs 

27 There may be only one call for proposals in fical year 1993. 

28 According to the law, DOE review of the joint work statement must be completed in 90 days, and review of the CRADA in 30 days. 
Although the labs have proposed submitting both documents at once, and keeping the time to 90 days, some of the field offices have taken the 
position that the review periods should be sequential. However, in practice, nearly all the reviews have been completed within the 90 days. 

29 As noted, this wholeprocess comes on top of the time that the lab and company researchers take to define the work they want to do together. 
The same is true of other Federal labs, such as NIST; the CRADA approval process starts after much preliminary work bas been done by the 
researchers involved. 

30 Department of Defense Authorization Act for Piscal Years 1992 and 1993, Public Law 102-190, sec. 3136. 
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the approval of lab managers and DOE headquar- 
ters. 

In DOE programs outside DP, funding for 
CRADAs has been meager. For example, General 
Motors held a "garage show" at its technical 
center in Warren, Michigan, in January 1992 to 
acquaint hundreds of company engineers and 
scientists with technologies available at DOE 
labs. The meeting was a success, with enthusiasm 
on both sides. The upshot was that GM research- 
ers identified over 200 interesting cooperative 
prospects, afterwards winnowed to 25 formal 
proposals. About half of these proposed to use DP 
facilities, and were eligible for funding from the 
DP set-aside. The other half were submitted to 
various energy programs; only 2 received fund- 
ing, compared with 14 submitted to DP. Accord- 
ing to GM, this was because money outside DP 
was lacking. 

The DP set-aside is not a bottomless well. In its 
June 1992 call for proposals, DP received 398 
first-round submissions, requesting $170 million 
in first year funding from DOE; these were later 
winnowed to 184, requesting $79 million.31 
Eventually, 61 were funded with first-year fund- 
ing of $40 million (matched by an equal amount 
from the industry participants). In November 
1992, a call for proposals for a still smaller pot of 
DOE money-about $25 million--drew hun- 
dreds of proposals. Even if the DP set-aside were 
raised to $250 million a year, many proposals 
would fail to make the cut. 

LEGAL BOITLENECKS 
Just as there is a genuine tension between the 

goal of fast action on CRADAs and that of 
coherent, strategic direction of cooperative tech- 
nology development, so there are some real 
conflicts regarding legal agreements between the 
labs and industry. One source of disagreement is 
protection of intellectual property. 

The public interest in allowing private compa- 
nies rights to intellectual property developed in 
part at taxpayer expense has been recognized in a 
series of laws, starting with the Stevenson- 
Wydler Act of 1980. Companies that put their 
own money into cooperative R&D with govern- 
ment labs are interested in exclusive rights to 
resulting inventi~ns.3~ If they can't get those 
rights, at least for some period, they are not likely 
to find much appeal in the project. On the other 
hand, government also has an interest in broad 
diffusion of new technologies, especially those 
partly funded by public f~nds .3~  

NCTTA allows the labs to protect intellectual 
property generated in a CIZADA for up to 5 years, 
and further exempts from the Freedom of Infor- 
mation Act any intellectual property companies 
bring to the CRPDA (thus protecting against 
discovery by competitors). Although industry 
welcomed the changes under NCTAA, some 
potential industry partners still consider the 
protection of intellectual property insufficient, 
especially for software. However, some in gov- 
ernment foresee trouble down the road if the 
balance tips too far, and intellectual property 
developed in part at the expense of the taxpayer 
is held too tightly by CRADA partners. DOE does 

- - 

31 Fullmultiyear funding requested was $778 million for all the CRADA proposals submitted, and $392 million for the winnowed list. These 
numbers represent DOE'S share, to be matched by industry. 

32 Subject, that is, to the government's royalty-free use of the invention for its own purposes. 

33 The U.S. patent system, which protects intellectual property and rewards inventors with exclusive rights for a number of years, also has 
some positive technology diffusioneffects inits requirementfor disclosure of the technical worlangs of the patented device or process. Although 
others cannot freely copy the patented device, they may be able to invent around it, i.e., devise another version with help from the disclosure. 
NCTTA not only provides patent rights to CRADA partners, but also protection for another form of intellectual property, or proprietary 
information that is not patented. Data that is generated by industrid partners in CRADAs may be kept free from disclosure under the Freedom 
of Information Act for up to 5 years. In some industries (e.g., computer software) protection of data is more hiportant than patent rights. 
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not take a direct hand in negotiations over 
intellectual property in CRADAs or other cooper- 
ative agreements; it assigns the rights from lab 
activities to the contractors who operate the labs, 
and the terms are largely up to the labs and their 
industrial partners, within the general limits set by 
the law. Nevertheless, DOE can if it wishes 
exercise some oversight over the labs' handling of 
intellectual property rights, and the issue remains 
a live one for public policy. 

An attempt to compromise and settle the prob- 
lem for a whole industry was part of the umbrella 
CRADA for manufacturing process technologies 
signed between four DOE labs (the three weapons 
labs and Oak Ridge) and the National Center for 
Manufacturing Sciences (NCMS) on behalf of 
itself and member companies. The CRADA gave 
NCMS exclusive rights to license commercial 
applications in fields covered by the project's task 
statement for 30 months after project completion. 
The terms are similar to those used by NIH and 
are somewhat more generous to industry than 
those of NIST, two agencies generally considered 
successful in transferring technology from gov- 
ernment lab to industry. However, the agreement 
is coming unraveled. Some NCMS member 
companies are dissatisfied with the terms; in 
particular, they want to widen the field of use 
(breadth of application) to which their intellectual 
property rights apply. In another industry, com- 
puter systems companies are insistent on protect- 
ing the source code for software developed in lab 
partnerships; without this protection, they argue, 
their investment in the software will gain them 
nothing. 

There is no simple or obvious solution to the 
problem of balance in disposing of intellectual 
property rights. It is not just in DOE labs that 
these rights can become a thorny issue. They are 
oftlzn a sticking point in negotiations with other 
labs as well, including NASA and NIST The 

34 15 U.S.C. 3710(c)(4)@). 
35 MemorandumfromU.S. Department ofEnergy to ProgramSecretiu 

Technology Transfer Policy on U.S. Competitiveness," Feb. 10, 1993. 

problems are considerably less when the indus- 
trial partners to cooperative agreements are mem- 
bers of consortia, and the technologies being 
developed are considered generic or pre- 
competitive. 

A second field of conflict is the issue of U.S. 
preference. A central goal of R&D partnerships 
between government and industry is to improve 
U.S. competitiveness and thus promote economic 
growth and rising standards of living. Accord- 
ingly, there is a strong public interest in seeing 
that publicly financed innovations are used in 
ways that directly benefit the U.S. economy. The 
Federal Technology Transfer Act of 1986, which 
authorized GOGO labs to sign CRADAs with 
industrial partners, directed the labs to "give 
preference to business units located in the United 
States which agree that products embodying 
inventions made under the [CRADA] will be 
manufactured substantially in the United 

Talcing its cue from this law, DOE 
wrote into its model CRADA a requirement, not 
just a preference, for U.S. manufacture. 

The realities of international ties between 
businesses have forced departures from this 
requirement. The first major exception was in the 
umbrella CRADA with the Computer Systems 
Policy Project (CSPP), which represents U.S. 
computer systems manufacturers; in this CRADA 
the requirement was rewritten to cover R&D only, 
not manufacture. CSPP insisted that existing 
networks of manufacturing, R&D, and cross- 
licensing among computer companies of all 
nationalities made the requirement for domestic 
manufacture impossible. Other companies subse- 
quently began to demand the same terms and in 
February 1993 DOE modified its stance, saying it 
would consider case-by-case exceptions where 
substantial U.S. manufacture is shown not to be 
feasible, and where industrial partners commit 
themselves under contract to appropriate alternate 

ialOfficersandField OBceManagers, "Restatement ofDepaNnental 
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benefits to the U.S. economy.35 The general rule 
remains to demand U.S. preference; if industrial 
partners ask for exceptions they bear the burden 
of showing in detail why it should not apply. 

This probably does not settle the matter. 
Controversy seems bound to arise when a tech- 
nology developed under a CRADA yields a 
successful commercial product that is manufac- 
tured abroad, possibly by a foreign company. 
Whenever foreign companies exploit an Ameri- 
can technology in a high-tech field, there are 
those who regard this as a failure of public policy, 
and the condemnation is likely to be still stronger 
if the technology was developed in part with 
public money. This view, though understandable, 
is simplistic. 

First, it has always been hard to stop the 
diffusion of technology, even 200 years ago at the 
dawn of the industrial age. Today, with rapid 
communication and increasing worldwide trade 
and investment, the tendency toward technology 
diffusion is far stronger and to a great extent is 
beyond the control of governments. Second, and 
less well-known, is the fact that U.S. f m s '  ability 
to use access to technology as a bargaining chip 
in negotiations with foreign f m s  and govern- 
ments can be a powerful advantage. That advan- 
tage can, in the end, work to the benefit of the U.S. 
economy and standard of living. For example, the 
ability of General Electric's Aircraft Engine 
division to sell jet engines to European airlines 
may well hinge on adding some value in Europe, 
and that in turn may mean licensing some of GE's 
technology to a European partner. The European 
company gets some of the manufacturing work 
and some of the know-how, but the European 
sales also create good jobs and technology 
advance in the United States. 

The issue of U.S. preference does not simply 
pose a private interest against a public one. Two 
conflicting public interests are also involved: the 
benefits of government/industry R&D partner- 
ships on terms industry finds useful vs. the 
benefits of keeping manufacturing jobs at home. 

One more major difficulty has bedeviled DOE's 
CRADA negotiations: who is liable in case 
someone sues fix injury from a commercial 
product based on technology developed under the 
CRADA? DOE's initial answer, contained in its 
first model CRADA, was that the industrial 
partner must reimburse the lab or government for 
any damages awarded; in other words, the com- 
pany bears all the liability, no matter who is at 
fault. So many companies found these terms 
unacceptable that DOE changed its position, and 
its policy guidelines now exempt the industrial 
partner from liability when the damages are due 
to the negligence of the lab. 

The new formula is not entirely satisfactory to 
industry. In case of a suit, it may be difficult for 
the partners to sort out responsibility for damages. 
DOE is considering whether it might be simpler 
to leave out any reference to liability in CRADAs 
and let the courts determine who is at fault. This 
issue is probably best seen as part of the larger 
product liability problem that plagues some of 
America's industrial sectors, and is most likely to 
find satisfactory solutiorl as part of a broader 
resolution. 

I The Longer Term Future of the 
Weapons Laboratories 

The discussion so far has assumed that the labs 
will continue to exist in recognizable form, 
though they may change in goals, emphasis, or 
size. However, many people are asking more 
fundamental questions about the labs. The DOE 
weapons labs had their origin in the atomic 
weapons program of World War It, and after- 
wards expanded their goals, first to peaceful uses 
of nuclear energy, then to energy supply and use 
more broadly, including the environmental con- 
sequences of both. More than at any time since 
they were created, insistent questions are arising 
about what national purposes the labs ought to 
serve and what size and shape is appropriate to 
those purposes. Assuming, for the sake of argu- 
ment, that the labs have exceptional capacities to 
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work in harness with industry to advance com- 
mercially promising technologies, and that they 
can work out effective ways of doing so, are they 
also reasonably efficient institutions for the 
purpose? What part do they have in a coherent 
U.S. Government technology policy? 

Three divergent points of view have begun to 
emerge. First, drastically shrink and restructure 
the whole DOE laboratory system, perhaps giving 
the job to a commission like the military base 
closing commission. Second, maintain and rein- 
force the labs' traditional focus on nuclear and 
energy technologies. Third, give the weapons labs 
major new civilian missions, including both 
partnerships with industry and new or enlarged 
programs directed to public purposes (e.g., envi- 
ronmental protection). Although there are over- 
laps in these differing positions, they do represent 
three distinct evaluations of the labs' potential. 

SHRINK THE DOE LABORATORY SYSTEM 
There is little written or formal expression of 

this point of view, but some in Congress (espe- 
cially in committees concerned with government 
operations) and in the universitylindustry re- 
search community put it forward quite forcefully 
informally. They are dubious that DOE labs have 
a useful place in developing commercial or 
dual-use technologies--or perhaps even in their 
traditional fields of energy and nuclear power, 
except for a much circumscribed weapons rnis- 
sion. The criticisms are twofold. First, the weap- 
ons labs are too imbued with the culture of 
national security and a reward system that pro- 
motes weapons experts to fit in the civilian world. 
Second, the labs and the contractors who operate 
them are not held properly accountable for their 
use of public funds, and use the money ineffi- 
ciently. 

The first objection might perhaps fade if the 
weapons labs were to show in a few years' trial 

that they can in fact work productively with 
industry. The second is more difficult. Histori- 
cally, the labs' parent agencies (DOE and its 
predecessors) have given the contractors and 
directors of the labs an unusually free hand in 
management. On the other hand, the labs have 
been subjected to a good deal of congressional 
scrutiny on management issues. It is outside the 
scope of this report to evaluate the prudence or 
efficiency of the labs' management (or of any one 
of them; very likely there is a range, with some 
better managed than others).36 Nevertheless it is 
certainly true that for their national defense work 
the labs have been showered with funds and 
equipment as few other government institutions 
have been. This largesse may have contributed to 
habits of inefficiency. If the weapons lab budgets 
decline significantly-as they had not yet done as 
of fiscal year 1993-financial stringency might 
force greater efficiencies. It is useful to remem- 
ber, however, that the government's historic 
generosity and flexibility in funding for the DOE 
labs have contributed to what is generally thought 
to be their core strengths: multidisciplinary teams 
of high professional caliber combined with su- 
perb leading edge equipment. 

REINFORCE THE LABS' FOCUS ON NUCLEAR 
ANDOTHERENERGYTECHNOLOGIES 

Those who occupy this middle ground regard 
the DOE national labs as treasures worth preserv- 
ing, but consider that several of the labs have lost 
focus and should reconcentrate their efforts in the 
traditional fields of nuclear power and energy, 
with their environmental ramifications. These 
views were stated recently by the Secretary of 
Energy Advisory Board (SEAB) Task Force, 
appointed by Secretary of Energy James D. 
Watkins in November 1990 to advise him on "a 

36This report, respondmg to the expressed interests of the requesting congressional committees and keeping in mind OM'S 
technology-oriented mission, concentrates on the potential technological contributions of the DOE weapons labs to the civilian economy. 
Analysis of complex management and accounting issues related to the labs is outside the scope of OTA's assessment. 
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strategic vision for the National Laboratories . . . 
to guide [them] over the next 20 years."37 

The future laid out by the Task Force would 
define these major missions for the DOE labs: 
energy and energy-related science and technol- 
ogy, nuclear science and technology for defense 
and civilian purposes, and the fundamental sci- 
ence and technology that underlie these. For the 
weapons labs, the Task Force recommended a 
tight focus on nuclear defense (including non- 
proliferation, verification, and arms control) with 
whatever reductions and consolidation are neces- 
sary in an era of overall reduction of the Nation's 
defense effort. Major new responsibilities for 
environmental cleanup and waste management 
were included, however, for both the weapons and 
energy labs. Cooperative work with industry won 
a cautious endorsement. The Task Force sug- 
gested that a few flagship labs be designated as 
centers of excellence for technology partnerships 
with industry, selecting technologies consistent 
with their particular missions and devoting as 
much as 20 percent of their R&D budgets to 
cost-shared projects. 

ASSIGN NEW CIVILIAN MISSIONS TO 
THE WEAPONS LABS 

This approach for more thoroughgoing change 
has several versions. One suggestion, proposed 
by Rep. George E. Brown, Jr., Chairman of the 
House Committee on Science, Space, and Tech- 
nology, would radically restructure the three big 
weapons labs. It would consolidate nuclear weap- 

ons design and non-proliferation work at Los 
Alamos; put verification activities at Sandia and 
continue its responsibilities for engineering the 
nonnuclear components of nuclear weapons, while 
also making it a center of excellence for technol- 
ogy transfer; and make Lawrence Livermore a 
civilian National Critical 'Technologies Labora- 
tory, building on the lab's strengths in materials 
science, computational science, fusion, environ- 
mental remediation, and biote~hnology.~~ Brown 
also proposed cutting the nuclear weapons RDT&E 
budget from about $2.7 billion a year to half that 
level over 4 years, and using all the savings for 
civilian technology progriuns in the DOE lab 
system. Another suggestion, coming from several 
sources, was to devote from 10 to 20 percent, or 
more, of the labs' budgets to cooperative projects 
with ind~stry.~9 

Both these plan:; would put into the DOE labs 
an unprecedented amount of money for cost- 
shared development of dual-use and commercial 
technologies-pos,sibly $500 million to more 
than $1 billion a year, depending on the labs' total 
budgets, with more than half corning from the 
weapons labs. Compare tlGs with the Advanced 
Technology Program (ATP), operated by NIST, 
which has the general mission of supporting 
commercially promising KSrD and awards cost- 
shared government funding to industry projects, 
selected on a competitive b a ~ i s . ~  ATP is the 
closest thing to a civilian technology agency that 

37 Secretary of Energy Atlvisory Board Task Force, Final Reporl, July 1992, attachment, Memorandum for the Chairman and Executive 
Director, Secretary of Energy Advisory Board, from the Secretary of Energy, James D. Watkins, Nov. 9, 1990. 

Letter to the Honorable James D. Watkins, Secretary, U.S. Department of Energy, from George E. Brown, Jr., Ql;lirman, U.S. House of 
Representatives, Committee 'on Science, Space, and Techn~logy, Feb. 8, 1992. 

39 See, for example, Council oncompetitiveness, Industry asa Customer of theFederalLaboratories (Washington, DC: 1992). The Council 
is sometimes confused with .two other groups with similar names: the President's Council on Competitiveness, a government interagency 
committee made up of Cabint:t members and chaired by Vice-President Dan Quayle under the Bush ,4dministration; and the Competitiveness 
Policy Council, an independent advisory committee created by Congress and composed of Federal mid State officials as well as private sector 
members. 

40 Unlike the cooperative activities at DOE and other government labs, the ATP program simp111 provides cost-shared funding for R&D 
performed by the industrial partners. 
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now exists in the Federal G0vernment.4~ Its initial 
funding in fiscal year 1990 was $10 million; 4 
years later, in 1993, its funding was $68 million. 

The possibility of a sudden infusion of a much 
larger pot of government money for cooperative 
RBD than ever before raises several important 
questions. One is whether a lab mission broadly 
defined as "economic competitiveness" is work- 
able. Some top officials at the labs fear that such 
an imprecise defmition of their responsibility 
could lead the labs to scatter their efforts and 
become nothing but job shops for industry. A 
particular strength of the billion-dollar weapons 
labs is their depth and versatility, but even these 
labs need to focus on technologies that fit their 
core competencies best. 

A different approach would be to assign to the 
labs responsibilities for new missions that are 
clearly public in their goals and benefits, but also 
have the potential to replace defense activities as 
generators of technology, good jobs, and wealth- 
creating industries. Although the definition of 
"public missions" is not fixed and immutable, 
there is general agreement on certain areas in 
which technological progress is important for 
human welfare, but is not likely to attract 
adequate private R&D investment because it does 
not promise individual companies enough profit 
to compensate for the risks. Some obvious 
candidates are the large, various, and growing 
field of environmental cleanup and pollution 
prevention; a nationwide communications "su- 
perhighway; " revitalized education and training 
that take full, imaginative advantage of computer 
aids and networks; and energy-efficient transpor- 
tation systems that offer the public benefits of 
reduced environmental damage and less depend- 
ence on foreign oil (for more discussion, see chs. 
7 and 8 and this chapter, below). Public missions 
could also encompass such things as support of 

advanced manufacturing technologies-an area 
of relative neglect for U.S. public and private 
investment. 

It seems unlikely that any one new national 
mission can attract the generous, sustained level 
of funding that nuclear defense has received for 
50 years, but it is possible that some combination 
of missions might be sufficient to keep the labs in 
the first rank of R&D institutions, able to draw 
excellent researchers and do outstanding scien- 
tific and technical work. 

A question that immediately follows is how 
new national missions might be assigned to the 
DOE weapons labs. The primary national interest 
is in the substance of the missions themselves, 
and there are certainly public and private R&D 
institutions other than the weapons labs- 
including industry and universities-that could 
share some of the tasks. Other agencies and their 
labs also have abilities that overlap with certain 
strengths of the weapons labs. Although some 
overlap in R&D is desirable, money and effort 
could be wasted if there is no interagency 
coordination or strategic planning. A coherent, 
rational R&D plan for a big new national initia- 
tive in areas such as environmental cleanup or less 
polluting transportation systems would set clear, 
concrete goals, milestones, and measures of 
performance, and would parcel out work to 
whichever government agencies are most fit for it, 
as well as enlisting university and industry 
collaboration. In fields of most interest to indus- 
try, such as advanced manufacturing technolo- 
gies, industry guidance and cost-sharing would be 
essential. 

Although coherent planning is unusual in 
government-supported R&D, there is a precedent 
in the High Performance Computing and Com- 
munications Program (HPCCP). The program's 
goal is "to accelerate significantly the commer- 

41 As noted, other agencies have R&D programs that yield results of great benefit to various industries, e.g., NM, NASA, the Department 
of Agriculture. But wi t .  the exception of NIST's manufacturing engineering and standards and measurements labs, Federal agency R&D is 
directed toward specific public missions (e.g., health) or to particular industrial sectors identified as important to public purposes (e.g., aircraft, 
space, agriculture)-not to commercial goals or competitiveness generally. 
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cial availability and utilization of tht Jext genera- 
tion of high performance computers and net- 
w o r k ~ " ~ ~  and allow the private sector to leapfrog 
over improvements in supercomputers and net- 
works that would otherwise be gradual and 
incremental. While HPCCP has encountered some 
criticism, it generallly gets high marks both from 
participating agencies and from industry observ- 
ers. Some planning for other Federal technology 
programs (e.g., advanced materials and process- 
ing, biotechnology, advanced manufacturing R&D, 
new energy technologies) is taking place but is in 
early stages compared with HPCCP, and the 
planning process is laborious. 

I Alternative R&D Institutions 
Assuming that the DOE weapons labs achieve 

smooth working relationships with industrial 
R&D partners, are they too big, too expensive and 
too encumbered by their nuclear weapons history 
to serve the purpo:re efficiently? Some have 
suggested that a more useful kind of institution 
might be relatively modest regional centers with 
an unequivocal mission of doing applications- 
oriented R&D part~.ally funded by industrial 
clients. Another model is ARPA. This small, 
free-wheeling DoD agency has a stellar record of 
advancing high-risk high-payoff technologies- 
not only in strictly military systems such as smart 
weapons and stealth ;kcraft, but also in dual-use 
core technologies, including microelectronics and 
computer hardware, software, and networks. ARPA 
does virtually no lab work of its own, but uses 
contracts, grants, and cooperative funding for 
R&D in private companies and universities. 

THE FRAUNHOFER MODEL 
Germany's Fraunhofer Society (Fraunhofer 

Gesellschaft, or J3G) has been proposed as a 

model for small-scale R&D institutions working 
in harness with industry. It is the smallest but 
probably best known and most admired of Ger- 
many's four major publicly funded research 
institutions, which are managed and funded by 
BMFT, the science and technology agency. The 
FhG consists of 47 regional institutes with 
combined budgets of about $375 million a year; 
about 30 percent of their funding comes from 
contracts with industry, another 30 percent from 
government contracts, and most of the rest from 
national and state govermlent grants. The mG's 
clear mission is to promote innovation in civilian 
technologies and rapidly transfer research results 
to industry. The institutes put their efforts into 
applications-oriented R&D, often focused on the 
needs of regionally concentrated industries, and 
forge links between universities, industry associ- 
ations, and individ~xal companies. 

There is little parallel with the FhG in the 
United States. Federal support of regional centers 
working with local industries on application- 
oriented R&D and technology demonstration has 
scarcely existed, but a new program called 
Regional Technology Alljances (RTAs) may 
develop into that kind of system. Authorized in 
fiscal year 1992, the RTAs received their first 
funding in fiscal year 1993, at the very substantial 
level of $97 million. This new program was part 
of a $1-billion defense conversion package to 
encourage technology development and diffusion 
in both defense and civilian sectors, but the law 
strongly emphasizes national security goals, and 
the program is lodged in DoD, managed by 
ARPA. This might constrain the RTAs from 
developing the frankly commercial character of 
FhG.43 However, in plannir~g the program, ARPA 
formed close cooperative ties with NIST, DOE'S 
Defense Programs, NASA, and the National 

-- - 

42Federal Coordinating C:ouncil for Science, Engineering and Technology, Grand Challengaw: High Performance Computing and 
Communicationr, a Report by the Committee on Physical, Mathematid, and Engineering Sciences, to Supplement the President's Fiscal Year 
1992 Budget (Washington, Dl2 Office of Science and Technology Policy. ad.), p. 2. 

43 Interestingly, the FhG found its early support from the military, but has long since outgrown that identity. 'l'oday, only 7 of the 47 FhG 
institutes perform primarily u~ilitary R&D. 
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Science Foundation, and each was expected to 
take some of the responsibility for this and other 
defense conversion programs. 

Assuming the RTAs succeed in forming links 
with commercial companies, they might fill an 
important niche in U.S. cooperative R&D. They 
would not be suited, however, to undertaking 
large-scale, long-term projects with a strong 
public purpose. Nor does it seem feasible for DOE 
labs to remake themselves on the F'hG model 
(though that suggestion has been aired). Although 
some of the labs (Sandia in particular) have 
already demonstrated some ability to work with 
small companies in adapting lab technologies to 
the companies' needs, the labs' main strengths- 
technical talent in depth, multidisciplinary teams, 
expensive state-of-the art equipment-seem more 
suited to big projects. 

ARPA 
ARPA has attracted even more attention as a 

model for government-supported R&D. Through 
its 35 years of existence, ARPA has gained a 
reputation for rapid, flexible decisionmaking, and 
for placing its bets intelligently. At times it has 
been a major player in promoting advanced dual- 
use technologies and has fostered the develop- 
ment of industries whose main markets were 
commercial but that also could be an important 
source of supply for DoD. At other times, political 
pressures have confined ARPA more narrowly to 
strictly military objectives (see ch. 5). 

The pressures today are running the other way. 
With defense budgets declining, DoD has more 
reason than ever before to emerge from the 
defense procurement ghetto, and buy more from 
the civilian sector. The advantages are twofold: 
prices are usually lower on the commercial side, 
and very often commercial technologies are more 
advanced--especially in computers and telecom- 
munications. After at least a partial eclipse in the 
1980s, AFWA has reemerged as a premier dual- 
use agency. 

Despite the apparent divergence of military and 
commercial products (no one needs a stealth jet 

transport), critical technologies embodied in these 
products-advanced materials, semiconductors, 
software-are converging. Five of ARPA7s 10 
offices direct their research toward core technolo- 
gies in electronics, micToelectronics, computing, 
software, and materials, and they control 80 
percent of the agency's budget. Moreover, they 
are putting more emphasis than ever before on 
manufacturing process technologies. Many of the 
agency's projects in this area are cooperative, 
partly funded by industry. ARF?A typically prefers 
to work on these projects with commercial 
companies or commercial divisions of companies 
that also do defense work. The advantage for 
ARPA is that the company will support continued 
development of the technologies through its 
commercial sales, while serving as a source of 
supply for DoD. The broader economic advantage 
is wide diffusion of the AFWA-supported technol- 
ogies and superior commercial performance. 

-A is so highly regarded as a promoter of 
advanced technologies that, while the rest of the 
defense establishment faced shrinking missions 
and budgets, ARPA received a huge jump in 
funding in fiscal year 1993, from $1.4 billion to 
$2.25 billion; this included $257 million for six 
defense conversion programs for codeveloping 
dual-use technologies and supporting manufac- 
turing process technologies and education. In 
addition, in recent years Congress has mandated 
ARPA funding for specific dual-use programs, 
beginning in 1987 with the unprecedented 5-year, 
$500-million funding for Sematech (the semicon- 
ductor manufacturing consortium, cost-shared 
with industry), and continuing on a smaller scale 
with programs in high-defmition systems, ad- 
vanced lithography, optoelectronics, and advanced 
materials. 

Besides all this, the defense conversion legisla- 
tion for 1993 gave ARPA some entirely new 
responsibilities in areas with which it had no 
experience. These are the Defense Manufacturing 
Extension program, which will contribute to the 
costs of State and regional industrial extension 
programs for small and medium-size manufactur- 
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ers; the Defense Dual-Use Extension Assistance 
program, aimed ait helping defense companies 
develop dual use capabilities; and the RTAs 
described above. IEach of these programs was 
funded at $97 milhion; for all of them, including 
the RTA, AREA formed a joint Technology 
Reinvestment Project with four other Federal 
agencies to plan and oversee the programs. 

ARPA is becoming, de facto, a dual-use 
technology agency with a wide range of responsi- 
bilities. Congress expressed its intention to for- 
mally give the agency a dual-use mission by 
dropping the worcl "Defense" from its title, 
restoring its original name of Advanced Research 
Projects Agency; in February 1993, President 
Clinton directed DoD to make the change. Con- 
gress has stopped short of naming ARPA as the 
Nation's lead agency for technology policy, and 
there is support in Clongress, as well as Adminis- 
tration backing, for much higher funding for the 
small civilian technology development and diffu- 
sion programs lodged in NIST.44 ARF'A, with all 
its cachet of success in dual-use technologies, is 
still a defense agency with the primary mission of 
meeting military needs. Despite the many over- 
laps in technologies having both defense and 
commercial applications, the match. is by no 
means complete, nor are priorities necessarily the 
same. 

B Coordinating Institutions for 
New Missions 

Whether new missions for the weapons labs are 
defined as support.ing U.S. competitiveness 
through R&D partnerships with industry, or as 
taking part in new national initiatives for public 
purposes, with collatt:ral benefits for competitive- 
ness, the question of strategic planning becomes 
more insistent the more money is involved. At 
DOE headquarters, the managers of Defense 

Programs have felt the need to impose a strategic 
plan on a cooperative program funded at $141 
million. If the amounts available to the DOE labs 
for industrial partnerships were to rise to $500 
million or $1 billion, as is implied by some 
current proposals for the labs' future, the prob- 
lems of managing such a big, visible program 
without order, priorities, and interagency coordi- 
Nation could become still more apparent. Of 
course, if lab/industry partnerships were managed 
at the lab level on a first-come-first-served basis, 
most would likely concentrate on critical technol- 
ogies, simply because these are of greatest 
interest to both pilblic and private partners. It is 
doubtful, however, that uncoordinated, individual 
projects would advance critical technologies as 
effectively as a well-plaruied multiagency strat- 
egy, such as the H[PCCP. 

There is no U.S. Govc:rnment agency with a 
clearly defined responsibility for managing tech- 
nology initiatives that span several agencies. The 
committees of the Federal Coordinating Council 
on Science, Engineering, and Technology 
(FCCSET) in the White House Office of Science 
and Technology Policy (OSTP) are the nearest 
approximation, but they have generally operated 
as consensus groups with no real locus of 
decisionmaking authority. Other Nations do have 
institutions that guide iechnology initiatives, 
usually in a science and technology agency. 
Germany has its Federal Ministry of Research and 
Technology (the Bundesministerium fur 
Forschung und Technologic, or BMFT) and Japan 
has its Science and Technology Agency. Also, the 
Japanese Ministry of International Trade and 
Industry (MITI) contains another technology 
agency, the Agency of Industrial Science and 
~echno logy .~~  Both have many technology policy 
responsibilities, including funding and oversee- 
ing R&D laboratories that contribute to civilian 

- - 

44Bills in the House and Senate in the 103rd Congress (S. 4 and HR. 820) would greatly increase funding for NIST's manufacturing 
technology centers and the Advanced Technology Program. President Clinton has proposed similar measures. 

45 Japan's Science and Tec:hnology Agency had a budget of 522 billion yen ($3.9 billion) in 1991; MITI's Agency of Industrial Science and 
Technology had 117 billion yen ($870 million). The GermanBm had a 1992 budget of 9.4 million DM ($4.4 billion). 
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technology development, often with substantial 
participation and support from industry. 

SUMMARY OF POLICY ISSUES 
AND OPTIONS 

While military needs will continue to consume 
sizable government resources for R&D, DOE 
weapons labs may soon face significant reduc- 
tions in funding. There are plenty of claims for 
money not spent on development of nuclear 
weapons. An obvious candidate is deficit reduc- 
tion. In the long run, a smaller burden of 
government dissaving could contribute to more 
private investment, and to the growth prospects of 
the American economy. Accordingly, deficit 
reduction will be a policy priority for Congress 
and the Administration over the next few years. 

Deficit reduction is only one of the claims on 
whatever resources are saved through reduced 
weapons development. There are plenty of others, 
from improved education and health care to 
support for the newly democratic but struggling 
regime in Russia. There are also persuasive 
arguments in favor of stronger government back- 
ing for American industry's competitive perform- 
ance since R&D-traditionally part of the foun- 
dation that supports U.S. competitiveness- 
shows signs of weakening. 

There is substantial support both in Congress 
and the Clinton Administration for cooperative 
R&D partnerships between government and in- 
dustry, including cost-shared agreements be- 
tween companies or consortia of companies and 
government laboratories. Those who favor lab/ 
industry collaboration share the conviction that 
now-at a time when R&D is flat but competitive 
industries rely more than ever on knowledge 
intensity-is not the time to cast away technology 
resources that have taken decades to build up. 
Rather, every attempt should be made to use them 
in ways that contribute directly to the civilian 
economy. This does not preclude cutting the 
weapons labs to a size appropriate to their new 
defense missions, which will largely be non- 

proliferation, safety and security of nuclear stock- 
piles, and decommissioning of excess weapons, 
though some nuclear design capability will be 
maintained. It does require prompt action to solve 
problems that are hindering cooperative R&D. 

This positive point of view is not universal. 
There is a strongly held opinion that all DOE's 
national labs-the multiprogram energy labs as 
well as the weapons labs-have lost their original 
focus, which was to promote peaceful and mili- 
tary uses of atomic power, and are now an 
extravagance the Nation can ill afford. They 
would like to see the lab system given ruthless 
scrutiny, possibly leading to closure of some labs, 
downsizing of others, and redirection of govern- 
ment R&D spending. 

For the longer term, survival of the DOE lab 
system may depend on the labs' success in 
focusing on new missions that provide clear 
public benefits. The weapons labs built their 
excellent staffs, equipment, and technologies 
around their core public mission of national 
defense (and to a lesser extent, energy technolo- 
gies and the science underlying them). Peacetime 
public missions could include a larger and more 
explicit interest in promoting industrial competi- 
tiveness, but the grounds for supporting national 
labs with the taxpayers' money are more compel- 
ling if the labs' missions feature public benefits 
that the market is not likely to supply. 

I Options to Shrink the DOE Laboratories 
Those who consider the weapons labs too big 

and their culture too remote from that of private 
industry to contribute effectively to competitive- 
ness see the present moment as a good one to 
rationalize, downsize, and consolidate the labs. 
Many would include all the DOE's multiprogram 
national labs (and possibly other Federal labs as 
well) in the scrutiny. But it is the weapons labs, 
with their lion's share of DOE R&D funding and 
the obvious change in their mission, that are 
getting the most attention. 
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Policy Option 1: Clut the labs' budgets to fit the 
scope of scaled.-back weapons functions. 
Through their regular budget and appropria- 

tions functions, Congress, the Administration, 
and DOE are already engaged in cutting back 
nuclear weapons activities at the labs. However, 
the cuts may be fa.irly small and gradual as the 
labs take on expanded nondefense functions, 
especially in environmental cleanup and energy 
programs. 

Policy Option 2: Create a Laboratory 
Rationalization Commission. 
Should Congress decide to thoroughly restruc- 

ture and downsize the weapons and other DOE 
labs, it may wish to create a Laboratory Rational- 
ization Commission composed of experts from 
DoD, DOE, the private sector, and other appropri- 
ate institutions to recommend how to manage the 
cuts, organize the work remaining to the labs, and 
make any necessary improvements in lab man- 
agement. To do this with care and forethought 
would inevitably take time. It is likely that the 
commission's recommendations would take at 
least a year or so to formulate. This argues for 
postponing any deep cuts or major reorganiza- 
tions while the co~nmission is at its task, and 
meanwhile working to improve the technology 
transfer from the labs, including the CRADA 
process. 

I Options to lmpirove Technology Transfer 
From the DOE Weapons Laboratories 

A second approach is to make the talents and 
resources of the weapons labs more readily 
available to private firms. This approach is not 
incompatible with seduced funding for the labs 
and might even be combined with a strategy of 
thoroughgoing restnacture and downsizing of the 
labs, should Congress choose that option. 

The months that it usually still takes to 
conclude a CRADA,. with the weapons labs is a 
real threat to the effort's success. There is no 
simple answer to speeding up and simphfying the 
process. Some laboriitory people and many repre- 

sentatives of companies that have tried to negoti- 
ate CRADAs with DOE favor giving more 
authority to lab directors. They believe, probably 
correctly, that this would hasten the process, 
especially if the labs had the power to spend 
designated funds from their R&D budgets for 
CRADAs rather than redesigning ongoing pro- 
jects to include cooperative agreements with 
industry. 

There are several criticisms of this approach 
that deserve to be taken seriously. A major one is 
that with the futnds for CRADAs in DOE'S 
Defense Programs so large, it makes some sense 
to take a strategic approach to lab/university/ 
industry partnerships, concentrating resources on 
critical technologies and minimizing overlaps. 
Second, there is the question of trust. The view of 
some at DOE headquarters is that the directors of 
GOCO labs may ble too willing to com~rornise the 
national interest in order to find industry partners, 
to avoid deep buclget cuts in a time of changing 
missions and uncertain funding. Furthermore, 
some in Congress have little faith in the dedica- 
tion of some of the labs' contractors to putting the 
national interest lirst. If lab directors are given 
more authority over CRADAs, fear of congres- 
sional investigations might stall the process. 
Finally, the division of congressional responsibil- 
ity for DOE authorizations (energy and natural 
resources committees autliorize energy programs, 
and armed services committees authorize defense 
programs) complicates legislative guidance on 
funding and managing technology transfer. 

In short, there is little consensus among experi- 
enced, knowledgeable people on how to stream- 
line the CRADA process while getting the most 
out of it in technologies that advance the national 
interest. The lack of a U.S. Government coordi- 
nating agency for technology development and 
diffusion programs makes the uncertainties more 
acute. Greater coordination might be initiated in 
the new Administration, which seems committed 
to a more active governnlent technology policy 
than the previous admimistrations but, at this 
writing, that is unhnown. 
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The specific policy options that follow are 
mostly confined to short-term issues of making 
the new process of industryflab cooperative R&D 
projects work more smoothly. Broader issues, 
including the longer term future of the labs, their 
possible role in R&D support for new national 
initiatives, and coordination of government-wide 
technology policy, are discussed in more general 
terms. Government-supported R&D has entered a 
genuinely new era, and all the issues involved 
cannot be solved at once. In the face of the 
uncertainties, the options proposed here should be 
regarded as experiments, and results should be 
monitored. This does not imply that experiments 
should be tentative, or that monitoring should 
devolve to micromanagement. Congressional mon- 
itors should remember that the labs will need 
freedom to experiment, that positive results take 
time, and that failures are part of any high-risk 
undertaking. 

Policy Option 3: Shorten the process of 
initiating CRADAs. 
Several actions could be taken under this 

umbrella (see ch. 2 for details). For example, 
Congress might wish to shorten the time allowed 
for DOE field offices to approve CRADA docu- 
ments; or it might eliminate separate approvals, 
first for the joint work statement and next for the 
CRADA itself--a two-step process that can take 
up to 120 days. 

Another option in this connection is to give 
DOE an exemption from the Freedom of Infor- 
mation Act (FOIA) covering proposals for coop- 
erative R&D. In describing proposed research 
projects, companies often include information 
that they wish to keep out of the hands of 
competitors (including foreign companies). The 
DOE labs are protected from FOLA requests to see 
the proposals, but DOE headquarters is not. The 
labs and their industry partners have on occasion 
removed or marked proprietory information from 
proposals before sending them to headquarters for 
review, but this adds delay and aggravation to the 
process. NIST has, and uses, a FOIA exemption 

for proposals it receives for R&D projects in its 
Advanced Technology Program. Congress might 
wish to give DOE the same authority. 

Policy Option 4: Reallocate CRADA authority. 
Another option ulould be to direct that the 

screening process Defense Programs has estab- 
lished be shortened or dropped. Much of the delay 
in getting CRADAs out of the weapons labs is due 
to DP's coordinating process, which involves a 
call for proposals and then a two-step evaluation 
of the proposals. All this takes place before the 
submission of work statements or CRADAs to the 
field offices. The purpose, as noted, is to mini- 
mize overlap, assure complementarity of projects, 
and determine the fit with the strategic goals of 
DPs cooperative R&D program. But the effect, 
inevitably, is delay. DP aims to keep the whole 
process--its review plus the CRADA negotiation- 
to no more than 6 months, with the eventual goal 
of 4. In practice, in the last half of 1992 the DP 
process by itself was taking 5 or 6 months; with 
the addition of another 1 to 3 months at the field 
offices, the total time to initiate CRADAs proba- 
bly exceeded 6 months for most CRADAs. This 
counts only the time afer lab and outside 
researchers have spent time defining a piece of 
work together. 

Suggestions have come from several quarters 
for delegating CRADA authority to the lab 
directors. This could weaken or undermine the 
system DP has set up to impose a coordination 
and strategic goals on cooperative agreements. 
Also, it could mean a change in the law; NCTTA 
explicitly requires (SOCO labs to obtain parent- 
agency approval of both the joint work statement 
and the CRADA. Two variants of the option are 
as follows. 

Option 4a: Give lab directors greater discre- 
tion in allocating budgets to technology 
transfer. This would not necessarily require 
a change in the law. 
Option 4b: Give GOCO lab directors full 
legal authority to execute and fund CRA- 
DAs. This would require a change in the law. 
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Some compromise choices, also requiring legisla- 
tive change, might also be considered. 

Option 4c: Give the lab directors authority 
to conclude CRADAs of a certain size (up to 
as much as $,I million, say) without DOE 
oversight, or cln the same terms as the GOGO 
labs (30 days for parent agency disapproval). 
Option 4d: I%t up to one-half the funds 
available for (IRADAs at the disposal of the 
labs, reserving the other half for a more 
strategic program managed by DOE head- 
quarters and requiring agency approval; 
these projects .would be national in scope and 
the labs would submit competitive propos-. 
als, as they do' in the present DP scheme.46 

Policy Option 5: Require that DOE allocate a 
certain percentiage of the labs' budgets to 
technology tranlsfer. 
This proposal is gaining currency. In their 

February 1993 statement of technology policy, 
President Clinton a:nd Vice-President Gore stated 
that all DOE, NASA, and DoD labs that can make 
a productive contril~ution to the civilian economy 
will be reviewed, with the aim of devoting 10 to 
20 percent of their b'udgets to cooperative 
Congress had previously expressed support for 
the idea/* In 1992, the portion of the weapons 
labs' budget funded by DOE programs was about 
$2.7 billion;49 10 i:o 20 percent of that would 
amount to $270 to $540 million in the weapons 
labs alone-assuming that their present levels of 
funding continue. 

Although there is sonle concern that the 10 to 
20 percent target is unrealistically high, the 
concern is probably misplaced. In fiscal year 
1993, when DP had $141 million set aside for 
CRADAs (mostly in the three big weapons labs), 
there were many more proposals than could be 
funded; that amount was more than 5 percent of 
the weapons labs' total DOE funding for 1992 and 
nearly 9 percent of their DP funding. Another 
concern is how such a scheme would work its way 
through Congress. It could prove tricky, since 
DOE's authorizations are handled by two com- 
mittees in the Senate and four in the House of 
Representatives; appropriations are handled by 
two subcommittees of each chamber's Cornrnit- 
tee on Appropriations. 

Policy Option 6: Establish stronger incentives 
for technology transfer. 
Incentives mig,ht compensate for difficulties 

that now stand in the way of lab researchers 
spending time on technology transfer projects. In 
their annual planning process, DOE and the labs 
decide on the projects the labs will work on in the 
following year. Olnce the. plans are in place, lab 
researchers find it hard to devote more than a few 
days to planning cooperative work with outside 
partners; they have to account for their time quite 
strictly. The lab's overhead account is the only 
place to charge for time spent in planning joint 
R&D, and there are many claims on that account. 
When researchers spend time planning coopera- 
tive work, it is often their own time, on nights and 

46 Something like this 50percent solution was proposed by Albert Narath, President of SandiaNational Laboratories, in hearings before the 
U.S. House of Representatives, Committee on Small Business, Subcommittee onRegulation, Business Opportunities, and Energy, "Reducing 
the Cycle Time in Labbdustry Relationships," Dec. 4, 1992. While supporting DOE's role in approving CRADAs, Narath also made a case 
for greatly streamhing the process. 

47 "Technology for America's Economic Growth," op, cit., footnote 15. A variant is the suggestion from the Secretary of Energy Advisory 
Board Task Force that certain labs in the DOE system be ciesigaated as technology partnership "ct:nters of excellence," and devote. up to 20 
percent of their budgets to the purpose. Somewhat inconsistently with its recommendation that the weapons labs confine their activities to 
nuclear defense, the 'Pdsk Force suggested Sandia as well as Oak Ridge as candidates. 

48 In its report on the fiscal year 1993 DoD authorization bill, the Senate Committee on Armtd Services directed DOE to set a goal of 
allocating 10 percent of the Defense Programs R&D budget to technology transfer. U.S. Senate, Committee on Anned Services, National 
Defense Authorizution Acthqr Fiscal Year 1993: Report, report 102-352, to accompany S. 31 14. 

49 Their total budget war $3.4 billion, but about $700 million was Work for Others (WFO), nlostly the Department of Defense. A few 
CRADAs have been funded by WPO, but most CRADAs currently come from DOE program funds. 
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weekends. This constraint, combined with luke- 
warm enthusiasm for technology transfer on the 
part of some of the labs' middle managers, can 
slow or abort potential CRADAs. 

The law already encourages technology trans- 
fer by providing that 15 percent of the royalties of 
any patent licenses may be awarded to the 
individual lab researchers who developed the 
technology. This incentive is chancy and rather 
remote, however. Top managers at the labs could 
institute more immediate rewards. These might 
include giving to project managers active in 
technology transfer extra staff positions or a 
coveted piece of lab equipment. The lab managers 
might make technology transfer a more promi- 
nent factor in employees' performance ratings. 
None of these measures would require congres- 
sional action, but might be encouraged in over- 
sight hearings. 

Congress might wish to take more direct 
action, as in the following two suggestions: 

Option 6a: Direct that part of the labs' over- 
head account be allocated to pre-CRADA 
development of proposals of joint work. 
Option 6b: Establish a governmentwide set 
of awards for effective technology transfer 
from Federal laboratories. Awards of this 
kind, if sparingly used, can be surprisingly 
e f f e ~ t i v e . ~ ~  

wrangling, and delay are U.S. preference for R&D 
and manufacture, disposition of intellectual prop- 
erty rights, and liability for damages. 

A strict requirement for U.S. manufacturing 
could drive many potential partners away from 
the labs, possibly leaving only smaller companies 
with few international ties and limited R&D 
resources of their own to match lab contributions. 
Moreover, requiring U.S. preference might even 
deprive some companies of their best shot at 
commercializing advanced technologies. A broad 
portfolio of technologies, including those devel- 
oped in partnership with the labs, is a distinct 
advantage to a U.S. company negotiating with a 
foreign company for access to its technologies. 
The most reasonable course may be to choose 
something less than an ideal outcome and accept 
the discomfort. 

Option 7a: In relevant legislation Congress 
could either insist on U.S. preference, under- 
standing that many industrial partners will 
opt out; or permit a form of preference that 
companies can comfortably handle, as in the 
umbrella CRADA that DOE signed with 
computer systems companies, which re- 
quires only that companies perform substan- 
tial R&D, not substantial manufacturing, in 
the United States. The latter option would 
accept the possibility that this Nation may 

Policy Option 7: Reassess definitions of eventually import products based in part on 

national interest in the context of technolo~v American publicly funded R&D. 
-" 

transfer. Another choice is to establish a general principle 

Private industry creates most of the Nation's 
jobs, value added, and technology development. 
It is clearly in the national interest for American 
firms, and foreign finns that do business here, to 
prosper. However, the match between national 
interest and corporate objectives is not perfect. In 
the context of cooperative R&D agreements, 
three issues that have generated conflict, legal 

of U.S. preference, but to make exceptions case 
by case. This could be done in one of several 
ways: 

Option 7b: Congress could direct agencies 
with cooperative government R&D pro- 
grams to grant exemptions £corn U.S. prefer- 
ence only when industrial partners show that 
substantial manufacturing in this country is 

50 An example is the Malcolm Baldridge National Quality Award, created by Congress in 1987 and awarded each year to a few wmpanies 
or organizations that have benefited the Nation through improving the quality of their goods and services. Hundreds of companies apply for 
the award each year, even though bidders must go through a rigorous self-examination merely to apply. 
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not feasible, iind they commit themselves to 
providing alternative benefits to the U.S. 
economy. A8 noted, DOE has adopted a 
policy along these lines. 
Option 7c: Clongress could establish a U.S. 
Preference Review Board to make case-by- 
case decisions on exceptions to the U.S. 
preference rule for any agency with cost- 
shared R&D projects with industry. Con- 
gress might consider empowering OSTP to 
exercise this function, or creating a small 
independent algency to consider U.S. prefer- 
ence issues governmentwide. The board 
would have to1 pursue the dual aims of acting 
swiftly but avoiding rubber-stamp approv- 
als. 

Both these last options are inclined to cause 
delay. Having a governrnentwide board make 
these decisions might well be more unwieldy than 
leaving it to the agencies, though there would 
probably be more consistency in the decisions. 
Another disadvantage is that the board's deci- 
sions might please no one. It has certainly been 
difficult for officials in the Commerce, State, and 
Defense Departments to agree on control over 
exports of technol~ogies that might, if allowed, 
threaten U.S. national security but, if forbidden, 
unnecessarily harm U.S. commercial interests. 

The same kind of conflict, and possibly the 
same kind of resolution, exists for intellectual 
property rights. This is an unsettled area in DOE 
CRADAs, and is the subject of much hard 
bargaining between the labs and their industrial 
partners and conselquent delay. Possibly, settle- 
ment of some of these issues may evolve with 
more experience, but differences among indus- 
tries, and among companies within industries, are 
likely to remain. Clcrngress may wish to empha- 
size one side or another of the intellectual 
property issue and live with the consequences. If 
Congress chooses to support the public purpose of 
wider diffusion, fevver companies may be inter- 
ested in partnerships; if it chooses to give 
companies more protection, the public return on 

taxpayers' investment may be more limited, or at 
any rate less direct. 

DOE turns over to GOCO lab operators most of 
the authority for settling with industrial partners 
on the disposition of intellectual property rights, 
subject to the government's right to use the 
intellectual property for its own purposes. Con- 
gress may wish to provide some guidance that 
would more clearly define the scope of negotia- 
tions over intellectual property. 

Option 7d: Congress might choose, in the 
form of resolution or law, to provide guid- 
ance that discourages the grant of exclusive 
licenses that have a broad field of use, or that 
limits the time during which exclusive 
licenses prevail. Alternatively, Congress might 
encourage DOE and the labs to accommo- 
date companies' desires for broader intellec- 
tual property rights. 

One further problem is that some companies 
have run into frustration and delay in CRADAs 
involving more than one DOE lab because each 
negotiates terms separately, and makes differing 
demands in such areas as intellectual property 
rights and U.S. preference. DOE'S recent guid- 
ance to field offices on U.S. preference should 
make for more uniformity and predictability 
among the different labs on this issue, but the 
potential for inconsistency among labs remains in 
the handling of intellectual property. Though 
DOE has given GOCO contractors most of the 
authority over disposition of intellectual property 
rights in cooperative agreements, it can still 
exercise oversight and provide guidance. 

Option 7e: DOE might, through technical 
assistance and policy guidance, encourage 
the labs to harmonize the terms of their 
agreements with industrial partners, espe- 
cially in multilab projects. Through over- 
sight, Congress could encourage such action 
by DOE, or alternatively require it by law. 

Another national interest issue is liability. 
There may be some practical possibilities of 
agreement on this issue that would suit both the 
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government and private companies. Both per- develop evaluation procedures for all government/ 
ceive that damage claims are becoming more industry cost-shared R&D. 
burdensome, and both would no doubt welcome The options laid out above are mostly aimed at 
some general limitation on liability. However, no streamlining the CRADA process. In some cases, 
policy option is proposed here, as OTA has not the streamlining conies at the expense of mini- 
done extensive analysis of the product liability mizing strategic guidance at the DOE headquar- 
issue. ters level, as Defense Programs is now attempting 

Policy Option 8: Measuring the value of 
cooperative research and development. 
Assuming that the CRADA process can be 

made to work more smoothly, a longer term 
question will be how to measure the value of the 
agreements. Success cannot, of course, be meas- 
ured overnight. Nor is it easy to establish mean- 
ingful measures of success for R&D projects, 
especially from the standpoint of social returns. 
Economic results such as numbers of jobs created 
or value added are hard to trace with any precision 
to R&D; other factors are too important. 

A practical measure of success, after 5 years or 
so of experience, might be the continued or 
growing interest by industry in submitting pro- 
posals for cooperative work. If companies, which 
have their own internal measures for success of 
R&D investments, continue to put money and 
effort into the projects, it is fair to conclude that 
they consider the ventures worthwhile. In the 
longer run, cooperative R&D projects may be 
judged by the general measure of whether they are 
developing technologies that form the basis for 
commercial production, keeping in mind that 
there must be allowance for failures as well as 
successes in any program of high-risk, potentially 
high-reward R&D. 

Evaluation of the results of public R&D 
investment may have to be largely judgmental 
rather than precisely quantitative. That does not 
argue against making the attempt. If after a fair 
trial period the labs' cooperative R&D is judged 
to be seriously disappointing, it would make 
sense to shift money to other R&D performers. 
Congress might direct the Secretary of Energy to 
develop an evaluation procedure for cooperative 
R&D. Alternatively, OSTP might be directed to 

to provide. Given the large size and scope of 
DOE'S R&D program, a screening process and 
strategic direction make a good deal of sense- 
still more so if DOE takes part in governmentwide 
initiatives to advance certain technologies. The 
downside is that DP's internal screening prolongs 
the CRADA process, trading oversight for faster 
action. A middle course may be possible, giving 
labs more direct authority over a portion of the 
funds available for CRADAs, or over CRADAs 
below a certain size. 

In the short run, it might be worth sacrificing 
some coordination and strategic direction in the 
interests of getting the program working while 
industry interest is high. In the longer h, once 
DOE, its field offices, and its laboratories become 
more accustomed to cooperative R&D, it may be 
possible to set priorities for CRADAs and other 
cooperative work that fit within strategic initia- 
tives without months of delay in selecting pro- 
posals. 

I The Longer Term Future of the 
DOE Weapons Laboratories 

Most of those who see a national role of 
continuing sigmficance for the labs consider 
cooperative work with industry an important 
though not necessarily central part of their future. 
Thus, the future of the labs will depend in part on 
their success in making the cooperative process 
work. In thinking about the long-term future of 
the labs, however, cooperative R&D and other 
forms of technology transfer should not be 
considered in isolation. The option of making at 
least one of the weapons labs into a center for 
cooperative development of critical technologies 
has been floated, but it has some important 
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drawbacks. The weapons labs built their emi- though not a determining one, in choosing among 
nence by their work on public missions of new national missions is their ability to make 
national importance:, primarily defense. The tech- good use of valuable human, institutional, and 
nologies and talents that private companies are technological resources fbrmerly devoted to de- 
now eagerly pursuing are the legacy of that fense purposes-such as those in DOE weapons 
mission. A national mission of "economic com- laboratories. 
petitiveness" seems an unlikely replacement, - - 

because it is SO The fear of lab officials NEW MISSIONS, MEW ~ ~ I T " T l ~ N ~  
that labs with such a mission could become If and when be his Cabinet, and 
nothing but Job sh ' l~s  for indusm is ~ r o b a b l ~  Congess on new national missions, set 
well-founded. priorities, and establish funding levels, the next 

NEW PUBLIC MISSICINS 
There is no lack d candidates for new public 

missions that might take the place of a much 
reduced national defense mission and spend at 
least part of a "peace dividend." Not forgetting 
that deficit reductio~n will claim a high priority, 
there are also strong arguments for new public 
investments to strengthen the foundation of the 
civilian economy and mitigate the economic and 
technological losses from defense cuts. 

In choosing amongst a number of worthy new 
national initiatives, one factor to keep in mind is 
their ability to match the benefits the shrinking 
defense effort has conferred on the Nation (ex- 
cepting, of course, the ability to defend the Nation 
militarily). Foremost is the capacity to meet a 
clear public need-ane that the commercial 
market cannot fully meet but that is well under- 
stood and broadly supported as essential to the 
Nation's welfare. In meeting such a need, the 
defense complex also created other public bene- 
fits. It supported a disproportionate share of the 
Nation's R&D, some of which had such important 
civilian applications that whole industries were 
founded on them. It provided many well-paid, 
high-quality jobs. It provided a large market- 
often the crucial first market-for technologically 
advanced goods and services. A final factor, 

question is who will cany them out. Whatever 
initiatives are chosen, it seems likely they will 
involve many agencies, universities and nonprofit 
institutions, and hundreds, maybe thousands, of 
private companies. While there are immediate 
questions of how to deal with the changing size 
and missions of DOE weapons laboratories and 
some DoD laboratories and test facilities as well, 
the answer probably is not to assign any of them, 
a priori, the leading responsibility for a major 
new public mission. The job calls for rnanage- 
ment and coordination at a broader level than that 
of individual R&D institutions. 

Lacking a technology agency at Cabinet level, 
such as many other nations have, the U.S. 
Government has recently relied on OSTP in the 
Executive Office of the President for whatever 
coordination of government R&D programs has 
taken place. Withhi OSW, the job has gone to 
interagency FCCSET committees. As noted, the 
committees have had no clear decisionmaking 
authority. Moreover, at tirrles their influence has 
gone into complete eclipse, as in the early to 
mid-1980s when the Reagan Administration saw 
no need for a government technology policy. As 
an agency in the Executive Office of the Presi- 
dent, OSTP is especially subject to the prevailing 
outlook in the White: House. It also lacks continu- 
ity; often it is staffed primarily by detailees from 

--- 
5' Note, however, that someU.S. Government R&D institutions have successfully directed their efforts into support of particular commacia1 

industries. Examples are the aeronautics RBtD program and facilities of NASA (growing out of the support provided by tl~e National Advisory 
Committee on Aeronautics, or NACA, from 1915 to 1958) and the cooperative research program of the U.S. Department of Agriculture, States, 
and land-grant colleges, dating back to the 19th century. 
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executive branch agencies and 1-year fellows 
from professional scientific organizations. On the 
other hand, in an Administration interested in 
technology policy, OSTP could play a particu- 
larly influential role, since multiagency policy 
coordination is usually considered a special 
responsibility of White House offices. 

Other ideas are to transfer some DOE labs, and 
possibly other Federal laboratories, to a different 
or new agency with overall responsibility for 
national technology policies and programs. These 
might include application-oriented R&D pro- 
grams, such as Regional Technology Centers, and 
technology diffusion programs, such as industrial 
extension services, as well as multidisciplinary, 
science-based R&D programs. Several bills in 
past Congresses have proposed to create an 
agency or Cabinet-level department for the pur- 
pose. 

Alternatively, an existing agency might be 
adapted to the purpose. NIST, which houses the 
Advanced Technology Program, a small technol- 
ogy extension program (Manufacturing Technol- 
ogy Centers), and the Baldridge Award, as well as 
its own laboratories, has been suggested as a 
possibility. ARPA, with its fine reputation as a 
funder of long-term, high-risk dual-use technolo- 
gies, has attracted still more attention. It controls 
more R&D funds for dual-use technologies than 
any general purpose civilian agency, and the 
defense conversion legislation of 1992 gave it 
new responsibilities in technology diffusion. 
Still, despite the interest in r e a f f i i g  its dual- 
use character, ARPA is not likely to be given the 
leading responsibility for overall U.S. Govern- 
ment technology policy, because it is first of all a 
defense agency answering to defense needs.52 

NEW NATIONAL INITIATIVES 
Of the possible choices for new national 

initiatives that meet public needs, some of the 
most persuasive could not only promote advanced 
technologies and foster the growth of knowledge- 
intensive industries, but do so in environmentally 
benign ways. Environmental protection itself is 
an obvious candidate; this very broad category 
includes cleanup of hazardous wastes from past 
activities, management of wastes currently being 
generated, end-of-pipe pollution control and, 
perhaps most promising, clean technologies that 
prevent pollution. Public support for environ- 
mental improvement in this country is strong and 
growing. Global environmental issues too are 
rising to the top of the policy agenda, fed by 
concerns over global warming, the ozone hole 
over the Antarctic, acid rain from industrialized 
countries, and deforestation and species loss 
throughout the world. 

Part of the drive for pollution prevention 
centers on energy. World demand for energy is 
expected to continue growing well into the next 
century, especially in the developing world. 
Technical progress in the last decade raises the 
possibility that nonpolluting or less-polluting 
renewable energy sources may be able to meet 
much of this demand. There are special opportu- 
nities to substitute more environmentally benign 
forms of energy use in the United States, because 
we are such disproportionately large consumers 
of energy, especially in auto and air transport. 

Energy-efficient transportation is a theme that 
is often proposed for new national initiatives.53 
New forms of transportation-both advanced rail 
or guideway systems and cars that use new types 
of energy-are centers of interest. These systems 
not only offer the public benefits of reduced 

- - -  - -- 

52 The question of where to lodge responsibility for technology policy or for broad initiatives related to U.S. competitiveness is discussed 
in some detail in U.S. Congress, Office of Technology Assessment, Competing Economies: America, Europe, and the Pacijic Rim, 
OTA-ITE-498 (Washington, DC: U.S. Government Printing Office. October 1991), ch. 2. See also John Alic, et al., BeyondSpinoff: Military 
and Commercial Technologies in a Changing World (Boston, MA: Harvard Business School Press, 1992). ch. 12. 

53 President Clinton and Vicehident  Gore included in their program for technology initiatives one to help industry develop nonpolluting 
cars that IUII on domestically produced fuels. "Technology for America's Economic Growth," op. cit., footnote 15. 
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pollution and lesser dependence on foreign oil, 
but might also provide economic benefits that 
defense once bestowed on the economy. In 
addition, some might use technologies and skills 
formerly devoted to defense purposes. As an 
example of one such initiative, new transportation 
systems are consiclered in this report from the 
viewpoint of their potential to replace benefits 
defense formerly provided. This report does not 
address transportation policy broadly; other OTA 
studies have anatyzed many of the relevant 
questions, including the degree of greater energy 
efficiency and reduced dependence on foreign 
sources of oil that various transportation alterna- 
tives might offer, as well as issues such as 
adequate capacity and convenient connections 
between highway, air, rail, and water transport. 

Less polluting or. nonpolluting personal vehi- 
cles look promising as an area of industrial 
growth, a driver of advanced technologies, a 
potential provider of good jobs, and a user of 
technologies and skills no longer needed for Cold 
War purposes. Ame:ricans have historically cho- 
sen the automobile as their means of transport, 
and much in this country (e.g., the interstate 
highway system, cities that sprawl out into 
suburbs) favors its use. Electric vehicles (EVs), 
which depend completely or substantially on 
batteries for propulsion, could have some near- 
term market potential in meeting stiffer air- 
quality standards. C,alifornia has mandated that 2 
percent of vehicles sold in the State by 1998, and 
10 percent by 2008, must have zero emissions, 
and some other States (New York, Massachu- 
setts) are following suit. EVs are at present the 
only cars able to meet that standard. 

Battery EVs will probably fill most of the early 
demand for ultra-cksan cars, and they are emi- 
nently suitable for some niches (e.g., Postal 
Service or other in-town delivery vehicles); 
however the market for them may turn out to be 
limited. Vehicles powered by a combination of 

fuel cells and batteries are currently less advanced 
than battery EVs, but in the long run could be the 
more successful technology if they are more 
easily able to provide the range and quick 
refueling that battery EVs are struggling to 
achieve. Still, fuel cell technology for automo- 
biles is immature and unproved; whether afforda- 
ble cost and reliability can be achieved is not yet 
known. Both battery and fuel cell EVs face 
competition from. other kinds of less polluting 
vehicles, many of which are better developed, are 
continuously improving, and require much less 
new infrastructure. Alternative less polluting 
fuels for vehicles using the time-tested interna- 
tion combusion engine include methanol and 
ethanol, natural gas, and reformulated gasoline. 
Moreover, although battery and fuel cell EVs are 
themselves without emissions and do not cause 
local pollution, the energy source used to generate 
electricity for them may be polluting. 

U.S. Government support for the development 
of nonpolluting cars was already underway in 
early 1993, but in a limited and uncoordinated 
way. The Clean Air Act of 1990 and the stricter 
California standards have provided strong irnpe- 
tus for industry to develop clean cars, and there is 
some very modest support for purchase of non- 
polluting or less polluting vehicles for govern- 
ment fleets. However, the main encouragement 
on the part of government is, first, in the field of 
regulation, and second, in research, development, 
and demonstration (RD&D). DOE and the De- 
partment of Transportation (DOT) both have 
scattered RD&D projects underway. The biggest 
of these is in DOE'S Conservation and Renewable 
Energy program, which had a fiscal year 1993 
budget of $60.8 million for electric and hybrid 
vehicle research, of which more than half ($31.5 
million) was for battery E V S . ~ ~  DOT has a 
$12-million project for cost-shared funding of 
consortia to develop EVs and advanced transit 

54 Fuel cell RBiD got $12 million, and hybrid vehicles, defmed as 
engine, got $16.8 million. 

I those powered by electricity combined with a small internal combustion 
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systems, related equipment, and production proc- 
esses. 

The U.S. Advanced Battery Consortium (USABC), 
formed in 1991 as a collaborative effort between 
DOE and the Big Three American automakers, is 
the largest government-supported R&D project 
for EVs. It is funded at $260 million over its first 
4 years, 1992-96 (there are plans to continue it for 
12 years); of this, each auto company is providing 
$36 to $40 million, the Electric Power Research 
Institute is contributing $1 1 million, and DOE is 
picking up the rest, which amounts to $130 
million or one-half. USABC has set development 
and performance goals for mid- and long-term 
batteries, on a timetable shaped in part by the 
coming requirements of the California emissions 
law. 

So far, defense conversion (i.e., the use of 
defense talents and resources for new civilian 
purposes) has played little part in USABC. It is 
largely a civilian enterprise, with the Big Three 
automakers running the show from the private 
sector side. Sandia is the only weapons lab 
involved, but other DOE labs-Argonne, the 
National Renewable Energy Lab, Lawrence 
Berkeley, and the Idaho National Engineering' 
Lab-are participants. Outside USABC, several 
defense f m s  are using their experience with 
electric propulsion systems in building power 
trains for electric vehicles. Westinghouse Elec- 
tric's electronic systems group, for instance, is 
cooperating with Chrysler in such a program. The 
DOT program for EVs has explicitly tried to enlist 
defense resources in some cases. One of its four 
1992 awards was a $4-million grant to Califor- 
nia's Calstart project, a consortium that aims to 
create a new industry providing transportation 
technologies and systems. It includes in its 
members aerospace companies, utilities, univer- 
sities, small high tech companies, transit agen- 
cies, and representatives of environmental and 
labor interests. 

Key areas in the development of both battery- 
powered EVs and the fuel cell-battery alternative 
overlap with many technologies developed for 

military purposes both by industry and govern- 
ment labs. These include the handling and use of 
new fuels such as hydrogen; the application of 
advanced materials such as ceramics, plastics, 
alloys, and ultra-light composites; the use of 
computers to model manufacturing processes and 
performance and thus improve design; the devel- 
opment of fuel cells, batteries, and ultracapaci- 
tors; and the use of electronic controls and 
sensors. The demands of space flight, stealth, 
undersea operation, strategic defense, and other 
military and aerospace programs have pushed 
forward work on these technologies. 

Most of the government's efforts for EVs have 
so far been directed toward developing and 
showcasing battery EVs in the near future. The 
fuel cell-battery alternative has received less 
attention. The R&D investment needed for a 
concerted, integrated program to overcome the 
formidable technical challenge is substantial, and 
would seem to offer the promise of highly paid 
scientific and engineering jobs over the next few 
years. If the efforts are successful, they might 
eventually support the creation of a new kind of 
auto industry with substantial numbers of produc- 
tion jobs and the advance of many new technolo- 
gies. 

High-speed ground transportation systems 
(HSGT)-in particular magnetically levitated 
trains-are also often proposed as new initiatives, 
but here there may be fewer attractions in the way 
of new technologies, new jobs, and defense 
conversion. These systems may fill the bill for 
many transportation policy objectives, including 
less pollution and less dependence on foreign oil, 
and they have the additional attraction of less 
impact than highways on the use of land. How- 
ever, most analysts agree that maglev or high 
speed rail systems are probably limited to a few 
heavily traveled corridors like the route from San 
Francisco to San Diego, the Eastern seaboard, and 
parts of Texas, at least if the system is not to rely 
on ongoing heavy public subsidy. There may be 
other growth opportunities abroad, but several 
foreign companies, having long experience in the 
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field and historic, generous government subsi- 
dies, are much better positioned to take advantage 
of them than fledgling U.S. companies. 

Whether HSGT could spur the advance of 
highly innovative, broadly applicable technolo- 
gies is questionable. There are no breakthrough 
technologies in high speed steel-wheel-on-rail 
systems, such as Erance's Train a Grande Vitesse 
(TGV) and Japan's Shinkansen; rather they em- 
body incremental advances over rail systems that 
have evolved over nearly 200 years. Even maglev 
trains, long the favorite technology of the future 
for engineering optimists, are not necessarily held 
back by technological problems that the ingenuity 
of the aerospace and defense industries could 
solve so much as the tremendous expense of the 
systems, the difficulty of acquiring rights of way, 
and the tough competition of air and auto travel in 
a big country with widely separated cities and 
relatively low popillation density. Maglev might 
contribute to the advance of some technologies, 
such as strong lightweight composite materials, 
an area in which the defense sector is a leader, but 
overall the effects would probably be helpful 
rather than crucial Still, it is unwise to be too 
dismissive about the technological possibilities. 
The Japanese maglev system uses low- 
temperature superconducting magnets, and work 
for the system has contributed to cryogenic 
technologies with applications in other fields. 
Possibly, high-temperature superconductivity (HTS) 
will get a boost £rorn maglev, though this is by no 
means certain since the magnets are a very small 
part of this large system and may not offer enough 
advantages to offset their development cost and 
technological uncertainties. One DOE weapons 
lab, Los Alarnos, and two multiprogram energy 
labs, Oak Ridge and Argonne, have ongoing 
cost-shared projects with industry on commercial 
applications of high-temperature superconductiv- 
ity. The applicatio~n nearest hition is energy 
storage devices for electric utilities, to help solve 
the problems of peak use. 

The hope for large numbers of manufacturing 
jobs from HSGT initiatives is probably mis- 
placed. Japan is a prenlier producer, consumer, 
and exporter of' passenger train cars, but the 
industry there (fimished cars, freight and passen- 
ger, and parts) employed fewer than 15,000 
people in 1990, of whom about 3,000 were 
employed in bidding 288 cars for the Sh- 
inkansen. Similarly, about 100 train sets (includ- 
ing 200 locomotives and 800 cars) were built over 
a 3-year period for France's TGV with amanufac- 
turing workforce for the rolling stock and parts of 
about 4,000. Most of the jobs involved in building 
a HSGT system are in construction; many of these 
are skilled high-wage jobs, but they are temporary 
and often create boom-and-bust effects in local 
economies. There may be excellent transportation 
policy reasons Sor building HSGT systems in 
parts of the United States, but on the basis of the 
preliminary analysis in this report, they dzs not 
look like a very promising replacement for the 
civil benefits of defense. 

Indeed, there is no one new national initiative 
that fills that bill. For example, in the long run, 
nonpolluting cars might form the basis for a new 
industry that would foster technology advance 
and create large numbers of productive well-paid 
jobs (perhaps only replacing jobs lost in the 
conventional auto industty, but possibly creating 
new ones, if the world market for "green" cars 
expands). However, such a new industry will take 
years to grow. Eventually, a combination of new 
public and private investments can provide bene- 
fits that formerly came from defense, and do it in 
ways more directly rewarding to the civilian 
economy and U.S. competitiveness. Meanwhile, 
measures that help U.S. workers and f i  do 
their jobs more productively and spur local and 
national economic: growth are the best bet for 
defense conversion. 
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T he end of the Cold War and the accompanying cuts in 
defense budgets give the United States an opportunity 
for a broad reexamination of national priorities. Through- 
out the past five decades, the United States has concen- 

trated most of its public research and development (R&D) in 
military security, .with health a distant second. While military 
needs will continue to consume significant R&D resources, the 
largest R&D institutions contributing to national security- 
Department of Energy (DOE) weapons laboratories-are ex- 
pected to face serious budget cuts in nuclear weapons develop- 
ment programs. These cuts could amount to several hundred 
million to over a billion dollars, a number that could be regarded 
as siWcant if, as many have proposed, the money is applied to 
one or two new national technology initiatives. For comparison, 
the National Aeronautics and Space Administration (NASA) 
spends upwards of $800 million annually on aeronautics R&D 
and facilities, and ithe eight-agency High Performance Comput- 
ing and Cornrnun:ications Initiative also receives over $800 
million. NASA pirograms are acknowledged to have made 
sigIuficant contributions to technology, and less directly, to 
competitiveness; HPCCI, which is still in progress, is expected 
to improve high performance computing technologies. 

The potential savings from the DOE labs' nuclear weapons 
development and other defense program budgets are, however, 
small compared with many people's expectations and with the 
Federal budget deficit. Many who talk about redeployment of 
defense R&D fund:s speak of the $25 billion spent on federally 
owned or funded laboratories. Only about half, however, goes to 
defense; while a significant chunk of this may eventually be 
available for deficit reduction or other missions, the amount 
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available from curtailing nuclear weapons re- 
search, development, testing, and evaluation 
(RDT&E) at DOE labs is a much smaller slice- 
only about 8 percent of the $25 billion. Moreover, 
the savings are unlikely to be realized all at once; 
it may take 2 or more years for the full extent of 
savings to be made available. 

Money not spent on nuclear weapons RDT&E 
could go toward a number of other purposes. One 
obvious candidate is deficit reduction. In the long 
run, smaller deficits could contribute signifi- 
cantly to the health and growth prospects of the 
American economy, and a realistic plan for deficit 
reduction will probably be a priority for both 
Congress and the Administration over the next 
few years. 

However, deficit reduction is not the only 
claim on resources "saved" at DOE weapons 
labs. There is a broad array of social programs and 
federal outlays that might wish to make a claim on 
the money. Some possibilities could include 
health care, environmental investments, infra- 
structure, and increased assistance to the strug- 
gling new democracies of Eastern Europe. The 
list of worthy causes is long, but it would be 
incomplete without some consideration of shift- 
ing the money to other types and performers of 
R&D, including universities, private research 
laboratories, and nondefense government labs. 

Research and development is an important part 
of the foundation on which competitiveness is 
built,' and while it has always been considered 
healthy in the United States, there are some 
ominous signs. Total U.S. R&D spending, while 
far higher than R&D spending in any other nation, 
is a smaller percentage of our gross domestic 
product (GDP) than in Japan and Germany, the 
best of the international competition. Japan 
spends 3.1 percent of its GDP on R&D, and 
Germany spends 2.8 percent. U.S. R&D funding 

tilts much more heavily toward defense than in 
most other developed nations. Military R&D 
spending was 24 percent of American R&D 
spending in 1990, less than 1 percent of Japan's 
and about 5 percent of Germany's. 

Analysts can muster logical arguments sup- 
porting the proposition that absolute spending is 
more important than percentage of GDP, and vice 
versa; lacking a definitive test, the question will 
remain unsettled. However, the fact that R&D- 
both civilian and military-is shrinking as a 
proportion of U.S. GDP, is reason for concern. 
This is particularly so in light of other indicators 
that show American companies still struggling to 
compete with their best foreign counterparts in a 
variety of fields, including high-tech industries. 

In the past, R&D has been considered one of 
the strengths of the United States. Other factors- 
such as access to patient capital, well-educated 
and trained workers, and institutions to help 
diffuse new technology-are much more at the 
heart of the Nation's competitiveness problems. 
However, this is not an argument against ensuring 
that R&D remains healthy. Both public and 
private R&D are under strain. Private R&D is 
difficult to fund in times of shrinking or nonexist- 
ent profits and heavy competition. The recession 
increased the burden on R&D managers to jusbfy 
projects, and unless the recovery and subsequent 
growth greatly exceed all expectation, private 
R&D funds may remain scarce, 

The pressures on publicly funded R&D are also 
heavy. Financing the Nation's 1991 debt of more 
than $4.4 trillion consumes a growing share of 
Federal revenue, and the consequent pressure to 
cut all optional spending is increasing. Continued 
funding for defense-related activities will demand 
exacting justification. 

More specifically, nuclear weapons develop- 
ment in the post-Cold War era will not be 

1 Many other things affect competitiveness as well. For a thorough analysis of America's manufacturing competitiveness, see U.S. 
Congress, Oflice of Technology Assessment, Making Things Better: Competing in Manufacturing, OM-ITJ3-443 (Washington, DC: U.S. 
Government Printing Office, February 1990), passim; and U.S. Congress, Office of Technology Assessment, Competing Economies: America, 
Europe, and the Pacific Rim, OTA-ITE-498 (Washington, DC: U.S. Government Printing Office, November 1991), passim. 
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supported at the levels of the recent past. Al- 
though budgets of the DOE weapons laboratories 
had hardly shrunk by 1993, it was highly likely 
that they would in the near future. To many, that 
is appropriate; the people and facilities at DOE 
weapons labs, they argue, have little adaptability 
to the needs of commercially-oriented R&D and 
the DOE bureaucracy makes the technologies of 
the laboratories dillficult to access anyway. The 
advisory board of the Secretary of Energy recom- 
mended that the weapons labs adopt no new 
missions, and that their funding be cut to the point 
where they can adequately fulfii their nuclear 
weapons missions? 

A contrary a r p i e n t  is that now is not the time 
to cut billions from national R&D budgets, unless 
it is impossible to use the formerly military 
resources in ways that will contribute more 
directly to civilian technologies. There have been 
several attempts to inake the Federal laboratories 
more accessible to U.S. industry, and to give them 
missions that contribute more directly to the 
overall economy, but generally the results have 
been seen as disappointing. A few laboratories in 
the Federal system h~ave developed good working 
relationships with companies, but DOE'S largest 
labs (the nine multiprogram labs, and more 
particularly the three weapons labs) did not 
develop technology aansfer activities to the point 
where their contributions to economic goals were 
clear. That may be changing. Industry interest in 
forming cooperative R&D partnerships with Fed- 
eral labs, and particularly with DOE multipro- 
gram laboratories, has been unexpectedly strong 
since the beginning of the National Technology 
Initiative in February 1992. While there is still no 
real consensus, increasing numbers of people 
from the private sector are coming to view the 
national laboratories as sources for development 
of advanced technolc~gy. 

Despite the we:apons labs' greater accessibility 
to industry and interest in technology transfer, 
working out cooperative R&D agreements (CRA- 
DAs) with them. has been anything but easy. 
Unless better ways can be found to make the 
abilities of the labs serve potential codevelopers 
of civilian technologies, interest in finding new 
ways to use the weapons labs will wane. The 
immediate task, unless the labs are simply cut to 
the size needed for post-Cold War nuclear de- 
fense, is to mahe the CSZADA process easier, 
faster, and more transparent. 

In the longer term, there are other considera- 
tions. First among them is the idea that the 
dividend from a shrinking nuclear weapons de- 
velopment mission could be reallocated to other 
R&D performers,. With some justification, re- 
searchers at universities, private research labs, 
and civilian-oriented government R&D labs feel 
as though they have been increasingly short of 
funds while defense labs and defense companies 
have had generous budgets. Many of them see the 
shrinking of the weapons labs as their chance to 
capture a larger share of Federally funded R&D. 

Another idea is that, rather than trying to settle 
how to redeploy K&D funding first, the Nation 
ought to set new R&D priorities, and allocate the 
funding based on the abilities and cost structures 
of all the different performers, public or private. 
There are already a few Federal R&D initiatives, 
such as the High Performance Computing and 
Communications Program, aimed at dual-use 
goals, that coordinate public and private technol- 
ogy development efforts. One notion is that more 
such initiatives could be adopted, to develop new 
technologies that are somewhat broadly defined. 
Finding ideas for new national initiatives is easy; 
for example, environmental and transportation 
initiatives generally rank high. 

2 Secretary of Energy Advisory Board Task Force on the Department of Energy National Laboratories, "A Report to the Secretary on the 
Department of Energy National Laboratories," July 1992, mimeo, p. 10. The nuclear weapons missions of the labs include verification, 
non-proliferation, and arms control technologies; restructuring of the weapons production complex; i d  environmental restoration and waste 
management. 
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Some analysts have suggested that government 
play a larger role in cooperative development of 
high-risk, high-payoff commercial technologies; 
the defense labs have considerable expertise in 
some, though not all, of these fields. DOE 
weapons labs are big and full of talent, but their 
abilities are not suited to all problems, nor is the 
mandate of their parent agency. Several of the 
new national initiatives suggested would fit easily 
within the purview of DOE; others would not. 
More importantly, conflicts or overlaps with the 
work of other R&D institutions will come up. 

For example, many in universities and private 
companies fear that their potential contributions 
might not be weighted as heavily as those of the 
national labs in contributing to new R&D initia- 
tives. These analysts often advocate some sort of 
competition, adjusting for necessary differences 
between public and private institutions (e.g., the 
need to build in a margin for profit), to decide how 
to allocate responsibilities and funding among the 
various R&D performers in pursuing new na- 
tional missions. 

Another set of ideas aims more directly at 
coordination among existing institutions--either 
creating a civilian technology agency to coordi- 
nate Federal technology development efforts, or 
increasing the scope and responsibilities of exist- 
ing agencies, like the National Institute of Stand- 
ards and Technology (NIST) of the Department of 
Commerce and the Advanced Research Projects 
Agency (ARPA; until recently the Defense Ad- 
vanced Research Projects Agency), that have 
done a good job of supporting commercially 
relevant R&D. Finally, some have suggested 
creating new institutions with cultures and pur- 
poses more compatible with those of civilian 
industry, perhaps modeled on institutions in 
foreign countries. A leading candidate for a model 

institution that uses public and private money to 
contribute to civilian technology development is 
the Fraunhofer Gesellschaft of Germany. 

A summary of policy options is in Box 2-A. 

OPTIONS TO REDUCE THE SIZE OF 
DOE WEAPONS LABS 

The burgeoning enthusiasm for CRADAs does 
not obscure the conviction of many analysts- 
including many potential CRADA partners-that 
the weapons complex is too large for the post- 
Cold War era, and that budget cuts are necessary 
and appropriate. This argument has been fueled 
by the difficulties and delays involved in negoti- 
ating and initiating CRADAs with the DOE 
GOCO (government-owned, contractor-operated) 
labs, especially early in the process. Frustrations 
have not yet overwhelmed interest in joint re- 
search, and in fact, the CRADA process has 
become more predictable. However, DP labs 
(Defense Programs), many argue, are still too big 
to fit their remaining missions. In 1993, combined 
funding for the three weapons labs was $3.4 
billion. 

The report of the S e c r e t .  of Energy Advisory 
Board (SEAB) summed up the argument for 
cutting the weapons complex in a paragraph, 
saying the most appropriate strategy is to scale the 
labs appropriately to meet the Nation's dimin- 
ished nuclear defense needs.3 The SEAB went on 
to say that DOE should devise a plan to rational- 
ize the labs, taking care to maintain their excel- 
lence during the adjustment. 

A common assumption among those who 
espouse the view that the labs should be smaller 
is that reduced nuclear weapons missions will 
result in large savings. This is almost assuredly 
true, but the size of the dividend may disappoint 
those who envision billions of dollars in savings. 

3 Ibid., p. 10. The report is not entirely consistent on the topic of the defense laboratories, it should be noted; on page 8, the report 
recommends that DOE designate several labs, ". . . for example, Sandia and Oak Ridge National Laboratories . . . to become technology 
partnership 'centers of excellence,' " There is some inconsistency in recommending that the Department consider Sandia as a candidate for 
a center of excellence in technology partnership, and recommending that it maintain its devotion to nuclear weapons missions, and be sized 
accordingly. 
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Box 2-A--Summary List of Policy Options 
I. Cut the DOE weapons laboratories' budgets to fit the scope of scaled-back nuclear weapons functions. 

2. Establish a Laboratory Rationalization Commission to review thoroughly laboratories' funding and 
missions. 

3. Shorten the process of cooperative research and development agreemnt (CRADA) initiation. 
a. Direct that the Defense Programs proposal screening process be shortened or dropped. 
b. Shorton the times allotted for the approval of joint work statements arld CRADAs; make the approval 

a shorter, one-step process; eliminate the extra3O-day approval procass for CRADAs that follow the 
DOE model. 

c. Make the period for approval of joint work statements continuous, from the time the lab submits a JWS 
to the field office to approval. 

d. Provide DOE headquarters with an exemption from the Freedom of lnfc~rnation Act covering proposals 
for coc~perative R&D. 

e. Provide DOE headquarters with an exemption from FOlA covering proposals for CRADAS. 

4. Reallocate authority for CRADA signoff. 
a. Give lab directors greater discretion in allocating budgets to technolagy transfer. 
b. Give g~wernment-owned, contractor-operated (GOCO) lab directors full legal authority to negotiate, 

sign, execute, and fund CRADAs. 
c. Give lab directors the authority to complete the process for CRADAs up to a certain limit, e.g., half a 

million or a million dollars. 
d. Give lab directors authority to execute CRADAs unless the parent agency objects within 30 days, the 

same berms as for many GOGO laboratories. 

5. Allocate a certain percentage of DOE labs' R&D budgets to technology transfer or todirect DOE todo so. 

6. Direct DOE and lab staff to establish stronger incentives for technology transfer. 
a. Encourage DOE to develop stronger incentives for technology transfer. 
b. Establish agovernmentwide set of awards for effective technology transfer from Federal laboratories. 
c. Earmark money for activities that support proposal development at the labs. 
d. Encourtsge DOE to allocate sufficient funds for proposal development; direct DOE to build in the 

budgets and authority necessary for proposal development in its yearly planning process with the 
laboratories. 

7. Reassess cjefinitions of national interest within the technology transfer process. 
a. Establish a U.S. Preference Review Board, and to make determinations on companies' contributions 

to the U.S. economy asacondition for CRADAapproval, and to screen participation in many federally 
funded programs by American affiliates of foreign companies. 

b. Establish guidance on disposition of intellectual property among companies, labs, and DOE. 
c. Encourage and guide the labs to harmonize intellectual property provisions. 

8. Measuring the value of cooperative R&D 
a. Direct th~e Secretary of Energy to develop an evaluation procedure for cooperative R&D. 
b. Direct OSTP to develop a generic evaluation procedure for all cost-shared R&D that involves 

governrr~ent and private funds. 
SOURCE: Office of Tedtnology Assessment, 1993. 
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The end of the Cold War indeed means, almost 
assuredly, cuts in nuclear weapons RD&T, but it 
has also expanded nuclear weapons decommis- 
sioning and dismantling functions. It is increas- 
ingly clear that the weapons complex, along with 
the rest of the DOE labs, has a burgeoning 
responsibility for environmental restoration and 
waste management, much of which is associated 
with past nuclear weapons activities. While the 
three nuclear weapons labs' budgets are still close 
to their peaks (in constant dollars) of the past two 
decades, spending priorities within Defense Pro- 
grams and related nuclear weapons offices have 
shifted in accord with the reduced emphasis on 
weapons development and increased needs for 
other nuclear-weapons-related functions. 

Policy Option 1: Cut the laboratories' budgets 
to fit the scope of scaled-back nuclear 
weapons functions. 
This option probably is not much different than 

the exercise currently ongoing within DOE, the 
Administration, the Office of Management and 
Budget (OMB), and Congress. It probably means 
more than simply following routine budget proce- 
dures in an agency whose missions are shifting. 
There may be pressure within DOE or the labs to 
keep the institutions at or close to their current 
size, since most organizations resist downsizing 
if they can. There may be some pressure to expand 
other weapons-related missions to take up the 
slack left by reducing nuclear weapons RD&T, 
rather than doing a thorough review and overhaul 
of existing programs. 

A point to consider in scaling back is that all 
three weapons labs also have nondefense mis- 
sions as well. Altogether, the weapons labs spend 
nearly $570 million on energy programs in fiscal 
year 1991. The continuation and health of energy 
research at the weapons labs should be considered 
in the process of scaling them back. 

Policy Option 2: Establish a Laboratory 
Rationalization Commission to review 
thoroughly laboratories' funding and 
missions. 

Should Congress cut the labs' budgets, it might 
also wish to establish a Laboratory Rationaliza- 
tion Commission, composed of experts from 
Department of Defense (DoD), DOE, the private 
sector, and other institutions as appropriate, to 
recommend how to manage the cuts and reorgan- 
ize the remaining work. The outcome of such a 
reorganization might even mean no budget cuts at 
all, if, for example, the Commission finds that 
there are legitimate reasons to expand funding for 
missions whose importance is growing. The 
Commission, if it is to exercise the "care and 
forethought" the SEAB recommended, would be 
of little help in 1993 when the fiscal year 1994 
budget is under consideration, but its findings 
could be valuable the following year. This, in 
turn, is an argument for deep cuts and 
major reorganizations for 1 more year, which 
might be time well spent. While significant 
changes in the labs' funding and organizations 
might be desirable, they will inevit3bly cause 
disorder and chaos; if steps are not taken to 
keep the disorder to a minimum we could well 
lose the ability to establish an effective pro- 
gram of technology transfer (particularly CRA- 
DAs) for many years to come. 

OPTIONS TO IMPROVE TECHNOLOGY 
TRANSFER FROM THE DOE 
WEAPONS LABS 

Another approach (not necessarily incompati- 
ble with reduced funding for the weapons labs) is 
to find ways to make the talents and resources of 
the labs available to private f m s  and universities 
as part of an effort to improve technology 
development and diffusion nationwide. Con- 
gress's several efforts since 1980 to improve 
technology transfer from Federal labs aimed in 
this direction (see ch. 4). A notable expansion of 
the labs' authority to conduct technology transfer 
was the ability to enter into CRADAs with private 
institutions (mainly businesses and universities). 
Government-owned, government-operated (GOGO) 
labs gained this authority in 1986, and GOCOs in 
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1989.4 Unlike many other forms of technology 
transfer, CRADAs not only permit but require 
extensive face-to-face contact between research- 
ers. This contact is, almost always necessary for 
effective technology transfer. 

Past efforts to make lab resources more gener- 
ally available have had disappointing results, 
particularly when it comes to DOE weapons labs. 
The CRADA process in particular was slow 
getting off the ground at the agency and its 
GOCOS.~ In well-publicized cases, some of 
DOE's initial model CRADAs took many months 
to over a year to put in place; and even with 
models in place, many industry representatives 
complain that individual CRADAs using those 
models take well over 8 months to negotiate, 
starting with the submission of a pr~posa l .~  Many 
in industry compare: DOE's delays and bureauc- 
racy to the relative swiftness and simplicity of the 
CRADA procedure at NIST, where lab directors 
have broad authority to initiate and authorize 
cooperative R&D, imd the process can take as 
little as a few weeks., starting with the submission 
of a proposal. 

Delays have happened at many points in the 
DOE system, not all of which result in frustration. 
One step that appropriately consumes a fair 
amount of time (at any lab, not just DOE's) is the 
first, when lab and outside researchers discuss 
their respective resesuch and explore areas where 

they might cooperate. Vie culmination of this 
phase is the construction of a research proposal. 
In the case of a Defense Programs CRADA, the 
labs and their outside partners submit research 
proposals when DOE initiates a call for proposals. 
The proposals then go through two review-and- 
ranking sieves, and the winnowed list of fundable 
proposals is sent to the responsible official in 
DOE Defense Programs for authorization to 
proceed with CRADAs. This authorization sig- 
nals that DOE is willing to fund the proposal once 
a CRADA is in place; negotiation of the actual 
agreement can then begin. This step still takes 
several months. The agency aims for a 4-month 
turnaround from proposal submission to CRADA 
signing, but so far the process has taken longer 
than that in every call for proposals. Delays can 
also occur in the lab. At times individual research- 
ers report that they cannot get their superiors' 
approval to spend the time they need to develop 
proposals. Moreover, negotiation of the CRADA 
agreement, once the proposal is approved, still 
takes months. These negotiations involve the lab 
and the DOE field office. 1lOE headquarters has 
also taken extra time to approve funding for 
CRADAs? Finally, company legal counsels have 
also been named as sources of delays in CRADA 
negotiation. The CRADA process is reportedly 
working much more smoothly as of early 1993, 
although less than half the CRADA proposals 

Other mechanisms for ttxhnology transfer include technology licensing, work for others (WFO), pe r so~e l  exchanges, publications, user 
facilities, consulting arrangements, university interactions, and cooperative arrangements (besides CRADAs). 

Some dispute this. DOE representatives point out that, considering the agency's total unfamihity with the CRADA process when it was 
given the authority to enter them at the end of 1989, it had a fairly good process up and running as of early 1993 (some maintain that the process 
was working well in mid-1992). This, they say, is a fast learning curve. It is true that the agency deserves cred~t for ironing out many of the 
more serious bugs in the CTL4DA process since the passage of the National Competitiveness Technology Transfer Act of 1989, and that the 
process is working much more expeditiously now than it was in early 1992. However, outside DOE, few would describe the agency's learning 
process as fast. 

6 Development of the prol~osd itself can take months. Some lab researchers complain that their time accounting system makes it =cult 
for them to spend the needed time talking to industry contacts about their research programs and joint interests, but even if it were easy, the 
process of learning aboutmu~rdresearchinterests and devising a proposal for joint development would be amany-month process. What rankles 
industry and lab representatikes is not so much the time taken to develop the proposal as the time it takes to gel a research proposal through 
the CRADA system. 

In the June 1992 call for l~roposals, accordmg to one lab official, DOE headquarters got the winnowed list of proposals from the reviewers 
by the beginning of September, and didn't announce which proposals could be funded until the end of (October None of the proposals approved 
in Octobercouldhave beenfulided before the beginning of fiscal year 1993. The June 1992 call was the most expeditious ever at DOE, however, 
and it might not have caused a stir had there not been far more lengthy delays before mid-1992. 
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submitted in June 1992 were executed by the 1989, while other government labs (all GOGOs) 
beginning of March 1993. have had the authority to do so since 1986, and 

This is longer than the 6 months that NASA therefore have more experience making the proc- 
officials report that it takes to sign a Space Act ess work. 
Agreement, or that MST takes to evaluate, select Finally, technology transfer is notoriously 
and fund proposals under the Advanced Technol- difficult, even within large organizations. Com- 
ogy Program, but DOE has less experience with pany representatives often make the point that it 
the process than NIST or NASA. Moreover, once takesreal work to transfer know-how and technol- 
MST's ATP awards are made, work can begin; ogy between groups within the company. Trans- 
NIST labs take no part in R&D, and no CRADA fers from outside organizations are, ceteris pari- 
is necessary. Even so, DOE's CRADAs are bus, even harder. DOE's task in devising a 
probably more comparable to NIST's ATP pro- process to make labs accessible to outsiders is 
gram than to NIST's CRADAs, for several therefore extremely challenging. In addition, 
reasons. For one thing, NIST labs are GOGOs, however, there are pressures to do more than just 
which reduces the perceived need for agency develop a CRADA process. Because of the 
oversight. More important, however, is the size of multibillion-dollar size of the agency's R&D 
the programs. NIST is far smaller than any one of establishment, it also makes some sense to design 
the DOE weapons labs, and while it has many a strategic approach to lablindustryluniversity 
CRADAs (13 1 were active in January 1992) they partnerships that concentrates resources on criti- 
are smaller than DOE's. The average MST cal problems and minimizes overlaps. Tens or 
CRADA is valued at $200,000, compared with hundreds of millions of dollars spent on technol- 
over $800,000 for DOE CRADAs. ATP, on the ogy development could, according to one school 
other hand, has $68 million in fiscal year 1993, of thought, accomplish more for the welfare of the 
and was under consideration for a supplemental Nation if some of it were spent on critical 
appropriation of $103 million as of Apnl 1993; technologies than if it were simply allocated on a 
the Administration plans for ATP to grow to $750 first-come, first-served basis. A strategic ap- 
million by 1996. In size and importance, ATP is proach calls for much heavier headquarters in- 
far more like the DOE CRADA program than volvement than would be needed simply to design 
NIST's CRADAs. an acceptable model CRADA and oversee the 

Launch delays are understandable, to some process. DOE is trying to do both. 
extent. Because DOE labs are GOCOs, many in There is no simple answer to speeding up and 
Congress and the Executive branch consider lab simplifying the process. There is very little 
directors and researchers to be less concerned consensus on what makes the CRADA process 
with the public mission of the labs than the cumbersome or how to fix it. Lab staff and many 
government employees who staff GOGOs. This industry sources would like to see lab directors 
may just@ heavier headquarters involvement in given more authority to initiate CRADAs; they 
the CRADA process, and headquarters involve- believe, probably correctly, that this would speed 
ment itself accounts for a significant share of the up the process, particularly if the labs also had the 
delay in signing a CRADA with a DOE defense power to allocate designated CRADA funds as 
lab. Another consideration is that DOE multipro- well. As it is, DOE headquarters is now closely 
gram labs' ability to do CRADAs only began in involved in the approval process for work state- 

8 One caveat pertains. CRADAs can be funded from so-called program money, or money the labs spend on their own missions according 
to the workplan they negotiate withDOE. In order to use program money, however, the proposed cooperative workmust fit almost completely 
with an ongoing project, requiring little or no change. 
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ments, and controls all the money for CRADAS.~ 
The view from headquarters and observers of 
various affiliations is that directors of these 
GOCO labs, especially during times of uncertain 
budgets and changing missions, might be some- 
what too willing to compromise the national 
interest in order to find industry partners, so as to 
prove to the agency and Congress that they should 
not be cut back too far. Others hold that there are 
problems within the labs-that some researchers, 
interested in seeing their work used broadly, are 
enthusiastic and entrepreneurial about technology 
transfer, while others see it as a sideshow. The 
cooperation of this latter group-often referred to 
as middle managers-is essential in designing 
joint work. Lab culture, especially in the defense 
areas that have been "behind the fence" for 
decades, is sometimes raised as an impediment. 

Congress comes in for a share of the blame too. 
Congressional oversight covering details of lab 
operations is seen as responsible in part for some 
of DOE headquarters' zealous management of lab 
operations, including CRADAS.~ Along the same 
track, some believe that if lab directors are given 
greater authority to initiate cooperative R&D, fear 
of Congressional investigations could prompt 
labs or headquarters to micromanage the process. 
Finally, the division of authority over DOE 
authorizations (energy and natural resources com- 
mittees authorize energy programs, and armed 
services committees are responsible for defense 
programs) complicates legislative guidance on 
funding and managing technology transfer. 

The lack of broad agreement on the source of 
the problems with DOE CRADAs makes it 
difficult to specify solutions with any confidence. 
Consequently, the policy options identified here 
should be regarded as experiments, which also 
means that results ought to be monitored. It does 
not mean that any experiments should be under- 
taken tentatively, or that the monitoring function 

should devolve to micromanagement. If Congress 
chooses to implement any of the options sug- 
gested below, it should recognize that positive 
outcomes will be hard to come by if the subse- 
quent oversight of the DOE CRADA process, by 
Congress or by designated monitors, interferes 
with the implementation. 

Policy Option 3: Shorten the process of CRADA 
initiation. 
This option is an umbrella for a number of 

possible actions. 'I'he National Competitiveness 
Technology Transfer Act of 1989 specifically 
directs the parent agency of GOCOs to sign off on 
both the joint work staternent of a CRADA and 
the legal agreement that is the CRADA itself, 
requiring a two-step approval that does not 
pertain at the parent agencies of GOGOs. 

DOE has delegated to its field offices the 
authority to sign off on Joint Work Statements 
(JWSs), which lay out what the proposed R&D 
entails and the roles of the lab and the outside 
partner, and the CKADA, or the legal agreement 
required before work can begin. The field office 
has 90 days to approve the JWS, and 30 days to 
approve the CRAIIA. Whether or not the clock 
ticks continuously following the lab's submission 
of a JWS or CRAI>A to the field office, or only 
begins after the details are worked out, is a matter 
of dispute; the labs maintain that the clock should 
tick constantly and the field offices take the other 
view. In practice, some labs submit JWSs and 
CRADAs simultaneously. 'I'he time allotted for 
field office review of these is also a matter of 
dispute; the field offices maintain that they have 
120 days in such cases, while the labs feel that 
time should be saved by submitting the two 
documents simultaneously. 

However, many potential CRADAs have an- 
other hurdle to clear, even before the submission 
of a joint work statement tc, the DOE field office. 
This first hurdle is at DOE headquarters, and all 

9 Much of the congressional interest in the labs over the past decade has been in lab management issues, defied much more broadly than 
simply management of the technology transfer process. This study does not go into lab management questions, beyond this examination of the 
CRADA process. 
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CRADAs funded by Defense Programs (which 
has far more money to spend on CRADAs than 
any other DOE program) must pass it. Several 
times a year, DP issues a call for proposals. The 
labs, together with their potential outside part- 
ners, submit CRADA proposals to DP,1° and DP 
reviews these proposals in two steps, operating in 
parallel.ll This review process has the under- 
standable objective of minimizing overlap and 
assuring complementarity to the extent possible 
between individual CRADAs. DP aims to keep 
this process to no more than 6 months, with the 
eventual goal of reducing it to 4. Once this 
process is finished, the field offices, labs, and 
outside partners are notified which projects DP is 
prepared to fund, and the work on the JWS can 
begin. 

In short, if all steps take the time they are 
allocated and no more, the upshot is that initiating 
a CRADA may take 8 months.12 For the past 
couple of years (1990-92), the process has taken 
longer on average; as of early 1993 it's probably 
still close to 8 months. The CRADA-processing 
time has shrunk as everyone becomes more 
familiar with the exercise. In addition, it may be 
possible for the lablfield office process of approv- 
ing JWSs and CRADAs to be compressed to less 
than 120 days, at least for CRADAs whose 
language is the same as or very similar to the 
agency model CRADA. 

Many actions could shorten the process. Con- 
gress could direct that the DP proposal screening 
process be shortened or dropped. Congress might 

consider shortening the times allotted for the 
two-step approval process of JWSs and CRA- 
DAs, making the approval a shorter, one-step 
process, or eliminating the extra 30-day approval 
process for CRADAs that follow the DOE model.13 
Congress could also consider stipulating that the 
period for approval of joint work statements is to 
be continuous, from the time the lab submits a 
JWS to the field office to approval. 

Another issue that came up in the evaluation of 
proposals submitted in the November 1992 call is 
protection of the proprietary information con- 
tained in the proposal itself. In describing pro- 
posed research projects, companies often include 
information in proposals that they would not wish 
to fall into the hands of competitors. The labs are 
protected from Freedom of Information Act 
(FOIA) requests to see proposals, but DOE 
headquarters is not.14 Fearing that competitors 
could access proprietary information in the pro- 
posals, the labs refused in February 1993 to send 
DOE headquarters proposals to review after the 
Technology Area Coordinating Teams (TACTs) 
and Laboratory Technology Transfer Coordina- 
tion Board (LCB) had fdshed their two-step 
screening of proposals to DP. The same worry 
arose in 1992, but it was resolved when DOE 
headquarters promised the labs that each DP 
proposal would be screened by only a few people 
at headquarters. 

Since 1992, however, concerns within DOE 
and in Congress prompted DOE to widen the 
headquarters proposal review process to include 

lo These proposals require no small amount of work to put together, they are not sketches. They rquire a work plan, estimates of costs and 
benefits to the government and to industry, and commercialization plans. 

11 This process is described in ch. 4. 

12 This assumes that the DP review process takes no more or less than 4 months, and that the field office takes 120 days to approve the TWS 
and the CRADA, with the clock ticking. Currently, however, field offices are spending considerably less than the 120 days they are allotted 
to approve JWSs and CRADAs. The average in early 1993 is probably less than 4 weeks for both documents. 

l3 One bill currently before the Senate, "Department of Energy National Competitiveness Technology Pamership Act of 1993," would 
reduce to 30 days the time allocated to headquarters to approve, request modifications to, or disapprove a CRADA. If modifications are required, 
the agency is required to approve or disapprove resubmissions within 15 days. The Act does preserve the agency's mandate to approve both 
the JWS and the CRADA. 

14Personal communication with Roger Lewis, Director, Office of Technology Utilization, and Warren Chemock, Deputy Science and 
Technology Advisor, Defense Programs, DOE, February 12, 1993. 
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other divisions of DOE (e.g., Conservation and 
Renewable Energy, Energy Research), which 
manage the other 6 multiprogram labs. With the 
expanded review process, lab staff feared that 
there would be too much access to proprietary 
information contained in proposals. The situation 
was resolved, but only after a substantial delay 
while the labs, in consultation with the industry 
partners, removed or marked passages in propos- 
als that contained proprietary information. LCB7s 
prioritized list of proposals was due at DOE 
headquarters by March 18, but because of the 
FOIA problems, were submitted on May 6, 
1992.15 DOE headquarters staff object to review- 
ing proposals at the labs, because it means a great 
deal of travel and extra time; labs dislike sending 
proposals to Washington, where they could be 
subject to FOIA requests. This is not an idle fear; 
NIST officials report that their FOIA exemption 
for Advanced Technology Program (ATP) pro- 
posals is necessary to fend off requests, many of 
them by foreign corporations. To expedite and 
protect the review process, Congress could pro- 
vide DOE headquarters with an exemption from 
FOIA covering proposals for cooperative R&D. 

Policy Option 4: Reallocate authority for 
CRADA signoff. 
This option, like the first, could be enacted in 

several ways. Currently, the National Competi- 
tiveness and Technology Transfer Act (NCTTA) 
requires lab directors and staff to have DOE 
approvals of both the JWS and the CRADA. 
Many suggest that if lab directors had the 
authority to approve CRADAs, the process could 
be considerably shortened. A recent report of the 
Council on Competitiveness included two vari- 

ants of this option; one suggested that lab 
directors be given greater discretion in allocating 
budgets to technology transfer, and another stated 
that Congress and executive agencies ought to 
give GOCO lab directors "full legal authority to 
negotiate, sign, execute, and fund" CRADAs.16 
Another way to configure this option is for 
Congress to give the lab (Xirectors the authority to 
complete the process for CRADAs of a certain 
size (up to, say, half a million or a million 
dollars).l7 Or they might. be authorized to execute 
CRADAs on the same tenns as do many of the 
GOGO laboratoriles, including NIST7s; the lab 
director negotiates CRAIIAs, which take effect 
within 30 days unless the parent agency objects. 
For example, Albert Narath, the President of 
Sandia National Laborat.ories, suggests: 

About eight percent of the government agency's 
operating budget trhould be set aside for technol- 
ogy transfer initiatives. These shohld be market- 
driven, cost-shared programs that are national in 
scope. The national labs should compete for these 
funds to provide the best technology solution . . . 
[In addition, alpproximately eight percent of each 
Lab's base program funds should be made 
available to encourage Lablindustry partnerships 
to address significant technological challenges 
faced by industry. These efforts should be man- 
aged at the Labs.18 

Narath, in the sane document, supports DOE'S 
role in approving CRADAs (while making a case 
for greatly streamlining the process), but other lab 
directors have argued for their being given the full 
authority to approve at least some CRADAs. In 
combination, these variants add up to the option 
of giving lab directors the authority to initiate 

l5 Personal communication with Charles Fowler, Technology Transfer Specialist, Defense Programs, and Jatnc:s van Fleet, Acting Director, 
Technology Transfer Division, Defense Programs, DOE, May 7, 1996. 

l6  Council on Competitiveness, Industry as a Customer of the Federal Laboratories (Washington, DC: Council on Competitiveness), 
September 1992, p. 1. 

17 The average Federal contribution to a CRADA, as of the end of calendar year 1992, was just over $860,01X). 

18 Statement of Albert Narath, President of Sandia National Laboratories, U.S. House of Representatives, C:ommittee on Small Business, 
Subcommittee on Regulation, Business Opportunities, and Faergy, Dec. 4, 1992, "Reducing the Cycle Time in Lab/Industry Partnerships," 
p. 3. 
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some CRADAs, while retaining agency oversight rated into different subcommittees in both houses. 
and approval of others. Coordination between the authorizing cornmit- 

Any of these permutations would require a tees and appropriations subcommittees may be 
change in NCTI'A. The act states clearly that the necessary to assure that any overall spending 
parent agency of any GOCO must review and target for technology transfer or CRADAs is 
approve each joint work statement and CRADA.'~ feasible. 

Policy Option 5: Allocate a percentage of DOE Policy Option 6: Direct DOE and lab staff to 
labs R&D budgets to technology transfer. establish stronger incentives for technology 
Yet another option, alluded to briefly above, is transfer. 

to allocate a certain percentage of DOE labs' In their annual planning process, DOE and the 
R&D budgets (or to direct the agency to do so) to multiprogram labs establish projects for the labs. 
technology transfer. In their February 1993 state- After these plans are agreed to, some lab research- 
merit of techno log^ policy, President Bfl Clinton ers report that it is difficult to devote more than a 
and Vice-President Albert Gore stated that all few days of project time (possibly a couple of 
DOE, NASA, and DoD labs that can n~ake a weeks) to working out a plan of joint work with 
productive contribution to the civilian economy an outside partner. Lab researchers must account 
will be reviewed, with the aim of devoting 10 to for their tirne on a saict basis, and their ability to 
20 percent of their budgets to cooperative R&D." charge to ongoing projects the time they spend 
Similar proposals have come from several other with industry or university researchers planning 
quarters as well.21 The Council on Competitive- joint RgrD is quite limited. ms conshaint, 
ness suggests, as do many others, that 10 percent with the enthusiasm for 
of the budget of labs be assigned to joint technology transfer on the part of some middle 

technO1Om programs with im- managers at the labs, can slow or even abort 
mediately, with a target of 20 percent (or possibly CRADAs. Both lab staff and DOE 
more) in a few years' This prove somewhat headquarters staff acknowledge that, partly be- 
tricky, since DOE'S authorizations are handled by cause of the prestige attached to weapons work 
two committees in the Senate and four in the 

over the past decade, and partly because DP 
House of Representatives (see ch. 4). Appropria- 

budgets were quite generous throughout the 
tions are somewhat simpler, with defense appro- 
priations and all other appropriations being sepa- 1980s and into the 1990s, many DP researchers 

19 103 Stat. 1363,PublicLaw 101-189, "NationalDefenseAuthorizationActforFiscalYears 1990and 1991," Se~.3133(a)(6)(C)(i),states, 
"Any agency which has contracted with a non-Federal entity to operate a laboratory shall review and approve, request specific modifications 
to, or disapprove a joint work statement that is submitted by the director of such laboratory within 90 days after such submission. In any case 
where an agency has requested specific modifications to a joint work statement, the agency shall approve or disapprove any resubmission of 
such joint work statement within 30 days after such resubmission, or 90 days after the o r i w  submission, whichever occurs later. No 
agreement may be entered into by a Government-owned, contractor-operated laboratory under this section before both approval of the 
agreement under clause (iv) and approval under this clause of a joint work statement. . . . (iv) An agency which has contracted with a 
non-Federal entity to operate a laboratory shall review each agreement under this section. Within 30 days after the presentation, by the director 
of the laboratory, of such agreement, the agency shall, on the basis of such review, approve or request specifc modification to such agreement. 
Suc4 agreement shall not take @ect before approval under this clause." [emphasis added] 

President William J. Clinton and Vice-President Albert Gore, Jr., Technology for America's Economic Growth, A New Direction to Build 
Economic Strength, Feb. 22, 1993. 

z1 For example, The Department of Energy National Competitiveness Technology Partnership Act of 1993, S. 473, directs that at least 10 
percent of the annual budget of eachmultiprogram departmental lab be devoted to cost-sharedpartnerships withU.S. industry. See also Council 
on Competitiveness, op. cit., 

footnote 16. 
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are reluctant to commit more than the minimum 
required effort to technology transfer. 

While there is little Congress could do to 
change the sentiments of lab researchers who are 
skeptical of the value of technology transfer, it 
could encourage greater support by directing 
DOE to develop stronger incentives. Already, the 
law encourages researchers to engage in technol- 
ogy transfer by providing that 15 percent of the 
royalties of any patent licenses may accrue to the 
developers-that is, individual lab scientists and 
engineers. However, this incentive may seem 
distant to many researchers; technologies must be 
developed, patented and licensed before there is 
any hope of royalties. 

More immediate incentives might help effect a 
change in lab culture. According to a representa- 
tive of the Sandia Office of Research and Tech- 
nology Applications (ORTA), such incentives 
need not be directly monetary. They might 
include rewards such as additional staff posi- 
tions," access to a capital equipment fund, or 
increasing the prominence of technology transfer 
as a factor in employees' performance ratings. 
None of these require legislative action; Congress 
could encourage DOE to direct the labs to take 
such actions through oversight or a nonbinding 
resolution. 

Another kind of nonmonetary incentive is 
recognition. It is easy to overuse this kind of 
option, but there are examples of how prominent 
awards have had real impacts, such as the 
Malcolm Baldridge National Quality Award, 
created by Congress in 1987. Congress might 
consider establishing a governmentwide set of 
awards for effective technology transfer from 

Federal labs, possibly with separate categories for 
GOGOs and GOCOs. If such an option is 
adopted, it might be worthwhile to direct the 
agencies managing labs to study and adopt many 
of the procedures of the Baldridge Award. 

Congress could also facilitate technology trans- 
fer by setting aside, or directing DOE to set aside, 
part of the labs' appropriation for pre-CRADA 
development of proposals for joint work. While 
Congress does not now allocate part of DOE'S 
appropriation for CRADAs, it may be worthwhile 
to earmark money for activities that support the 
CRADA process on a one-time basis, to jump- 
start the process. After the first year, Congress 
could encourage the agency to allocate sufficient 
funds for the purpose. Congress did something 
similar in 1991, designating $20 million for 
CRADAs at DOE:, because many members felt 
that the agency needed the lure of an explicit 
appropriation. DOE could itself, allocate more 
funds as needed to the activities of the labs' 
ORTAs. 

How much money woiild this option take? It 
depends on how much money could usefully be 
spent on CRADAr;. If, for the sake of argument, 
we assume that the: objective is to use 10 percent 
of the labs' budgets for CRADAs, the target 
would then be $250 million.23 If the cost of 
preparing proposals is around $5,000 in the time 
and travel of lab researchers (a conservative 
estimate), this would mean that, to start 50 to 100 
CRADAs, each weapons lab would need approxi- 
mately $250,000 to $500,000.u The only other 
lab that has generated interest in cooperative 
research comparable to that of the weapons labs 
is Oak Ridge, which could also probably make 

22 Sandia representatives pointed out that, at the end of 1992, SNL was constrained by its personnel ceiling (which is self-imposed). 

23 The combined budget of the three weapons labs in 1992 was $34  billion, but about one-fourth of that was Work For Others, mainly DoD. 
It probably is not reasonable to expect that 10 percent of the work DoD asks the labs to do should consist of CR.ADAs, so the 10 percent figure 
was based on 75 percent of $3.4 billion. 

24 However, the CRADA process bas been functioning on anything approaching avolume basis for only a year-calendar year 1992--and 
is still not routine. As of December 1992, Sandia had initiated 69 CRADAs, Los Alamos 35, and L~vermore 33. While there is probably not 
enoughFY 1993 funding to continue signing agreements at the pace of late 1992 and early 1993, it is conceivable that the three weapons labs 
could average 50 to 75 CRADAs apiece in FY 1993, by the time all the agreements that are in the pipeline have been initiated and those that 
came in as a result of the November 1992 call are awarded. 
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good use of a similar amount of money. These 
four labs accounted for about 60 percent of all the 
CRADA activity in DOE facilities at the end of 
1992. All told, then, to sustain the activity levels 
of 1993, DOE labs might need a set-aside of $1.7 
to $3.4 million for pre-CRADA activity. 

Another possibility is for Congress to direct 
DOE to build in the budgets and authority 
necessary for pre-CRADA development in its 
yearly planning process with the laboratories. 

DEFINITIONS OF NATIONAL INTEREST 
WITHIN THE TECHNOLOGY TRANSFER 
PROCESS 

Many of the options described above aim at 
facilitating tech transfer with ' 'volunteers" (mostly 
companies and private sector consortia, and a few 
universities) from outside. They presume that 
facilitating these volunteers' agendas in the 
CRADA process is in the national interest, and 
indeed it is. Private industry accounts for the 
majority of the Nation's job creation, value 
added, and technology development; it is clearly 
in the national interest for firms, American or 
foreign, that make and sell products and/or do 
R&D here to prosper. 

However, the match between national interest 
and corporate objectives is not perfect. There will 
always be tension between public and private 
interests in technology diffusion. The agency's 
interest in assuring that technologies the labs 
develop (in partnerships or alone) are diffused 
and applied widely; companies participating in 
CRADAs, and to an extent the lab operators, want 
as much control over intellectual property as 
possible. So, for example, industry might support 
an option to speclfy that private sector partners 
retain more control over intellectual property 
rights developed in CRADAs, while some in 
DOE would prefer to strengthen the agency's 

right to restrict companies' proprietary rights to 
certain applications, or expand march-in rights.25 

U.S. preference is another thorny issue. In- 
creasingly, companies of all nationalities are 
knitted together in a complex fabric of cross- 
border investments and alliances. In some indus- 
tries, successful competition is not possible with- 
out international partnerships. During its CRADA 
negotiation, for example, the Computer Systems 
Policy Project (CSPP) rejected a stipulation in the 
agreement obliging companies to manufacture in 
the United States any products resulting from 
technologies developed in partnership with labs. 

Systems companies, CSPP argued justifiably, 
are obliged to operate globally by innumerable 
factors. Government procurement regulations and 
habits often oblige computer and telecommunica- 
tions equipment makers to manufacture goods in 
the purchasing country; private sector purchasing 
and other business arrangements likewise argue 
for a local presence in many markets. Trade 
restrictions have led many systems companies to 
set up manufacturing and marketing subsidiaries 
or agents in many Nations. Finally, the costs of 
technology development are increasingly beyond 
the reach of individual firms, even the largest; 
development costs running in the billions of 
dollars have encouraged (even driven) companies 
into partnerships. TJnder such conditions, requir- 
ing U.S. manufacture would discourage such 
companies from taking advantage of CRADAs. 

There are some who would pay that price. R&D 
financed by U.S. taxpayers, according to this 
point of view, ought to be used to create American 
jobs and value added, not just to improve the 
fortunes of companies operating overseas. Al- 
ready, DOE has compromised on the provision of 
an earlier model CRADA that stipulated that 
manufacture of all products based on technolo- 
gies developed jointly with labs take place in the 

" "March-inrights" refers to asituation in which afirmhas exclusive rights to technology developedwithgovernment funding, but is taking 
too long to commercialize the technology and to make it widely available. In some cases, thegovernment bas the right to "march in'' and take 
back the exclusive rights, and to license other firms to wmmercialize the technology. In the case of patents, march-in rights are required by 
law (35 U.S.C. 203), though the specific procedures are set by agency regulations. 
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United States. The CSPP CRADA, after hard 
negotiation, ended up as a compromise, with the 
requirement that the CRADA's R&D take place 
in the United States. There are some in DOE, and 
certainly in Congress (which strongly encouraged 
U.S. preference in the first place), who would be 
disappointed or at least concerned if the CSPP 
CRADA's provision on U.S. preference became 
the convention rather than the exception, and their 
fears may become reality. Officials of DOE's 
Defense Programs Technology Transfer office 
report that more companies are asking for the 
same compromise CSPP got, and DOE's new 
CRADA guidelines now requires only that CRADA 
partners contribute significant benefits to the U.S. 
economy (although substantial U.S . manufacture 
is still the preferred option). 

There may be no comfortable resolution of this 
issue. Stricter requirements for U.S. R&D and 
manufacturing could well drive potential R&D 
partners away from the DOE labs. Under this 
circumstance, it is possible that the only compa- 
nies willing to work with labs on CRADAs would 
be smaller, with few or no ties to companies in 
other countries, and typically with less money to 
spend on R&D. Moreover, even requiring U.S. 
manufacturing is not a guarantee that American 
companies will have the best shot at cornmercial- 
izing or applying technologies developed in 
CRADAs. Companies with international cross- 
licensing agreements may put part or all of their 
portfolio of technology before other companies in 
exchange for the same rights to their partner's 
technology; any technologies developed and pat- 
ented in a CRADA might automatically become 
part of those portfolios. 

On the other hand, both manufacturing and 
R&D jobs are important to America, and it makes 
sense to discriminate between companies, given 
limited money for CRADAs, on the basis of the 
size of the contribution they can or might be 
willing to make to U.S. national interests. Allow- 
ing offshore manufacture on a routine basis could 
become a much more serious public policy issue 
in the event that a company decided to manufac- 

ture offshore all or substantial parts of products 
based on techno10,gy developed in CRADAs. 

Policy Option 7a: Establish a U.S. Preference 
Review board. 
Policy options iit either end of the argument 

outlined above are almost guaranteed to alienate 
someone. One possible compromise would be to 
set up a review board to decide, on a caseby-case 
basis, whether companies may manufacture prod- 
ucts based on cooperative work with the govern- 
ment offshore. For this to be a better alternative 
than simply insisting on U.S. manufacture, the 
board would have to operate in such a way that 
approvals could be gained expeditiously. In order 
to avoid becoming a rubber stamp that allowed 
companies to manufacture offshore at will, the 
board would have to be objective and analytical. 
Congress might consider empowering the White 
House Office of Science and Technology Policy 
(OSTP) or the Department of Commerce to fuKi 
this function, or create a small independent 
agency along the lines of the International Trade 
Commission, to consider 1J.S.-preference issues 
on a governmentwide basis. 

DOE is not the only agency struggling to 
maintain a domestic preference in R&D and 
technology transfer activities; NASA, too, has 
come under scrutiny for offshore transfer of 
technology, and there are many agencies vulnera- 
ble to criticism if the point is pressed. Perhaps the 
context in which a Preference Review Board 
makes the most sense is as a governmentwide 
advisory body, handling questions and contracts 
involving foreign firms and their U.S. affiliates, 
and the location of 1J.S. firms' activities, insofar 
as Federal funding is involved. The board might 
also help to expedite the process of review. After 
ascending the learning curve, the agency might 
have enough information and experience to make 
decisions on U.S. preferences and eligibility more 
expeditiously than any agency acting alone, with 
a smaller caseload. 

The other possibility, though, is that such a 
board might, no matter how constituted, simply 
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be more time-consuming for everyone. A prefer- property. Like U.S. preference, this issue is 
ence review board is a compromise between unlikely to be resolved in a way that completely 
competing interests (attracting many f m s  to satisfies either public or private interests; rather, 
cooperative R&D vs. assuring that the benefits of the solutions are compromises. Under their oper- 
cooperative agreements remain in the United ating contracts with DOE, the contractors often 
States). But this issue may be too contentious for are allowed to take title to intellectual property 
such a compromise to work. It may simply prove 
that making decisions on a case-by-case or 
company-by-company basis will prove infeasible 
or obstructive. Certainly, the level and extent of 
dissatisfaction with the Coordinating Committee 
for Multilateral Export Controls (CoCom), which 
controlled exports of technology and high-tech 
products with the aim of preventing enemies from 
obtaining them, is ample proof that well- 
intentioned policies can be implemented in ways 
that please no one. If this is the case, then 
Congress's options are simple, if uncomfortable: 
choose something and accept the less-than- 
optimal outcome. One possibility is to choose to 
maintain a U.S. preference that is stricter than 
many companies are prepared to accept, and live 
with the consequences. That could lead to in- 
creased pressure to close or cut the budgets of 
Federal laboratories, as potential CRADA part- 
ners opt out. The other option26 is to permit a form 
of U.S. preference that companies are more 
comfortable with, such as the clause in the CSPP 
CRADA requiring the R&D to take place in the 
United States, and live with those consequences, 
which might mean that the United States ends up 
importing a product whose soul was invented 
here. 

Policy Option 7b: Establish guidance on 
disposition of intellectual property. 
Another issue that comes under the heading of 

national interest is the disposition of intellectual 

. -  ~ 

developed there. In the case of patents or other 
intellectual property developed with funding 
from DP, the labs must apply for a waiver from 
DOE in order to retain title to the patent; it is usual 
for the agency to grant these waivers, and DOE 
retains a fully paid license in perpetuity? In fact, 
in 1992, DOE delegated the responsibility for 
handling waivers to operations (field) offices to 
make the process more efficient. Because the labs 
have so much control over the intellectual prop- 
erty generated within their walls, DOE has 
delegated to them responsibility for negotiating 
with CRADA partners the disposition of intellec- 
tual property within a CRADA, provided that the 
intellectual property belongs to the contxactor and 
not DOE. However, in the CRADA negotiation 
process, it is still common for intellectual prop- 
erty rights to consume a disproportionate share of 
the time, for there are still conflicts between 
different interests in the disposition of intellectual 
property. 

The government's preferred option is to assure 
wide dissemination of the technologies devel- 
oped at taxpayer expense, for two reasons. First, 
wider dissemination of technologies has greater 
potential to raise standards of practice, productiv- 
ity, and the other benefits that new technology 
confers broadly throughout the Nation, which in 
turn helps raise living standards. Second, broad 
dissernination helps to avoid the appearance or 
reality of government benefiting specific firms at 
the expense of competitors. In fact, many in DOE 

26 There is another course, and that is to make the United States an attractive enough place to do R&D and manufacturing that most firms 
would choose, without additional pressure, to locate the vast majority of their R&D and manufacturing here. This course involves a number 
of actions, some of them representing major changes in the course of U.S. policy. Options to make the United States a more attractive location 
for investment inRBtD, manufacturing, worker training, and the like are described in U.S. Congress, Om, Making ThingsBetter: Competing 
in Manyfacturing, op. cit., footnote 1; and Competing Economies: America, Europe, and the Pac$'ic Rim, op. cit., footnote 1. 

z7 In cases where technology development is funded by energy programs, which includes most of the work at the other six multipmgram 
labs, DOE allows the labs to take title to the intellectual property immediately, with no waiver required. 



2-Policy Issues and Options 1 59 

would prefer to work with consortia rather than 
individual f m s ,  for the simple reason that such 
arrangements make it more difficult to accuse the 
agency of playing favorites. 

Intellectual property developed within CRA- 
DAs may be held by the industrial partner, the 
contractor (operator of the lab), or both, depend- 
ing on who was primarily responsible for the 
invention. By law, CRADA participants are free 
to agree on any allocation of intellectual property 
developed within the agreement, subject only to 
Government's retention of a royalty-free license. 
As a rule, the government would prefer that the 
contractors (labs) retain title to the patents devel- 
oped within CRADAs (except, of course, when 
the technology was developed by the company), 
to grant nonexclusive licenses to the intellectual 
property, or to limit the field of use (breadth of 
application) under exclusive licenses. Compa- 
nies, on the other hand, are not anxious to see 
technologies that they have partly funded li- 
censed by another party. Having put up half the 
money for developing intellectual property, com- 
panies want to be able to have first crack at 
practicing the technologies, or to have control 
over licenses. 

Exclusive rights need not be all or nothing. For 
example, a firm might get exclusive rights only to 
specific fields of use, or only for a few years 
duration. Still, the issues are divisive enough to 
prolong negotiation. Here, too, the option for 
Congress, if it wants to change the status quo, 
comes down to picking one side or the other and 
living with the consequences. Put simply, if 
Congress chooses to strengthen support for the 
public purpose of wider diffusion, fewer compa- 
nies may be interested in partnerships; if it 
chooses to give companies more protection, the 
taxpayers' immediate return on their investment 
may be more limited. Congress may wish to 
provide some guidance, in the form of aresolution 
or a law, that would eliminate the source of many 
disagreements during negotiations over intellec- 
tual property, and thus help to shorten the 

negotiations. One route is to discourage exclusive 
licenses that have broad field of use, or limit the 
time during which the exclusive license prevails; 
the other is to encourage DOE and its contractors 
to accommodate companies' desires for broader 
intellectual property rights. 

A final consideration is that of signing a 
CRADA with several laboratories. Different con- 
tractors have different preferences on intellectual 
property, and co~npanies that devise multilab 
CRADAs complain that it takes a separate 
negotiation with each of them to work out 
intellectual property rights. DOE could encour- 
age and guide the labs to harmonize intellectual 
property provisions; Congress could encourage 
this through oversight or a resolution. 

Product Liability. A final national-interest 
issue is liability. In contrast with the other two, 
there is more here for the labs, the agencies, and 
companies to agree upon. Currently, the outside 
institution that signs a CRADA is liable for any 
damages or penalties except the labs' own negli- 
gence. This is more acceptable than DOE'S 
original position, which was that the outside 
partner was required to indemdj  DOE com- 
pletely; however, it is still riskier than companies 
would like. DOE, and presumably, other govern- 
ment agencies, are nervous with any liability, 
because it raises the likelihood of having to pay 
for damages. The perception of both government 
and industry representatives is that liability 
claims are becoming larger, and damages more 
expensive to pay; they also see that large compa- 
nies or government agencies with deep coffers are 
more vulnerable to costly litigation and possible 
heavy damages. As long as product liability law 
remains as it is, both the agencies and the 
companies would like to shift as much liability as 
possible onto other parties; both, however, would 
welcome some limitation of liability. No policy 
option is proposed here, however, for the Office 
of Technology Assessment (OTA) has not done 
an extensive analysis of product liability in this or 
other contexts. 
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MEASURING THE VALUE OF 
COOPERATIVE R&D 

Even if the process of initiating CRADAs can 
be made to work more efficiently, longer-term 
questions of how to measure the value of the 
agreements remains. This point is particularly 
stressed by R&D providers other than National 
labs, who view the labs as having more or less 
carte-blanche funding without the accountability 
built into other institutions-for example, the 
peer review system or the competition for Na- 
tional Science Foundation (NSF) grants among 
universities, and the necessity of satisfying pay- 
ing clients among privately-funded R&D institu- 
tions. 

Ideally, we could develop measures of the 
efficacy of R&D that could gauge the perform- 
ance of any institution. However, R&D is notori- 
ously difficult to measure adequately. Standard 
economic measures used to rate the performance 
of policies or businesses can be applied to R&D, 
but with so little precision and accuracy as to 
render them nearly meaningless. For example, we 
can measure the performance of the economy in 
terms of value added and numbers of jobs created 
(among other things). But when we try to use 
these to compare various R&D projects, the range 
of interpretation is vast. Public investments, 
many decades ago, formed an essential part of the 
development of the American semiconductor and 
computer industry. Without the military's support 
of early efforts to design and build integrated 
circuits and electronic computers, it is likely that 
the industries would look very different today, but 
it is impossible to tell how different. We might, 
for example, be one to several generations farther 
behind in technologies essential to the industries, 
or technologies may have taken a different turn 
altogether. Probably the least likely scenario is 
that things would be pretty much as they are. Yet 
it is clearly incorrect to count the entire volume of 
sales or numbers of jobs involved in these 

industries as benefits of the original public R&D, 
not to mention the jobs and value added in 
industries downstream, that depend on modern 
computation and circuitry. R&D is only the initial 
link in a long chain of activities and investments 
that end up creating value and employment; 
without it, the entire chain might disappear, yet it 
is by no means the only critical link. 

Other problems abound. Private R&D institu- 
tions point out, probably correctly, that R&D at 
the National labs costs roughly twice what it costs 
at private institutions, on a per-researcher basis. 
This is an important consideration, but it does not 
mean that anything that could be done at a 
National lab could be done for half the cost at 
another institution. Different performers have 
different strengths, and different facilities. It is 
hard to generalize about these different abilities, 
but a few (possibly overstated) may be valid. It 
may be the case, for example, that DOE weapons 
labs are uniquely suited to carrying out R&D that 
demands the sophisticated facilities and computa- 
tional power they possess, especially if the 
problems are long-term in nature and highly 
complex. Private R&D labs, either stand-alone or 
within companies, are usually regarded as better 
at doing R&D that is more tightly focused on 
commercial products or processes and bringing 
the results in at a time when they can be useful in 
production. Universities are often regarded as 
having particular value in pursuing things more at 
the research than the development end of the 
spectrum-investigating new approaches to prob- 
lems, exploring the scientific bases for technolo- 
gies. These are, as stated above, generalizations; 
universities have contributed to near-term techno- 
logical problems, for example. 

Perhaps the best measures of performance are 
less quantitative and more judgmental. Some in 
industry have suggested that the ultimate yard- 
stick of CRADAs is whether companies are 
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willing, after 5 years or so28 of experience, to 
continue to put in significant amounts of money 
to cooperative R&D with the labs, and whether 
key company researchers are encouraged to spend 
simcant amounts of time participating in the 
projects. In the short run, the fact that industry is 
willing to put up money to fund many more 
CRADAs than DOE has money for can be 
interpreted as a measure of faith that cooperative 
arrangements can be made to work, perhaps 
tempered by the experience of a few companies 
with longer-standing cooperative arrangements 
(like the Specialty Metals Processing Consortium 
at Sandia-see ch. 4 for details). 

Policy Option 8: Develop Ways to Evaluate 
Cooperative R&D 
The fact that the best measures of CRADA 

performance are somewhat judgmental and may 
be several years coming is not an admonition 
against attempting evaluation. R&D money is 
precious, and scarce. If the labs prove to be 
inefficient or slow R&D providers for the private 
sector, shifting money to other providers (after a 
fair trial period) is prudent. Congress could direct 
the Secretary of Energy to develop an evaluation 
procedure for cooperative R&D. Another option 
is to direct OSTP to develop a more generic 
evaluation procedure for all cost-shared R&D that 
involves government and private funds. 

STRATEGIC DIRECTION OF COOPERATIVE 
TECHNOLOGY DEVELOPMENT 

The options laid out above aim mostly at 
streamlining the process of developing and initi- 
ating CRADAs. In a few cases, that streamlining 

comes as a direct result of downplaying or 
eliminating agencywide strategic direction, which 
is now provided by the LCB process in Defense 
Programs. The L(7B proc:ess, described in greater 
detail in chapter 4, consists of reviews of each 
proposal by two groups of lab staff (one technical 
experts and one composed of the heads of the 
Offices of Research and 'Technology Application 
at each of the sitt:s in the DP research complex) 
and, eventually, i n  parallel, an industry advisory 
board.29 The prioritized list of fundable research 
projects that results is both a form of peer review 
of research and a safeguard against unnecessary 
redundancy (some being desirable) among re- 
search projects. 

Within limits, the LCB review process also 
gives DOE'S DP staff some ability to allocate its 
CRADA funds to strategic industries or critical 
technologies, either in accord with agencywide 
plans or with broader, multiagency technology 
policies. For example, Wmen Chernock, the 
Deputy Science and Technology Advisor of 
Defense Programs, had developed tentative plans 
in mid-1992 to allocate $75 million over 5 years 
to semiconductor lithography, and $10 million in 
fiscal year 1993 money to a program to develop 
better flat-panel display technologies. Chernock 
also had plans to allocate CRADA money (rang- 
ing from a few million to over $20 million) to 
programs in advanced materials and ceramics, 
manufacturing, and transportation technologies. 
Many of these technologies were identified by 
Congress, DoD, and the OSTP as critical to both 
military and economic security of the United 
States. 

28 Five years was not picked at random. Most of the participants agree that it took Sematech a couple of years to get on the right track, and 
then another couple to start making real progress. By the end of 5 years, Sematech's members are in agreement that the consortium has 
contributed substantially in tangible and intangible ways to their competitiveness. Sematech is c~edited by members and observers with 
revitalizing the American semiconductor production equipment industry, and a few insiders speculate that if it hadn't, some of the 
semiconductor companies might not be in business at all now. It has also contributed to lowered costs per wafer, another boost to 
competitiveness. Finally, it has significantly improved communication and coordination within the industry, vertically and horizontally. Now, 
in its sixth year of operation, Sematech continues to contribute substantially to American semiconduc~!or manufacture, and member companies 
are wilhg to dedicate substantial amounts of money and the time of important company representa.tives to Sematech. 

29 SO far, the industry advisory board is not part of the review process. Officials in DP had initially planned to gather an industry board to 
advise the LCB, but by April 1993, the group did not yet exist. 
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The purpose of the LCB process is clear and 
logical. Some kind of internal screening will be 
necessary should DOE participate in governrnen- 
twide initiatives to advance specific technologies, 
and the process makes sense even if it is only 
applied within the agency, given the large size 
and scope of DOE'S R&D program. The down- 
side is that this level of internal screening 
prolongs the CRADA process by several months, 
trading expedition for oversight. In the short run, 
in order to streamline CRADA initiation, it might 
be worth sacrificing some control over the portfo- 
lio of research covered by cooperative R&D. 
Otherwise, the lively interest industry has re- 
cently shown in R&D partnerships with the labs 
could evaporate. In the longer run, once DOE and 
its field offices and labs become more accus- 
tomed to CRADAs, it might be desirable to rank 
CRADA activities to fit within strategic initia- 
tives to develop specified technologies, without 
delays of months for proposal selection. For 
example, proposals for joint R&D superconduc- 
tivity are processed much more rapidly than 
CRADAs. Perhaps other technology initiatives 
could be identified, allowing the agency to 
process pertinent proposals on a faster track. 

Interest is growing in allocating at least some 
money and effort to specific technologies or 
industry sectors on the basis of their contributions 
to economic well-being or National security. The 
competitive position of many of America's high- 
tech industries is too precarious for comfort, even 
though private and public efforts have improved 
competitiveness in many sectors over the past 
decade. Critical industries and technologies make 
disproportionately large contributions to National 
well-being through creation of larger than aver- 
age numbers of highly skilled, well-paid jobs; the 
promise of productivity or product improvement 
in many industries; and, in many cases, fast- 
growing markets here and abroad. Yet many fear 

that, without new initiatives to advance critical 
industries and technologies, market signals and 
current government programs alone are insuffi- 
cient to assure that American companies maintain 
prominent places among the world's best compe- 
titors. 

While the pressures for both economywide and 
sector-specific policies to improve competitive- 
ness have grown, the American approach toward 
such policies has been mostly not to adopt them, 
except where military security is concerned. Over 
the past decade, the United States has embarked 
on a few initiatives aimed at improving the 
performance of sectors whose contributions to 
defense needs were irreplaceable, but whose 
ability to make those contributions depended 
mainly on performance in primarily civilian 
competition. Sematech was one such initiative; 
ARPA's work in semiconductor manufacture and 
flat panel displays also count. 

I The High Performance Computing and 
Communications Program 

An example of a different approach to sector- 
specific technology policy is the High Perform- 
ance Computing and Communications Program, 
or HPCCP. The program's goal is "to accelerate 
significantly the commercial availability and 
utilization of the next generation of high perform- 
ance computers and networks."30 HPCCP has 
four component programs. 

1. High Performance Computing Systems 
(HPCS), aimed at developing innovative 
systems to provide a 100- to 1,000-fold 
increase in sustained computational capa- 
bility over conventional designs; 

2. Advanced Software Technology and Algo- 
rithms (ASTA), whose objective is to match 
hardware improvements with new and inno- 
vative software and algorithms; 

- -  - 

30 Federal Coordinating Council for Science, Engineering, and Technology, Grand Challenges: Nigh Performance Computing and 
Communications, A Report by the Committee on Physical, Mathematical and Engineering Sciences, To Supplement the President's Fiscal 
Year 1992 Budget, no date, p. 2. 
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3. The National Research and Education Net- 
work (NREN), which aims to expand inter- 
connected computer networks in the United 
States, and greatly enhance the capabilities 
of the network; and 

4. Basic Research and Human Resources 
(BRHR), aimed at meeting long-term Na- 
tional needs for educated and trained people 
capable of sustaining greatly expanded high 
performance computing.31 

Many of the activities of HPCCP began as 
efforts on the part of individual agencies in the 
early 1980s. For example, NSF established sev- 
eral National Supercomputer Centers to serve the 
science and engineering community, and con- 
nected them with the research community on a 
network called NSFNET. ARPA funding 
spawned the first generation of commercial, 
scalable parallel computer systems. DOE ex- 
panded an existing computer network of the 
National Magnetic Fusion Computer Center to 
serve users of energy research in National labora- 
tories, universities, and industries; several DOE 
labs also formed computational groups to experi- 
ment with high performance computing and 
develop advanced algorithms. NASA established 
a National data network to link researchers in 
computational aerodynamics through the Nurner- 
ical Aerodynamics Simulation facility at its Ames 
research laboratory.32 

In 1986, Congress directed that OSTP study the 
problems and options for communication net- 
works supporting high performance computing. 
The charter of the the Federal Coordinating 
Council for Science, Engineering, and Technol- 
ogy (FCCSET) Committee on Computer Re- 
search and Applications was broadened to accom- 
modate the study. The Committee's report, High 
Performance Computing Strategy, formed the 
basis for the four components of today's HPCC. 

Congress put its imprimatur on the program with 
the High Performance Computing Act of 1991, 
which now has an overall budget of $805 million. 

While the program has been criticized on a few 
counts, HPCCP enjoys widespread approval and 
support, both among the agencies that are part of 
it and among intiustry observers. According to 
one source at DOE, the program increased the 
emphasis given to high-performance computing 
within the agency, while also helping to eliminate 
needless redundancies among agencies. In addi- 
tion, it has several attributes that could guide 
Congress as it considers the longer-term future of 
the DOE labs. There are doubtless several tech- 
nologies to which many Federal agencies and 
several institutions in the R&D infrastructure 
could contribute, including many of the technolo- 
gies on the DOE headquarters list. While lab/ 
industry partnerships enacted on a first-come-first- 
served basis would doubtless end up concentrat- 
ing on many critical technologies simply because 
they are of great interest to both ?he public and 
private partners, uncoordinated funding of indi- 
vidual partnerships is not so likely to advance 
critical techno1og:ies as a well-designed mul- 
tiagency strategic program. 
The key phrase is "well-designed." While 

good planning will probably mean that the shape 
of the initiative depends on the characteristics of 
the industry, technology, and competitive posi- 
tion, several generalizations are possible. One is 
that the core competencies of all the participating 
Federal R&D performers are exploited appropri- 
ately. Hastily planned programs sometimes err in 
the direction of adding too many new missions to 
existing agencies, and even competent institu- 
tions are rarely capable of a dramatic change. 
Another characteristic of a good critical- 
technology initiative is that it builds in significant 
and ongoing roles for private companies and 0 t h  

institutions. Initiatives with the sole or primary 

3l Ibid., pp. 12 to 21. 

32 Executive Office of the President, The Federal High Performance Computing Program, Office of Science andTechnology Policy, Sept. 
8, 1989, p. 9. 
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mission of boosting competitiveness need sub- 
stantial and continuing guidance and participa- 
tion from industry. Industry is usually the end 
user of technology generated with Federal spend- 
ing, and must be involved at all stages in order to 
increase the chances for success. 

Critical technology initiatives are also likely to 
work better if they have clear, concrete goals, 
milestones, and performance metrics. They must 
be given time to work-and not evaluated too 
soon after birth-and they must have the freedom 
to take risks. This, in turn, means that they must 
possess the ability to sustain failures from time to 
time, without necessarily risking immediate can- 
cellation. However, the ability to cancel an 
initiative when it has failed too many times, or 
when it has succeeded to the point where it is no 
longer needed, must exist in reality, not just on 
paper. This principle may be especially important 
for OSTP, which has emerged as a more impor- 
tant player in initiating and coordinating Federal 
technology initiatives, and which has had more 
difficulty than other agencies in obtaining advice 
from industry. 

In isolation, these guidelines are mere plati- 
tudes; they will mean different things in different 
initiatives. It might be wise to examine the 
conduct and structure of past technology initia- 
tives, particularly successful ones, for some 
guidance in the preparation of new ones. HPCCP, 
while not a completed success story, is worth 
examining, as are Sematech and NASA's aero- 
nautics research program (stretching back many 
decades, including the work of NASA's predeces- 
sor, the National Advisory Committee on Air- 
craft). 

Based on the analysis conducted for this 
assessment, OTA is not prepared to suggest 
which of the many possibilities for new national 
R&D initiatives that have been proposed are the 
best candidates for Congressional consideration. 
The following policy-related discussion should 
serve as a general guide to selection and construc- 
tion of broad critical-technology issues, using a 
few examples for clarity; it is not a recipe for 

initiatives in the technologies used as illustra- 
tions. 

NEW NATIONAL INITIATIVES 
The "peace dividend" that accompanies the 

end of the Cold War will not be hard to spend; in 
fact, quite the opposite. Defense cuts are already 
spoken for by a growing list of petitioners. While 
a high priority for any Administration has to be 
deficit reduction, the powerful arguments for 
fmding new investments to repair national prob- 
lems and mitigate the economic impact of the 
defense cuts have also had an effect. Even after 
winnowing away the half-baked ideas, proposals 
for new national initiatives outnumber the re- 
sources that could be dedicated to them, without 
a major overhaul of' the Nation's fiscal policies 
and priorities. Intelligent development of new 
initiatives will depend on our ability to select a 
few, based on their potential for conferring broad 
public benefits. 

One factor in selecting the initiatives is their 
ability to match the things the Nation values most 
in its shrinking defense establishment (excepting, 
of course, its ability to defend the Nation). For 
example, the defense complex supported a dispro- 
portionate share of the Nation's R&D, some of 
which was applied broadly; advanced technolo- 
gies in many civilian industries can be traced to 
DoD support. Defense was also a large provider 
of relatively well-paid, high-quality jobs, and 
many of the proposed new initiatives have been or 
should be held up to the employment yardstick. 
DoD also provided a large market for goods and 
services; the size of the market for products of a 
new national initiative will also be a considera- 
tion. The smaller the eventual market, the less the 
opportunity to mitigate the damage done by 
defense cuts. Finally, as conversion opportuni- 
ties, the extent to which existing defense-related 
institutions like DOE weapons labs can contrib- 
ute to new national initiatives could be important, 
though it ought not be the highest priority. 
Whether all of these can or should be used as a 
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sieve for selecting new national initiatives is a 
question. The best way to understand how such 
criteria might work is through the use of some 
examples. 

One obvious choice is environmental restora- 
tion and waste management. It is a frontrunner 
because, in a sense, it is already a $200 billion 
enterprise. A number of programs, run by differ- 
ent agencies and governmental units, are already 
in place, though they could hardly be called 
coordinated. Cleanup as a national initiative has 
many of the attributes of a good replacement for 
defense: the government has a great need for 
environmental remediation technologies, prod- 
ucts, and services and is expected to continue 
providing a multibillion dollar market; the output 
is a public good; there are many possibilities for 
spillovers to other sectors. 
U.S. employment in a range of environmental 

jobs was about 970,000 in 1991, and was ex- 
pected to rise to nearly 1.5 million within 5 years. 
U.S. sales of environmental goods and services 
were about $120 billion in 1991 and rising at the 
rate of 7 percent a year.33 The world market is 
estimated at $200 billion and growing at an 
annual pace of 5 to 6 percent, faster than the 
expected average growth of any advanced na- 
tional economy.34 Environmental cleanup (along 
with other environmental concerns) is high on the 
agenda of public policymakers all over the globe, 
so both growth prospects and opportunities to 
develop and test new technologies should be 
outstanding for the forseeable future. 

Finally, environmental restoration is a large 
and growing focus of activity at DOE. All nine of 
the multiprogram labs are working on environ- 
mental remediation and waste management (EM). 
DOE'S interest in the problem stems largely from 
the fact that the agency's weapons complex (not 
just the labs, but the weapons manufacturing and 

nuclear waste management facilities) is a big part 
of the hazardous waste problem. Over 3,700 sites, 
covering 26,000 acres, are contaminated. Four 
sites-Hanford, Washington; Rocky Flats, Colo- 
rado; Fernald, Ohio; and the Idaho National 
Engineering Laboratory (one of the nine multi- 
program laboratories)-present particularly nasty 
radioactive and hazardous waste problems. The 
three weapons labs all have special expertise to 
devote to improving traditional cleanup methods 
and developing new restoration technologies. 

If environmental remediation is an obvious 
choice for a national initiative, then companion 
pieces might be considered as well. That we need 
to clean up the waste of the past decades is crystal 
clear, but cleanup, as currently conceived, is an 
after-the-fact approach. ln the future, demand for 
technologies that create less or, if possible, no 
pollution is expected to increase. Pollution pre- 
vention is, however, an umbrella; the technolo- 
gies for pollution prevention are probably more 
numerous and more varied than for cleanup, since 
pollution prevention can mean many different 
things even within even one industry. For exam- 
ple, in motor vehicles it could encompass projects 
aimed at creating cars with completely recyclable 
parts, eliminating greenhouse gases and other 
polluting emissions through new propulsion tech- 
nologies, and several changes in manufacturing 
methods to reduce or eliminate the pollution and 
waste heat generated there. How good a candidate 
pollution prevention makes depends heavily on 
what projects are included; without greater speci- 
ficity, this option is hard to compare with other, 
more concrete, proposals. 

Another theme that has often been raised for 
new national initiatives is transportation. Ideas 
for new transportation initiatives are varied- 
some propose new infrastructure projects; others 
focus on high-speed ground transportation, super- 

- 

33 Data provided to OTA by the Environmental Business Journal. 

"Dr. Clyde W. Frank, Deputy Assistant Secretary for Technology Development, OEive of Environmental Restoration and Waste 
Management, DOE, statement at the conference, Environmental Technology Trader from the DOE National Labs, Washington, DC, Nov. 
11,1992. 
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sonic commercial air travel, or nonpolluting cars. 
All of these may have merit in meeting transporta- 
tion goals; OTA has not evaluated them on that 
basis for this report. As defense conversion 
initiatives, some look better than others. 

One of them, nonpolluting cars (and other 
motor vehicles), is already in the works, in a small 
way. Most developed nations, particularly those 
with automobile industries, have invested in 
alternative fuel-alternative vehicle programs, es- 
pecially in ones to develop technologies for 
electric or hybrid vehicles whose propulsion 
systems have few emissions. In the United States, 
several defense f i i  are interested in using their 
experience with electric propulsion systems to 
build powertrains for electric vehicles; Westing- 
house Electric's electronic systems group, for 
instance, is cooperating with Chrysler in such a 
program. Many DOE labs could make contribu- 
tions, based on ongoing research programs, to 
electric vehicle technologies. In fact, DOE'S 
Conservation and Renewable Energy Program 
has a fiscal year 1993 budget of nearly $60 
million for electric and hybrid vehicle research, 
most of which is being spent on the U.S. 
Advanced Battery Consortium (USABC), formed 
in 1991 as a collaborative effort among the Big 
Three automakers and DOE. 

For several reasons, electric vehicles (EVs), 
which depend completely or substantially on 
batteries for propulsion, are unlikely to replace 
internal-combustion vehicles in all market seg- 
ments, although there are niches (such as vehicles 
for in-town mail delivery) for which EVs could be 
eminently suitable. In addition, EVs are likely to 
have some near-term market potential in meeting 
stiffer airquality statutes, beginning with Cali- 
fornia's Clean Air Act Amendments of 1990, 
which requires that 2 percent of the vehicles sold 
in California by 1998 have zero emissions, with 
the percentage increasing to 10 percent by 2008. 
USABC is aimed only at developing battery 
technology, which will be necessary for electric 

35 In this report, the term hybrid vehicle refers to vehicles that use, 

vehicles, but could contribute to an effort to 
develop hybrid vehicles35 as well. Should the 
United States opt to extend its effort to contribute 
to electric vehicle technologies, it could build on 
the experience and contributions of USABC in 
crafting a program aimed at developing the 
technologies needed for hybrid vehicles. As a 
defense conversion initiative, such a program has 
several attractions: the expertise of several de- 
fense contractors and Federal labs can already 
make a contribution, offering those that are 
interested some relatively straightforward oppor- 
tunities for conversion; and the potential market 
is enormous, both in the United States and 
offshore. The R&D investment needed to over- 
come the rather formidable technical challenges 
is substantial, which probably means that a 
vehicle initiative would offer the promise of many 
of quite highly paid and high-value-added R&D 
jobs over the next several years. There are many 
legitimate public goals that could be fulfiied if 
the program is successful. It could help eliminate 
America's dependence on imported oil and con- 
tribute to environmental goals, as well as provide 
opportunities to companies, labs, and workers 
hurt by defense cutbacks (though the latter is, as 
stated before, not the highest priority). 

High speed surface transportation-in particu- 
lar, maglev trains-is also often proposed as a 
new initiative, but here there may be fewer 
attractions, at least as far as defense conversion 
opportunities are concerned. Maglev or high- 
speed rail systems could contribute to many 
transportation goals, but most analysts agree that 
potential applications are limited to a few heavily 
traveled corridors like the Eastern seaboard, parts 
of the West Coast, and a portion of Texas, at least 
if the system is to be liberated from continued 
heavy public subsidy. There may be other growth 
opportunities abroad, but several foreign compa- 
nies are already better positioned to take advan- 
tage of them than American companies, several of 
which are struggling just to survive startup. There 

for example, a battery and a fuel cell, for propulsion 
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are, however, many ways that national labs and One suggestion that has been raised a few times 
probably several defense companies could bring is to make one or more of the DOE multiprogram 
relevant expertise to bear on the problems of labs into centers of excellence for technology 
maglev sys tems, should such an initiative be transfer. The Secretary of Energy Advisory Board's 
adopted. In particular, high speed systems need July 1992 report, for example, says: 
vehicles made of strong, lightweight materials, an 
area in which the defense sector is a leader. Also, The Task Force recommends that the Depart- 
maglev systems might become a market for high ment designate several National Laboratories, for 

temperature superconducting magnets; three DOE example, Sandia and Oak Ridge national labs 
which are considered to have successful technol- 

labs Argonne' and ogy transfer programs, to become technology 
Oak Ridge) have ongoing cost-shand projects pmership "centeFs of These 
with industry on high ten could lead the DOE Complex and other 
temperature superconductivity. Federal R&D centers in developing the most 

effective processes for including the private 

I New Missions, New Institutions sector in the planning and developing of technol- 
ogy projects, anti making technology available 

Whatever initiatives are chosen, it seems clear for private sector use. me D~~~~~~~ should 
that they will involve many agencies and hun- target roughly twenty percent ofthe base funding 
dreds, maybe thousands, of private companies. It for technology R&D programs to be committed to 
is also quite likely that many of the initiatives now long-term, large-scale partnerships with the pri- 
under discussion are broader than the mission of vate Sector at these experimental centers-36 
any single government institution or agency, 
which brings up the question of who should 
manage such initiatives, and how. The immediate 
problem may be how to deal with changing size 
and missions of DOE labs (and likely DoD labs 
and test facilities as well), but the long-term 
solution is probably not to try to give DOE, DoD, 
or any of their labs the primary mission of 
managing new national initiatives. Indeed, some 
of the institutions formerly devoted wholly or 
mostly to defense technology development may 
be unable to adapt well enough to civilian market 
conditions to play major roles in civilian technol- 
ogy development, despite current hopes. Some, 
anticipating this development, have suggested 
that this is the time to consider new national 
technology-development institutions to help the 
U.S. economy adapt to the post-Cold War world. 
Another approach is to assign new, broader 
missions to existing institutions that already have 
responsibility for technology development. 

Others have proposed larger-scale reorganiza- 
tions along similar lines. One suggestion, for 
example, was to turn one of the weapons labs into 
a civilian technology development center. One 
difficulty with suggestions of this kind is that they 
beg the question of what technologies the labs 
will have to transfer, assuming significant shrink- 
age of their defense missions. One reason for the 
avid interest in CRADAs that many companies 
have shown is the repository of technologies 
available, and that repository, in turn, is a result 
of years of generously filnded work in nuclear 
weapons development and management. Without 
some new mission or missions, interest in partner- 
ships might decline after the initial few years, 
after industry discovers the research that has long 
been inaccessible to it, at least in the weapons 
labs. There is a great deal of interest in finding 
new missions for DOE labs, but only as part of 
larger, national missions to do things like clean up 
the environment, develop nonpolluting transpor- 

36 SEAB, op. cit, footnote 3, p. 8. 
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tation systems, and the like. DOE labs have a 
great deal to contribute to some new national 
initiatives, but few can envision them taking the 
major responsibility for research or management 
of a new set of national R&D goals. 

This is not meant as a condemnation of DOE or 
its labs; there is currently no agency or laboratory 
with the charter of performing research or leader- 
ship functions for broad national technology 
initiatives that span jurisdictions of existing 
agencies. Institutions of this sort do exist in other 
nations, but usually under the auspices of a 
Federal agency for science and technology. Agen- 
cies like the Federal Ministry for Research and 
Technology (BMlT) in Germany or Japan's 
Ministry of International Trade and Industry 
(which contains Japan's science and technology 
agency) have many technology-policy responsi- 
bilities, including funding R&D labs that contrib- 
ute to civilian technology development, often 
with substantial private matching funding. 

BMFT, for example, had a budget of $4.4 
billion in 1992, more than half the money the 
German Government spent on R&D.37 Its mis- 
sions are: to contribute to innovation supporting 
Germany's environmental and economic goals; to 
pursue a variety of long-term scientific and' 
technological developments such as space explo- 
ration, nuclear fusion, and advanced transporta- 
tion; to increase the pool of human knowledge; 
and to expand knowledge about environmental 
threats in order to contribute to policy decisions. 
BMFT funds R&D at four kinds of institutions, 
including national labs that resemble DOE labs in 
many ways. Another, the Fraunhofer Society (or 
Fraunhofer Gesellschaft, FhG) consists of 47 
R&D institutions, funded at nearly $453 million 
in 1992, that aim to promote innovation in 
civilian technologies and transfer research results 
to practical use in industry. About 30 percent of 
FhG's funds come from industry contracts to 
develop specified technologies; the rest comes 
from Federal and state governments. FhG are 

considered quite successful in accomplishing 
their goals, though institutes that concentrate on 
longer-term, riskier technologies have more trouble 
attracting industrial suppcbrt than those whose 
work focuses on technologies with a more irnrne- 
diate payoff. Broadly speaking, the FhG resemble 
some of the proposals rnade for DOE labs' 
metamorphosis, or alternatively, for some newly- 
created institution in the United States. For a 
variety of reasons, it is hard to see DOE labs 
performing like FhG institutes-the greatest dif- 
ficulty, of course, being tlnat the DOE has a far 
different charter than BMIT. 

Another idea is to transfer some DOE labs (and 
possibly other Federal laboratories) to a different, 
or new, agency with responsibility for irnple- 
menting national technology policies. For exam- 
ple, if the United States created a Department of 
Industry and Technology, or a National Technol- 
ogy Foundation, it is possiible to irnagee such an 
agency taking on the administration of some parts 
of the Federal R&D infrastructure, or at least 
contributing heavily to the missions and funding 
of labs belonging to other agencies under the 
auspices of national technology initiatives. There 
have been several bills in past Congresses to 
create a new Cabinet-level or other executive 
agency for technology policy. 

Without an agency whose marching orders 
include technology development in pursuit of 
national goals, those seeking a home for the 
management of national technology initiatives 
may continue to focus on reconfiguring existing 
agencies whose missions are somewhat similar. 
NIST is sometimes raised as a possibility for the 
Nation's technology agency, and it has been 
given several new programs to manage in the last 
few years. These include the Advanced Technol- 
ogy Program, Manufacturing Technology Cen- 
ters, and the Baldridge Award. In addition, MST 
runs four labs that, though modest in size, have 
good reputations for cooperative technology de- 
velopment with industry. 

37 See the Appdix  to Part One for a discussion of G e m  RBcD 
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ARPA has attracted even more attention.38 
ARPA is responsible for most of what DoD does 
in advancing high-risk, high-payoff technologies. 
Increasingly, DoD is interested in technology 
advances made in civilian markets that are 
applicable to military needs-and are often cheaper 
and more advanced. ARPA's portfolio of research 
projects is now about two-thirds dua l -u~e .~~  On 
the dual-use side, ARPA managers often prefer 
working with civilian companies or civilian 
divisions of companies that do defense work, so 
as to help assure wide diffusion of the technolo- 
gies that are developed. ARPA is not a research 
performer, but instead uses a variety of mecha- 
nisms-including contracts under which ARPA 
pays for all research, and cooperative agreements 
in which ARPA shares funding with companies 
and universities-to advance technology both in 
military systems and throughout the community 
of companies and other institutions on which 
DoD depends. 

M A  is considered very successful in sup- 
porting long-range, relatively speculative tech- 
nologies that private companies (whether or not 
they depend mainly on DoD for business) would 
invest little or no money on their own. It has had 
failures, but it could not fulfill its mission 
properly without taking risks, and there is no 
reasonable expectation that every risk could pay 
off. In fact, ARPA is so often touted as a success 
in technology development that, even while the 
rest of the defense establishment is in the midst of 
shrinking missions and budgets, ARPA's budget 
has been augmented far above its request, and its 
missions have been broadened to include activi- 
ties with which it has no experience. ARF'A's 
1993 budget of $2.25 billion is more than 50 
percent above its 1992 budget, and it has been 
given responsibility for managing several new 
programs for defense conversion. The largest of 

these new responsibilities are the Defense Dual- 
Use Extension Assistance program, aimed at 
helping defense companies develop dual-use 
capabilities ($95.4 million in fiscal year 1993); 
Regional Technology Alliances, which would 
fund regional centers to apply and commercialize 
dual-use technologies ($95.4 million); and the 
Defense Manufacturing Extension program, to 
share the costs of supporting State and regional 
manufacturing extension programs to aid small 
manufacturing companies to convert to civilian 
markets (also $95.4 million). These extension 
programs are very different from anything ARPA 
has done. ARPA has also been given four other 
new conversion programs aimed at codeveloping 
dual-use technologies and supporting manufac- 
turing process technologies and education, with 
funding that totals !E128.8 million. Other dual-use 
programs were continued and given additional 
funding. 

These new programs effectively broaden AREA'S 
mission, just as earlier proposals to turn the 
agency into the National Advanced Research 
Projects Agency (NAREA) would have. A NARPA, 
according to one report, could support dual-use 
technologies; fund long-range, high-risk, high- 
payoff technologies; and advance technologies 
that would help other government agencies fuKi 
their missions.40 Timing the agency into NARPA 
would, argued proponents, give it a permanent 
mission to advance dual-use technologies, con- 
sidering the effect such technological advance 
would have on both military and economic 
security. 

Whether or not ARPA, or NARPA, could 
function as the implementation agency of the 
Nation's technology policies and initiatives is 
unknown. It does a good job of advancing more 
speculative technologies of interest to the mili- 
tary. Many of the needs that drive the military's 

38 See ch. 5 for a more detailed discussion of ARPA. 

39 See ch. 5 for details. 

Technology and Economic Performance: Organizing the Executive Branch for a Stronger Alational Technology Base (New York: 
Carnegie Commission on Science, Technology, and Govement, September 1991, p. 7. 
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need for goods and services also propel competi- 
tion in civilian markets, and vice versa; to some 
extent, ARPA can be said to have experience in 
managing national technology initiatives. Yet 
unless it is removed from D o w i n  which case 
DoD would be worse off, in the eyes of many 
analysts-it is possible that military needs might 
still dominate ARPA's agenda, especially if there 
is a resurgence of concern for military security in 
the future. It is also uncertain that ARPA, with no 
additional staff, can cope adequately with its 
various new missions, or that its particular 
expertise will equip it to manage things like 
technology extension. 

In short, there is no perfect home for manage- 
ment of new national initiatives in the executive 
branch. Many agencies might be made to function 
adequately, if the initiative chosen fits largely (if 
not completely) within its existing charter and 
experience. Initiatives that span multiple depart- 
ments and agencies, and cannot be mostly con- 
tained within any one, might prove difficult to 
coordinate in the continued absence of an execu- 
tive agency charged with implementing national 
technology policies and initiatives. 
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T he Federal Government pays for nearly half the research 
and development (R&D) done in the United States, and 
defense dominates the government's share. In 1992, 
Federal spending for military R&D was $41.5 billion, or 

nearly 60 percent of all government R&D, amounting to $69.8 
billion. It was over one-quarter of the Nation's $157.4 billion 
total bill for R&D, spent by industry, government, universities, 
and nonprofit institutions (figures 3-1 and 3-2).l 

The predominant role of defense in Federal R&D has held for 
many years, and indeed was an even more prominent part of the 
government's, and the Nation's, R&D in earlier decades. 
Through its sponsorship of cutting edge technologies and its 
sheer size, defense R&D spending over the years has been an 
important source of technology advances that spilled out into the 
whole economy, sometimes fostering the growth of entire new 
industries, e.g., semiconductors and computers. As a spur for 
civilian technology advance and economic growth, military 
R&D was unfocused and unpredictable but often it worked- 
especially when the Department of Defense (DoD) also served as 
a large, reliable first customer of the new technologies. It was this 

The total of $41.5 billion for military RBiD in fiscal year 1992 included $38.7 billion 
by the Department of Defense and $2.8 billion by the Department of Energy for 
defense-related atomic energy R&D. (National Science Foundation, N a t i o ~ I  Patterns of 
R&D Resources: 1992, NSP92-330 (Washington, DC: 1992), table B-21 and unpub- 
lished data provided to the Office of Technology Assessment by the National Science 
Foundation). This figure does not include Independent Research and Development 
(IRBrD) with potential military relevance done by private firms. Private IR&D amounted 
to $3.8 billion in 1989 (thelast year for which data are available), of which the government 
(the Department of Defense and National Aeronautics and Space Administration) 
reimbursed $1.8 billion. 
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Figure 3-1-National R&D Spending 
by Source, 1992 

Figure 3-2-Federal R&D Funds, 
by Budget Function, 1992 

Energy 
4% 

Other General 
5% science 

4% 

Space 
11% 

w Industry 13% 
52% 

Total $1 57.4 billion 

SOURCE: National Scienca Board, Sdcna, andbgheering hdkators- 
1991 (Washington, DC: U.S. Government Printing Office, 1991), taMe 
4-1. 

combination of defense R&D and defense pur- 
chases that launched the semiconductor and 
computer industries. 

The long-term decline in defense spending 
following the end of the Cold War will almost 
certainly mean eventual declines in military 
RC%D.~ This raises some issues of prime impor- 
tance to the civilian side of the economy. Contin- 
ued American preeminence in R&D--histori- 
cally a strength of the U.S. economy-is not 
assured; after rising for years, R&D spending has 
remained essentially flat since 1988. Sustained 
losses in military R&D spending will rob civilian 
enterprises of one important source of technology 
advance, unless they are made up in some other 
way. A related issue is what use can be made of 
the research institutions and people, many of 

SOURCE: National Science Board, Sd-andEngineering Indicator4- 
1991 (Washington. DC: U.S. Government Printing Office, 1991), taMe 

them highly skilled scientists and engineers, who 
have served a defense purpose that is now 
declining or vanishing. Are there ways to turn 
these resources to good use on the civilian side of 
the economy and thus help to improve our 
competitive performance? These issues are the 
subject of this chapter. 

Another implication of the decline in defense 
R&D is that future weapons systems may come to 
depend more on technologies and devices devel- 
oped for civilian uses; already, many electronics 
devices in commercial use are far more advanced 
than those developed for strictly military pur- 
poses. One of the central policy questions for 
defense planners in the post-Cold War era is how 
to foster dual-use technology development and 
encourage the armed services to buy commercial 
products when they are cheaper or better than 
products custom designed for the military.3 

It may, however, hold up better than procurement. In fical year 1993, DoD funding included a 1 percent real increase in R&D but a 13 
percent decrease in procurement. Over the longer run, R&D will probably decline, but to a lesser degree than procunmenf it may assume a 
relatively more prominent part in a new post-Cold War defense strategy. For discussion of such smtegies, see U.S. Congress, Office of 
Technology Assessment, Building Future Security: Strategies for Restructun'ng the Dtfeme Technology and Indusm'al Base, OTA-ISC-530 
(Washhgton, DC: U.S. Government Printing Oftice, June 1992). 

For years, critics of military procurement have urged review of audit and recordkeeping requirements that discourage many commacia1 
companies fnnn selling to the military, and reform of the antiquated system of designing and building to military spe&Icatiom. Change has 
beenminimal. However, deep and sustained cuts in military budgets have created urgent new reasons for modernizing procurement Ibid., pp. 
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Though dual-use technology development and 
production is not as central to commercial com- 
petitive performance as it is to managing a 
smaller, leaner defense system, it is still relevant. 
Defense is going to remain a major source of 
R&D support, and it will still be a big market for 
goods and services from private firms even at half 
the size it was in the 1 9 8 0 ~ ~  
In considering how to compensate for losses of 

military R&D and how to use the people and 
resources formerly devoted to it, public policy 
can have most effect in research institutions that 
the government operates or supervises. Although 
two-thirds of defense R&D dollars are spent in 
private industry (figure 3-3), public policy has a 
stronger and more direct influence on the conduct 
of government R&D than on how private firms 
manage their laboratories and research teams. The 
focus of this chapter is therefore on government 
laboratories that, up to now, have put most of their 
effort toward military goals. Singled out for 
special attention are the Department of Energy's 
(DOE) three big weapons laboratories-Los Al- 
amos, Lawrence Livermore, and Sandia National 
Laboratories-which, beginning with the Man- 
hattan Project at Los Alamos, have designed and 
engineered the Nation's arsenal of nuclear weap- 
ons for half a century. With the collapse of 
America's rival nuclear superpower, that mission 
is much diminished. 

FEDERAL LABORATORIES 
Out of a total FederalR&D budget of more than 

$70 billion in 1992, $25 billion went to the 
hundreds of laboratories owned or principally 
funded by the U.S. Go~ernrnent.~ About $18 

Figure 3-3-Department of Defense R&D Spending 
by Performer, 1992 

Government 

N0TE:Figuresdonot include DOEspending for nudearweapons R&D. 
SOURCE: National Science Foundation, Federal Funds for Researah 
andllevelopment: Fiscal Years 1990,1991 and 1992, Volume XL, NSF 
92-322, (Washington, DC:: 1992), table G9. 

billion was spent in government-owned, government- 
operated labs (GOGOs), while the other $7 billion 
went to government-owned, contractor-operated 
labs (GOCOs) and to Federally Funded Research 
and Development Centers O;FRDCs), which are 
owned and administered by nongovernment insti- 
tutions (e.g., universities) but do most of their 
work for a government agency6 (table 3-1). 

It is misleading to think of all the labs and the 
entire $25 billion as eqt~ally available (or con- 
versely, equally limited) for helping to advance 
commercial technologies. The Federal laborato- 
ries are a varied lot, ranging from vast campuses 
with thousands of researchers to single offices 
within an agency or university staffed by 5 or 10 
people. Many of the labs are relatively small 
outfits, and even the big ones have widely 
differing potential for forming industrial partner- 

See chapter 5 of this report for a discussion of some of the dual-use projects supported by DoD's Advanced Research Rojecb Agency, 
and the implications for competitiveness. 

The figure of 726 Federal labs is often used but is misleadingly precise; the number varies depending on definition. There is no readily 
available count of all Federal labs using a consistent defdtion, but "hundreds" is the right order of magnitude. R&D figures given in this 
section are estimates for fiscal year 1992, and are Federal obligations for total R&D not including expenditures for R&D plant and equipment. 
The source is National Science Foundation, Federal Funds for Research andDevelopment: Fiscal Years 19911,1991, and 1992, NSF 92-322, 
Detailed Statistical Wles (Washington, DC: 1992). 

Lincoln Laboratory, sponsored by the Air Force and administered by the Massachusetts Institute of Technology, is a leading FPRDC. 
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Table 3-1-R&D by Selected Government Agencies and Laboratories, FY 1992 (mllllons of dollars) 

DepartmenffAgency Total R&D Total Lab Intramural FFRDCsa 

Department of Defense ............................. 
Department of Energy .............................. 
National Aeronautics and Space Administration.. ....... 
Health and Human Services.. ....................... 

National Institutes of Health ....................... 
Department of Agriculture ........................... 
Department of Commerce ........................... 

National Institute for Standards and Technology ...... 
National Oceanic and Atmospheric Agency ........... 

Department of the Interior.. ......................... 
National Science Foundation.. ...................... 

Indicates amount less than $50,000 
a FFRDCs: Federally Funded Research and Development Centers. 
SOURCE: National Science Foundation, Federal Funds for Research and Development: Fiscal Years 1990, 1991, 1992. Volume XL, NSF-92-322 
(Washington,DC: 1992), table C-9. 

ships and developing technologies with cornrner- 
cial promise. 

About half the money going to government 
labs is spent for nondefense purposes, much of it 
by agencies that already have close, longstanding 
relationships with private industry. The Depart- 
ment of Health and Human Services, which runs 
the National Institutes of Health w), had a lab 
budget of $2 billion in 1992;7 in addition to its 
strong emphasis on basic research, NIH supports 
applied research of immediate interest to the 
pharmaceutical, medical device, and biotech- 
nolgy industries. The National Aeronautics and 
Space Administration (NASA), which operates 
the largest of the nondefense laboratories, spent 
$3.5 billion in its labs in 1992. About 10 percent 
of NASA's R&D is in aeronautics, which over the 
years has been closely aligned with the needs and 
interests of the commercial aircraft industry; in 
fact, that is part of the agency's statutory mission. 
NASA's space R&D, on the other hand, has less 
direct links with commercial markets (even 
though Earth-orbiting satellites and remote sens- 

ing have ultimately affected the civilian economy 
in remarkable ways). 

Other major, but smaller, players among civil- 
ian agencies are the Departments of Agriculture, 
Commerce, and the Interior, some of them having 
important industry ties. The central mission of the 
Commerce Department's National Institute of 
Standards and Technology (NIST) and its labs is 
to serve industry's needs; NIST labs received 
$144 million from their parent agency in 1992, 
but contributions from other agencies and private 
industry collaborators brought the total up to 
about $450 million. A large share of the $575 lab 
budget of the Agricultural Research Service is for 
applied research that is more or less directly 
useful to American fanners, and at least a part of 
the $147 million spent in the Forest Service's labs 
is likewise useful to the timber and wood products 
industries. On the other hand, research in the 
Commerce Department's National Oceanographic 
and Atmospheric Administration labs (funded at 
about $272 million in 1992) is usually on 
scientific subjects of less immediate interest to 
industry. 

7 Note that the figures given here are only for R&D done in laboratories that the agency operates, owns, or funds, not for its entire R&D 
spending. For example, HHS had an RBrD budget of $9.8 b i o n  in 1992 (table 3-I), with universities and colleges the major performers. 
NASA's whole R&D budget in 1991 was $8.3 b i o n  (mostly for space), and private industry was the main performer. 
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The government's defense labs have tradition- 
ally focused on their primary mission, which is to 
develop military technologies, with any benefits 
to the civilian side of the economy more or less 
fortuitous. True, some big defense R&D pro- 
grams have been sold to Congress and the public 
partly on the basis of potential spinoffs to 
commercial industry. A prime example is the 
Strategic Defense Initiative. The same has often 
been true of NASA's costly space R&D which, 
like military R&D, is targeted to a noncornmer- 
cial government mission. However, for the past 
dozen years, starting with the Stevenson-Wydler 
Act of 1980, Congress has shown increasing 
interest in urging Federal labs to transfer the 
technology they develop for government pur- 
poses to private industry. Federal labs with 
defense missions are big spenders, and are the 
object of most of the urging. 

Topping the list of government spenders for 
in-house R&D is the Department of Defense, with 
a 1992 lab budget of $1 1.6 billion. However, less 
than half of the money going into DoD labs is 
spent on research, development, testing and 
evaluation (RDTBrE) activities within the labs; 
the rest is passed through to outside performers, 
mostly defense  contractor^.^ With few exceptions 
(e.g., the science-oriented multiprogram Naval 

Research Laboratory), the Defense Department's 
R&D labs pass through well over half of their 
budgets while testing and evaluation (T&E) 
centers, such as the Navy's Weapons Center at 
China Lake, California, spend more than half 
in-house (see ch. 6).9 

The next biggest spender was the Department 
of Energy, with $4.7 billion.1° In contrast with the 
DoD labs, most of the funding DOE provides its 
labs is spent in-house, and indeed is supple- 
mented by about $1 billjon from other Federal 
agencies, mostly DoD. DOE labs also differ from 
most DoD labs (and most other Federal labs as 
well) in that they are GOCOs, owned by the 
government but run by contractors-universities, 
other nonprofit institutions, and private industrial 
fm (some of the latter on a not-for-profit basis, 
but some for profit). As discussed in chapter 4, 
their status as GOCOs makes a difference, 
sometimes favorable and sometimes not, in the 
DOE labs' abilities to work with industry in 
developing advanced technologies. 

This report, with its focus on redirecting 
government R&D resources from strictly military 
to dual-use and commercial applications, concen- 
trates on the DOE nuclear weapons laboratories. 
The term "weapons lab" usually refers to Los 
Alamos and Lawrence Livermore, which design 

Depanrnent of Defense In-HouseRDT&E Activities for Fiscal Year 1990, prepared for the Office of the Secretary of Defense, Office of 
the Deputy D i t o r  of Defense, Research and Engineering/Science and Technology (Washington, DC: m e  Pentagon, n.d.). This document 
reports spending for total and in-house RDTBiE activities in 91 Anny, Navy, and Air Force facilities, employing about 100,000 civilian and 
military personnel. Spending for the total RDTBtE program was $8.4 billion, with $3.9 billion (46 percent) spent in-house in fiscal year 1990. 
These figures are not exactly comparable with R&D data collected by the National Science Foundation. They are mostly limited to RDT&E 
activities where funding for in-house RDT&E is at least 25 percent of the in-house portion of the facility's budget; they do not include spendimg 
in FPRDCs. See also Michael E. Davey, "Defense Laboratories: Proposals for Closure and Consolidation," Congressional Research Service, 
Library of Congress, Jan. 24, 1991, p. CRS-6. 

9 Ibid. For example, at the bigRDT&E complex at W r i t  P a o n o r c e  B e  the sixR&D labs spent only 17percent of theirRDT&E 
budgets ($131 million of $789 million) in-house in 1990, while the one T&E center spent 70 percent ('$66 million of $96 million) in-house. 
The R&D centers are the Aero Propulsion and Power Labomtory, the Aerospace Medical Research Laboratory, the Avionics Laboratory, the 
Electronic Technology Laboratory, and the Materials Laborato~y. The T&E center is the 4950th Test Wing. Ovexall, in 1990, the Defense 
Department's R&D labs spent 41 percent of their budgets in-house compared with 59 percent at the T&E centers. 

lo Again, note that these figures are only for R&D performed in government-owned, -operated, or -funded labs. DoD's total 1992 budget 
for R&D, excluding expenditures for R&D plant and equipment, was an estimated $38.8 billion. DOE'S was $6.5 billion. 
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nuclear warheads, and Sandia, which develops. 
field-ready weapons using the warheads.ll These 
labs are in a class by themselves. They are very 
large, with collective budgets of $3.4 billion in 
fiscal year (FY) 1993, and over 24,000 regular 
employees.12 Nuclear weapons activities took 
from 50 to 61 percent of their operating budgets 
(least for Lawrence Livermore, most for Los 
Alamos); if the labs' work for DoD is added in, 
funding for military-related activities ranged 
from 67 percent at Lawrence Livermore to 78 
percent at Sandia. These labs also have a history 
of substantial nondefense work. 
Among Federal R&D institutions, the nuclear 

weapons labs face the clearest need to change 
with the end of the Cold War. Their mission of 
nuclear weapons design is fading; in 1993, no 
new nuclear weapons were being designed. None- 
theless, funding for the labs continued to rise (in 
constant dollars, taking inflation into account) 
through EY 1992 and barely dropped in EY 1993. 
This growth was partly due to steep increases for 
a massive environmental cleanup job, plus more 
modest amounts for non-proliferation work, de- 
commissioning existing weapons, and safety and 
security of the remaining nuclear stockpile; all 
these activities are funded by the nuclear weapons 
account. Spending for nuclear weapons-related 
activities, after declining from the late 1980s 
through 1991, turned up in 1992 and again in 
1993. The fact remains that the nuclear weapons 
labs are looking at a future that is very different 
from their past. 

THE DOE WEAPONS LABORATORIES 

The DOE'S laboratory complex consists of the 
nine multiprogram laboratories (including the 
weapon labs), which are usually called the 
national labs, plus eight single-program energy 
labs.I3 They are funded by six program areas: 
Defense Programs (DP) and related nuclear weap- 
ons offices, which include work in all aspects of 
nuclear weapons design, safekeeping, non-prolif- 
eration, and environmental restoration of the 
damage from 50 years of weapons work; Energy 
Research, which supports fundamental scientific 
research; the Nuclear Energy, Fossil Energy, and 
Conservation and Renewable Energy programs, 
which concentrate on applied energy R&D; and 
the Environmental Restoration and Waste Man- 
agement program. 

The weapons labs dominate the DOE lab 
complex. In 1992 they got over one-half of the 
funding for all the DOE labs. The biggest part of 
their funding comes from DOE'S atomic energy 
defense weapons account (including Defense 
Programs and related nuclear weapons offices); 
DoD contributes an additonal, though declining, 
share (figures 3-4, 3-5, and 3-6). The weapons 
labs grew rapidly in the military buildup of the 
1980s, increasing their operating funding (in real 
noninflated dollars) by 58 percent from 1979 to 
1992, while the energy labs' funding rose 15 

The Idaho National Ehgheexing Laboratory (INEL), which handles defense waste and m a w  production p r o m ,  is sometimes 
included among the weapons labs. So is the weapons part of the Y-12 facility at OakRidge National Laboratory, which processes nuclear fuel 
(uranium and lithium) and does precision machining of weapons components. 

l2 ThiS counts only regular employees. On-site wntract employees amount to many more. IN 1993, Sandia's 8,450 regular employees were 
supplemented by 2,000 on-site contract employees; Los Alamos, with about 7,600 regular employees, had some 3,000 on-site contractors. 

l3 The number of DOE labs differs as counted by various sources. If small specialized labs are included, the number can be as high as 29. 
The figure of 17 comes from Seaekuy of Energy Advisory Board, "A Repon to the Secretary on the Department of Energy National 
Laboratories," mimeo, July 1992. The other national labs are the six energy multiprogram labomtories: Argonne National Laboratory, 
Brookhaven National Laboratory, Idaho National Engineering Laboratory, Lawreme Berkeley Laboratory, Oak Ridge National Laboratory. 
and the Pacific Northwest Laboratory. DOE'S eight single-prow laboratories include: Ames Laboratory, Continuous Electron Beam 
Accelerator Facility, F d  National Axelaator Laboratory, National Renewable Energy Laboratory (formerly the Solar Energy Research 
Institute), Princeton Plasna Physics Laboratory, Stanford Linear Accelerator Center, Stanford Synchrotron Radiation Laboratory, and the 
Superwnducting Super Collider Laboratory. 
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Figure 3-4-Nuclear Weapons and DoD Funding for Sandia National Laboratories 

1.4 I 
1993 dollars (billions) 

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 

Nuclear weapons DoD fund~ng Other 

NOTE: Operating budget only. DoD funding not available prior to 1977. 

SOURCE: Sandia National Laboratories, 1993. 

Figure 3-+Nuclear Weapons and DoD Funding for Lawrence Livermore National Laboratory 

1993 dollars (billions) 

1.2 

0 Nuclear weapons DoD funding Other 

NOTE: Operating budget only. DoD funding not available prior to 1979. 

SOURCE: Lawrence Uvermore National Laboratory, 1993. 
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Figure 3-&Nuclear Weapons and DoD Funding for Los Alamos National Laboratory 

1993 dollars (billions) 
1.4 

0 Nuclear weapons DoD funding Other 

NOTE: Operating budget only. DoD funding not available prior to 1974. 

SOURCE: Los Alamos National Laboratory, 1993. 

Figure 3-7-DOE Multiprogram Laboratories Funding in 1979 and 1992 
(In mlllions of 1992 dollars) 
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percent (figure 3-7).14 The weapons labs' budgets 
continued to climb through 1993, when their 
combined funding was almost two and one-half 
times what it was at the low point in 1974 (figure 
1-12). In 1993 only Lawrence Livermore took a 
substantial cut; funding for Sandia and Los 
Alamos continued to rise. 

Table 3-2 shows details of funding of nuclear- 
weapons related activities at the three labs. (Note 
that these figures are in current dollars.) In 
constant 1993 dollars (table 3-3) the total for the 
three labs was at a 6-year high in 1993, but a 
growing share of this was for activities that are not 
really military (see the discussion below). 

I Mix of Militaryand Civilian Activities 
Despite their dominant size and focus on 

military R&D, the big three weapons labs share 
with the other national labs some varied nonmili- 
tary functions and much of their history. The 
origin of four of the national labs-Argonne, 
Brookhaven, Los Alarnos, and Oak Ridge--was 
in the Manhattan Project during World War II.15 
After the war, on the reasoning that the A-bomb 
was too important to be left to the generals, the 
Atomic Energy Act of 1946 put control of both 
atomic weapons and civilian applications of 
atomic energy in the hands of a civilian agency, 
the newly created Atomic Energy Commission. 
(AEC). Additional national labs were created 
under the aegis of AEC; they were charged not 
only with continuing weapons work but also with 

developing atomic energy for peaceful purposes 
and, as a foundation for both, the advancement of 
basic scientific research in nuclear and high 
energy physics. Eventually, after DOE was 
formed in 1977, all the AEC labs were transferred 
to the new department. 

At one time or another, all nine national labs 
have had responsibilities for both military and 
civilian activities. Lawrence Berkeley, the least 
military of them all today and one of the smallest, 
had no funding from Defense Programs by 1988 
and just 2 percent of its money from DoD, but 
during World War 11 it was almost wholly 
devoted to the Manhattan Project.16 Brookhaven, 
which concentrates heavily on fundamental sci- 
entific studies, nonetheless owed 8 percent of its 
funding to Defense Programs and DoD in 1988. 
Oak Ridge, the largest and most diverse of the 
energy labs, got 2 1 percent of its support from the 
military side; Argonne, another large and versa- 
tile lab, was 19 percent military. Both the Pacific 
Northwest and the Idaho National Engineering 
(INEL) labs received 45 percent of their financial 
support from the militaq; INEL in fact is 
sometimes classified as a weapons lab. Both 
concentrate much of their work on management 
of nuclear wastes, prominently including defense 
wastes. 

Conversely, the weapons labs have at times had 
quite a substantial mix of nonmilitary projects. 
Los Alamos, founded by physicists, has kept an 
emphasis on basic scienWic research, including 

l4 U.S. Department of Energy, unpublished data from the Institutional Planning Database, US DOE ST-3 11. These calculations include the 
Idaho National Eng~~eering Laboratory (INEL) among the energy labs. INEL is sometimes categorized separately as a "nuclear energy" 
laboratory because its work is concentrated largely in producing nuclear materials (mostly for weapons) and handling nuclear wastes. Argonne, 
Brookhaven, Lameme Berkeley, Oak Ridge, and Pacific Northwest National Laboratories are considered "energy research" laboratories. 
Excluding INEL, the total funding for the energy research labs rose about 10 percent from 1979 to 1992. 

l4 U .S. Department of Energy, unpublished data from the Institutional Planning Database, US DOE ST-31 1. These calculations include the 
Idaho National lZngheering Laboratory (INEL) among the energy labs. INEL is sometimes categorized separately as a "nuclear energy" 
laboratory because its work is concentrated largely in producing nuclear mate- (mostly for weapons) and handliig nuclear wastes. Argonne, 
Brookhaven, Lawrence Berkeley, Oak Ridge, and Pacific Northwest National Laboratories are considered "energy research'' laboratories. 
Excluding INEL, the total funding for the energy research labs rose about 10 percent from 1979 to 1992. 

l5 LawremeBerkeley Laboratory, the oldest of the national labs, was founded in 1931 to advance the development of the cyclotron, invented 
by Ernest Lawrence. 

l6 Informationon budgets of national labs is drawnfromU.S. Department of Energy, Multiprogranr Luboratories: 1979 to 1988-4 Decade 
of Change (Washington, DC: 1990). 
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Table 3-2-Funding for Nuclear Weapons-Related Activities in the DOE Weapons Laboratories. 1988-1993 
(In mllllons of dollars) 

Program 
PI 1988 PI1989 FYI990 PI1991 FY 1992 FY 1993 
Actual Actual Actual Actual Actual Budget 

Nuclear weapons RD&T 
Lawrence Livermore ........... 31 4.9 31 5.6 297.7 267.8 287.0 253.5 
Los Alamos .................. 285.5 288.7 276.4 267.7 298.1 273.1 
Sandia ...................... 439.2 445.7 443.9 429.1 467.9 449.8 

Technology Commercialization 
Lawrence Livermore ......... 0.2 2.8 30.5 
LosAlamos ................ 0.5 5.2 15.0 
Sandia .................... 1.3 8.3 38.0 

Inertia1 Confinement Fusion 
Lawrence Livermore ........... 66.1 64.6 67.7 77.2 84.1 90.0 
Los Alamos .................. 29.0 29.9 30.9 24.2 23.6 24.8 
Sandia ...................... 28.3 25.8 27.5 29.2 31.4 30.0 

Materials Production 
Lawrence Livermore ........... 69.6 68.5 61 . 1 66.0 4.9 2.0 
Los Alarnos .................. 32.7 35.8 23.2 26.5 13.1 12.4 
Sandia ...................... 0.0 0.0 0.0 0.0 0.0 0.0 

New Production Reactors 
Lawrence Livermore ........... 1 . 0 0.0 0.0 0.2 0.3 
Los Alamos .................. 0.0 16.4 14.3 10.8 0.7 

...................... Sandia 0.0 7.7 4.3 7.3 4.0 
Stockpile SupporP 

Lawrence Livermore ........... 6.9 6.0 0.0 0.0 0.0 0.0 
Los Alamos .................. 49.4 56.0 49.5 57.1 79.4 91.0 
Sandia ...................... 117.0 118.9 118.0 122.8 143.3 133.0 

Verification and Control 
Lawrence Livermore ........... 19.1 24.1 25.5 20.8 22.8 50.3 
Los Alamos .................. 30.7 38.1 39.3 42.5 48.9 57.0 
Sandia ...................... 37.1 44.4 39.6 43.3 47.7 65.7 

Nuclear Safeguards and Security 
........... Lawrence Llvermore 3.3 2.8 3.7 3.7 3.7 3.4 

Los Alamos .................. 14.5 15.7 17.8 16.3 16.2 9.4 
Sandia ...................... 12.6 13.6 12.4 11.4 11.2 9.1 

Intelligence 
Lawrence Livermore ........... 8.4 8.0 8.2 
Los Alamos .................. 3.7 4.3 3.5 
Sandia ...................... 2.0 2.1 2.1 

Environmental Restoration and Waste Management (Defense) 
Lawrence Livermore ........... 10.1 13.0 31 . 0 46.5 68.2 71.4 
Los Alamos .................. 12.1 14.1 52.4 88.0 128.5 195.2 
Sandia ...................... 19.9 23.3 43.2 56.2 88.8 100.1 

Program Direction 
Lawrence Livermore ........... 0.7 1 . 0 2.4 0.6 3.0 9.7 
Los Alarnos .................. 0.2 0.0 0.0 0.3 3.0 20.1 
Sandia ...................... 0.0 0.0 0.0 0.2 5.0 3.0 

Total Nuclear Weapons-related Activitiesb 
Lawrence Livermore ........... 490.7 496.6 489.1 491 . 0 481.9 488.8 
Los Alamos .................. 454.1 478.3 505.9 540.6 625.9 687.2 
Sandia ...................... 654.1 671.7 692.3 698.5 804.7 796.8 

a Most nudear weapons decommissioning activities are included under Stockpile Support . 
b All atomic energy defense weapons activities are included . DOE has recently moved some activities formerly in Defense Programs to separate 

offkes. but they are included here as weapons-related activities for consistency with former years . 
SOURCE: Office of Technology Assessment. based on data from Layence Livermore National Laboratory. Los Alamos National Laboratory. and 
Sandia National Laboratories . 
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Table 3-3--Summary of Nuclear Weapons-Related Activities and Total Funding at the DOE Weapons 
Laboratories, 1988-93 in Current Dollars and 1993 Dollars 

Nuclear weapons RD&T -- 
Current year dollars (millions) 1993 dollars (millions) 

Lawrence Los Lawrence Los 
Year Livermore Alamos Sandia Total Livermore Alarnos Sandia Total 

1988 ....... $314.9 $285.5 $439.2 $1,039.6 $379.9 $344.4 $529.8 $1,254.1 
1989 ....... 315.6 288.7 445.7 1,050.0 364.8 333.7 515.2 1,213.7 
1990 . . . . . . . 297.7 276.4 443.9 1,018.0 329.8 306.2 491.7 1,127.7 
1991 ....... 267.8 267.7 429.1 964.6 283.7 283.6 454.6 1,021.9 
1992 . . . . . . . 287.0 298.1 467.9 1,053.8 295.5 307.0 481.8 1,084.3 
1993 . . . . . . . 253.5 273.1 449.8 976.4a 253.5 347.1 449.8 1 ,050.4a 

Total nuclear weapons-related activities 

Current year dollars (millions) 1993 dollars (millions) --- 
Lawrence Los Lawrence Los 

Year Livermore Alamos Sandia Total Livermore Alamos Sandia Total 

Total funding (operating budgets only) 

Current year dollars (millions) 1993 dollars (millions) -- 
Lawrence Los Lawrence Los 

Year Livermore Alamos Sandia Total Livermore Alamos Sandia Total 

1988 ....... $895.6 $884.4 $1,068.1 $2,848.1 $1,080.4 $1,064.5 $1,288.5 $3,433.4 
1989 . . . . . . . 953.0 902.3 1,081.6 2,936.9 1,101.6 1,043.1 1,250.2 3,394.9 
1990 . . . . . . . 983.5 926.0 1,110.6 3,020.1 1,089.4 '1,025.7 1,230.2 3,345.3 
1991 ....... 1,052.5 947.5 1,134.7 3,134.7 1,115.0 '1,003.9 1,202.1 3,321.0 
1992 ....... 1,022.6 1,010.9 1,276.6 3,310.1 1,053.0 '1,041.0 1,314.6 3,408.6 
1993 ....... 963.0 1.104.8 1.350.0 3.41 7.8 963.0 1.104.8 1.350.0 3.417.8 

a Includes $82 million for technology commerdalization. 

SOURCE: OTA, basd on data from Lawrence Livermore National Laboratory, Los Alamos National Laboratory, and Sandia National Laboratories. 

nuclear and particle physics. An official at 
Lawrence Livermore describes it as a center of 
"applied science," with nondefense work in 
fusion energy research, laser isotope separation, 
and environmental and biomedical research (e.g., 
mapping the human genome). In 1993, defense 
activities at Los Alamos were 71 percent of the 
total operating budget, down from 78 percent in 
1987; Livermore's share of defense activities was 
67 percent, compared to 76 percent in 1988. 

Sandia, consistently more defense-oriented, went 
from 87 percent defense-related activities in 1989 
to 78 percent in 1993. 

These percentages are misleading, however, 
leaving an impression of more military activity 
than is the case. hi FY 1993, Defense Programs 
and related nuclear defense funding of the three 
weapons labs amounted to about $2 billion; of 
this, about $1.1 billion was for weapons research, 
development and testing and other activities that 
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are clearly military (see table 3-2). In addition, and DoD took off; a good deal of the latter was for 
over $400 million went for non-proliferation the Strategic Defense Initiative. Together, De- 
responsibilities, safety and security of the stock- fense Programs, related nuclear weapons offices, 
pile, and decommissioning of excess weapons. and DoD accounted for more than 100 percent of 
Nuclear weapons funds also now pay substantial the huge rise in the weapons labs' budgets in the 
amounts for activities that are better described as 1980s, as spending for energy programs declined. 
dual use than defense. The largest of these is 
environmental restoration and waste manage- 
ment, which is mainly intended for cleaning up 
the nuclear and hazardous chemical detritus left 
by 50 years of nuclear weapons production but 
also has plenty of civilian applications.17 Nuclear 
weapons funding for this purpose in the three labs 
was about $350 million in FY 1993. A smaller but 
growing activity funded by the nuclear weapons 
account is cooperative agreements with industry 
to develop dual-use technologies (discussed below); 
funding at the three weapons labs for this purpose 
was $84 million in 1993.18 

The present is not the first time that DOE and 
its nuclear weapons labs have cut back on defense 
work. In the early 1970s, following the Vietnam 
War and coinciding with the Nixon-Kissinger 
policy of detente with what was then the Soviet 
Union, the labs went through a few years of 
declining budgets (in constant dollars). Sandia, 
the biggest and most defense-oriented, shrank the 
most (figures 3-4,3-5, and 3-6). In the later 1970s, 
the labs' budgets recovered, thanks in part to the 
nondefense energy research and applied energy 
programs that the Carter Administration strongly 
supported. By 1979-80, only about 50 percent of 
the Los Alamos budget was defense-related, 60 
percent of Livermore's and 70 percent of San- 
dia's. 

All this changed with the enormous military 
buildup of the 1980s. Already in the Carter 
administration, the amounts spent (in constant 
dollars) for defense projects in the weapons labs 
were rising from the low point of the Nixon-Ford 
years. After President Ronald Reagan took office, 
spending in the labs by DOE'S Defense Programs 

I Changing Missions 
Over the years, the character and missions of 

the national labs have changed and diverged, 
reflecting in part the talents, interests, and tradi- 
tions of the individual labs and their directors. 
The big changes, however, have come about in 
response to policy direction at the highest level, 
i.e., from the President and his Cabinet officers or 
from concerted efforts by Congress. Presidents 
Richard Nixon and Gerald Ford sharply cut back 
weapons work in the labs. President Jimmy Carter 
restored it to some degree and added a new 
mission of energy conservation and development 
of alternative energy sources. President Reagan 
largely undid the energy mission (and would have 
undone it more without the resistance of Con- 
gress) while pushing weapons work to heights 
unprecedented in peacetime. At the same time, 
through a series of laws and oversight, Congress 
energetically pushed the labs toward a new 
mission: transferring technology to private indus- 
try and working in partnership with industry to 
develop technologies with commercial promise. 
In the last year of the Bush Administration, the 
Secretary of Energy and other top officials joined 
in urging this new direction. 

Even in the early postwar years, the national 
labs took different directions within the atomic 
energy complex and most became identified with 
a particular leading mission in the field. For 
Brookhaven and Lawrence Berkeley, it was 
scientific research; for Argonne, development of 
fission reactors for both defense and civilian uses; 
for INEL and (a bit later) Pacific Northwest, it 

'7DOE also has a large separately funded nondefense environmental restoration and waste management RBrD program. 

l8 These cooperative projects are mostly funded from the atomic weapons RD&T account. 
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was nuclear waste handling and materials produc- plan for diversification eventually devolved to 
tion. Design of nuclear warheads was lodged in sets of relatively small projects. 
the rival Los Alarnos and Livermore labs, and Oak Ridge was the earliest but not the only 
engineering of the weapons containing the war- national lab to look for other projects and other 
heads at Sandia. sponsors outside AECJO Under the Nixon Ad- 

Oak Ridge had a less distinct identity.19 Its ministration, beginning in 1969, lab budgets got 
Y-12 plant was the Manhattan Project's center for tighter; as the Vietnam War wound down and the 
producing weapons-gradeuranium, but after World Administration negotiated detente with the Soviet 
War I1 Oak Ridge lost out to other labs in the Union, funds for nuclear weapons research and 
major activities of the AEC (e.g., physics re- design shrank s~bstantiiilly. For the first time 
search, reactor development, weapons design). since it was founded, Sandia laid off employees. 
By 1955, Oak Ridge's energetic and well- Other labs looked for nonnuclear work. With a 
connected director, Alvin Weinberg, had begun to certain amount of prescience (the "energy crisis" 
talk about diversified projects and sponsors for had not yet happened), some researchers at 
the projects other than AEC. In 1960, AEC and Lawrence Berkeley turned their efforts into re- 
the congressional Joint Committee on Atomic newable energy and energy conservation. Ar- 
Energy approved diversification, and Dr. Wein- gonne began moving into nonnuclear fossil en- 
berg instituted seminars with senior members of ergy and environmental research. 
the lab staff to search out national problems that Like Oak Rid,ge's much stronger push to 
fit the lab's abilities. The idea was to concentrate diversify, these were lab-initiated efforts. Not 
on large-scale, long-range problems of broad until the energy crisis of 1973-74--the embargo 
national interest that had little appeal to prof- by Mideast oil producers that created long lines at 
itmaking institutions. Weinberg's vision was to gas stations and the huge runup in oil prices 
create programs that formed a comprehensive resulting from cartel controls over oil production 
whole, rather than a collection of disparate by the Organization of Petroleum Exporting 
projects. Countries (OPEC)-was there high-level direc- 
Oak Ridge did diversify, but the vision of a tion to the labs to alter their missions. Project 

comprehensive whole did not materialize. The lab Independence, decreed by President Nixon, was 
undertook programs successively in desalination the beginning of a national effort to find ways 
of water, civil defense, large-scale biology and, other than OPEC oil to meet the Nation's energy 
eventually, environmental research. None, how- needs. One result of this new emphasis was the 
ever, offered the sustained generous funding of creation of the Energy Research and Develop- 
AEC's nuclear energy projects or its hands-off ment Administration (ERUA) to oversee all the 
management that left a great deal of discretion to Federal Government's energy research programs. 
the lab. In 1960, all of Oak Ridge's funding came The AEC labs and several nonnuclear energy 
fiom the AEC; by 1974, 15 percent came from programs went to ERDA, and AEC's regulatory 
other government agencies. But all the big functions went to the new Nuclear Regulatory 
initiatives Oak Ridge had launched in a grand Commission. 

-- 
19 Most of the material on the diversification efforts of Oak Ridge National Laboratory in the 19ms and early 1970s is drawn from Albert 

H. Teich and W. Henry Lambright, ''The Redirection of a Imge National Laboratory," Minerva, vol. xiv, No. 4, winter 1976-77. 
20 Sources for experience of the national labs in the 1970s include Energy Research and Development Admiuiitration, Report of the Field 

and Laboratory Utilization Study Group (December 1975); U.S. Department of Energy, Review of Holes and Functions of the Laboratories 
and Operations m c e ,  DESM 79-3 (August 1979); Energy Research Advisory Board to the U.S. Department of Energy, The Department of 
Energy Multiprogram Laboratories, DOE/S-0015 (September 1982); U.S. Congress, Office of Technology Assessment, National 
Laboratories-Oversight and Legislation Issues, background paper (1980); interviews with present imd former lab personnel. 
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However, only after the Carter Administration hire lab researchers as consultants; and-perhaps 
took office in 1977 was there a strong sustained the most powerful form of technology transfer- 
drive with the power of the President behind it for collaborative projects in which the lab and a firm 
alternative energy supply and energy conserva- or consortium of firms team up to create new 
tion. ERDA became the U.S. Department of technology that meets industry needs. 
Energy. And for the first time, substantial funding From 1980 through 1989, Congress passed 
for applied energy R&D other than nuclear was several major laws21 that directed Federal agen- 
open to the labs. Plenty of money was still cies and the labs to transfer technologies to State 
available for R&D in nuclear power (e.g.? for the and local governments and the private sector, 
breeder reactor, other forms of fission energy and? where appropriate; mandated that every lab set up 
as a 10% shot, fusion), but new programs in solar mechanisms for technology transfer, including 
energy, conservation, deaner coal, and synthetic creating an Office of Research and Technology 

from coal and shale got growing support. Application and joining the Federal Laboratory 
These new energy programs accounted for a Consortium for technology transfer; successively 
rising share of the weapons labs' resources in the the labs, to give private 
later 1970s* to their budgets, and companies exclusive rights to technologies devel- 
contributed to the shift to a less military character oped in the labs (thus encouraging the companies 
in the weapons labs, especially b s  Alamos. to put their own money into commercializing the 

With the military buildup of the 1980~9 the technologies); and the labs to 
weapons labs regaioed their ovenuhelmiagly formal cooperative research and development 
defense character and abandoned some of the agreements (C,As) with industry. At first (in energy programs they had begun under the Carter 

1986), only government-operated labs got the 
Administration. The energy labs too were af- 
fected by the powerful emphasis on defense in the CRADA authority; a 1989 law extended it to 

Reagan years; Argonne and Oak Ridge both contractor-operated labs, which include nearly all 

added fairly substantial DoD-funded programs. the DOE labs. 

be same timeperhaps surprisingly in view Technology transfer has been an issue for the 

of the weight being given to defensp--congnss labs ever since their responsibilities were broad- 

led increasingly active to promote the ened beyond civilian and military uses of nuclear 

transfer of commercially promising technologies Power- Relations b~~~ the labs and the 

from the national labs to private bdustly. Tech- nascent nuclear power industry in the 1950s were 
nology transfer is a broad term that covers many necessarily close; the industry could hardly have 
kinds of activities, including spin-offs, that is, existed without the labs. But from the time the 
licensing to exisring commercial f- technolo- labs undertook nomuclear energy activities, they 
gies that the labs developed to meet their parent and their parent agency ( f h t  ERDA, then DOE) 
agencies' needs; startups, or helping new f i s  to were concerned about getting their R&D results 
license and commercialize lab technologies; let- and new technologies out into the commercial 
ting firms use costly, specialized lab equipment or energy 

21 hrlajor laws promoting technology transfer include the Stevemoon-Wyd Technology Innovation Act of 1980, the Patent and Trademark 
Amendments Act of 1980, the Bayh-Dole Patent Amendments of 1984, the Federal Technology Transfer Act of 1986, the Omnibus Trade and 
Competitiveness Act of 1988, and the National Competitiveness Technology Transfer Act of 1989. 

22 This concern got substantid attention in two reports on DOE labs and field offices in the 1970s: Report of the Field and Laboratory 
Utilization Study Group (December 1975), preparedby an independent study group that included members from universities, nonprofit research 
groups, and private companies, as well as from ERDA headquarters and the labs; and DESM 79-3 Review of Roles and Functions of the 
Laboratories andField Operations W c e s  (August 1979). prepared by DOE and lab personnel. 
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In the 1980s, expectations about technology 
transfer took on a new character. Congressional 
interest in the issue centered increasingly on what 
lab technologies could do for American industry 
generally, rather than just feeding into the energy 
industry. Despite the rising and broadening ex- 
pectations, however, and despite encouragement 
from the new laws, an executive order by 
President ReaganT3 and congressional hearings, 
technology transfer from the national labs- 
indeed from most Federal labs-remained at very 
modest levels throughout the 1980s. In 1989, all 
the DOE labs, funded at about $5 billion, had 
issued 21 1 patents, concluded 54 license agree- 
ments, and received about $900,000 in royalties 
from outstanding licenses." These measures do 
not capture all the technology transfer activities 
that were going on in the 1980s. Argonne and Oak 
Ridge, the two biggest of DOE's six multipro- 
gram energy labs, both created institutions to help 
startup firms exploit lab technologies. Oak Ridge's 
Tennessee Innovation Center, formed in 1985, 
contributes equity capital to new finns, as well as 
providing various business services. Argonne's. 
ARCH Development Corp., founded 1986, han- 
dles all the patents and licensing of Argonne's 
inventions, and has a venture capital fund that 
enables it to start up firms itself, if need be, to 

commercialize the lab's technologies. Sandia, the 
most energetic of the weapons labs in technology 
transfer during the 1980s, considered that its free 
consultations with 600 industry visitors permonth- 
and even occasional house calls-were its most 
productive but hardest to measure form of trans- 
fer.25 Nevertheless, on the whole, progress in 
commercializing the labs' technologies was 

As we shall see in the discussion below, the 
picture had changed markedly by 1992. Increas- 
ingly, the action in technology transfer was 
focused on cooperative lablindustry research, in 
which firms share the costs (often paying more 
than half) of projects to develop technologies of 
interest to both parties. Scores of firms responded 
enthusiastically tc~ a pilot program for coopera- 
tive, industry-led projects in high temperature 
superconductivity, begun in late 1988 at three 
DOE labs, Argonne, Oak Ridge, and Los Alamos. 
By 1991-92, literally hundreds of firms were 
responding to calls for proposals to team up with 
the labs in collaborative R&D projects funded by 
DOE's Defense Programs. 

Why the change? Several major factors played 
a part. First, the National Competitiveness Tech- 
nology Transfer Act (NCTTA) of 1989 allowed 
the contractor-operated DOE labs, for the fist  
time, to sign CRADAs with industry. Although it 

23 Executive Order 12591, Apr. 10,1987, established guidelines for the Federal labs on technology transfer. 

General Accounting Office, Program Evaluation and Methodology Division, Difising Innovations: Implementing the Technology 
Transfer Act of I986 (1991). This record is sometimes compared with that of the Massachusetts Institute of Technology, which has one of the 
best-regarded technology licensing programs in the country. h4IT (including Lincoln Laboratory, an PFRDC that is managed by MIT and does 
most of its work for the Air Force) had an annual research budget of about $800 million in the period 1990-92, had over 100 patents issued 
each of those years, concluded an average of 87 technology licensing agreements per year, and received income from these agreements raoging 
b m $ 4  to $16 million a year. (Information provided by Christina Jansen, Technology Licensing Office, Massat:husetts Institute of Technology, 
Aug. 27,1992.) The comparison is not altogether a simple one, however. For example, in MIT's streamlined technology licensing process, fnms 
are usually treated on "fmt-come, fist-sewed" basis. As a private institution, MIT does not have the same obligation most government 
agencies undertake to give all potentially interested ~~J-IUS an equal chance at every license (though MIT considers that its system as a whole 
offers a fair opportunity to all). 

25For more details, see U.S. Congress, Office of Technology Assessment, Making Thing,s Better: Competing in Manufacturing, 
OTA-ITE-443 (Washington, DC: U.S. Government Printing Office, February 1990). 

26 Several major reports in the 1980s focused on the performance of the DOE labs and other Federal labs in transferring technology to 
industry, generally concluding that the labs still had a way to go. In particular, see Energy Research Advisory Board to the U.S. Department 
of Energy, Research and Technology Utilization (Washington, DC: U.S. Department of Energy, August 1988) and U.S. General Accounting 
Office, D i w n g  Innovations: Implementing the Technology Tramfer Act of 1986 (Washington, DC!: U.S. General Accounting Office, 1991). 
The tone of the latter report was guardedly optimistic. It found that the major provisions of the 1986 act had not been fully implemented, but 
that some departments had made considerable progress, and it was reasonable to expect more progress in the next year or so. 
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was possible for the labs to undertake cooperative 
projects before, and some had done so, CRADAs 
have some si@cant advantages, including clear- 
cut legislative authority, the ability to handle 
patent rights more flexibly, and authority to 
protect information generated in the projects for 
as long as 5 years. Cooperative projects with the 
labs often have a good deal more appeal for 
industry than simply licensing existing technol- 
ogy, because much of what the labs have to offer 
is core technologies and capacities that need 
further development before they begin to be 
useful to commercial firms. 

Second, by 1992, top officials of the Adrninis- 
tration as well as Congress were actively pushing 
technology transfer from Federal R&D programs 
and labs. The Department of Energy claimed 
technology transfer as a "formal, integrated 
mission" of all its labs, with the primary goal of 
"assisting U.S. based companies in the global 
race for competitive techn~logies."~~ In February 
1992, President George Bush launched a National 
Technology Initiative, with 15 conferences around 
the country at which 10 Federal agencies28 invited 
industry to make commercial use of government- 
sponsored research. 

Interest on the part of industry has been 
unprecedented-a third major factor. Partly, no 
doubt, this was because the power and prestige of 
the President and his Cabinet officers were now 
behind the program. It was also because many in 
U.S. industry had come to recognize that they 
needed the government as a partner in R&D, 
especially for high-risk, long-term, expensive 

projects. R&D spending by private industry, after 
climbing for many years, leveled off and even 
declined slightly in real terms after 1989. In the 
1980s many f m s  went into deeper debt than ever 
before and that, plus a U.S. financial climate that 
is generally rather unbiendly to long-term invest- 
m e ~ ~ t ? ~  made the prospect of sharing R&D risks 
with government attractive. 

Fourth, there is a pot of money for cooperative 
R&D projects-at least for the DOE weapons 
labs and for Defense Programs in the energy 
labs-that was never before available. The NC'ITA 
and subsequent 1egislation3O encouraged the labs 
to devote program funds to cooperative projects 
with industry, insofar as practicable. But to give 
the CRADA process a jump start, Congress also 
dedicated $20 million of Defense Programs' 
R&D funds in FY 1991 to cooperative projects 
with industry; in 1992 Congress raised the sum to 
$50 million and to $141 million in 1993. Al- 
though there was some dispute between DOE and 
Congress as to whether funds for technology 
transfer should be explicitly dedicated in this 
way, or whether all program funds should be 
regarded as available for the purpose, the amounts 
were becoming substantial enough to go at least 
part way toward meeting the keen new interest 
from industry. 

Finally, the labs themselves now have a 
powerful motive for making technology transfer 
a central mission. During the 1980s, while 
Congress was urging this mission on the labs, it 
was at the same time providing steep rises in 
funding for both nuclear and nonnuclear defense 

p p p  

27 U.S. Department of Energy, "The U.S. Department of Energy and Technology Transfer," rnimeo, ad.  

28 Participating agencies included the Departments of Commerce, Energy, Transportation, Defense, the Interior, Agriculture, and Health and 
Human Services as well as NASA, the Environmental Protection Agency, and the White House Office of Science and Technology Policy. 

29 There is persuasive evidence that capital costs for investments in new equipment and technology (Including tax provisions as well as 
interest rates) were higher in the United States than in Japan and Germany for a decade and a half through the late 1980s. Following actions 
by the Federal Reserve Bank, U.S. short-term interest rates dropped sharply in the recession and weak recovery of the early 1990s, but long 
term rates remained higher, and the expectation was that if deep Federal deficits persisted, they would lead to higher rates generally with 
business recovery. Moreover, the whole f w i a l  system in the United States, including the stock market and relations between firms and their 
banks, emphasizes and rewards high profits in the short  nu^ For discussion, see Office of Technology Assessment, Muking Things Better, op. 
cit., footnote 26, ch. 3. 

30 The Defense Authorization Act for Fiscal Years 1992 and 1993, Sec. xx. 
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work. Little wonder that the weapons labs, which 
saw their nuclear weapons and DoD funding 
swell by nearly 60 percent in the 1980s, should 
redouble their concentration on their historic 
defense mission, and that a new mission of 
working with industry on commercially prornis- 
ing technologies should be relatively neglected. 
The end of the Cold War and the dissolution of the 
Soviet Union has upended these priorities. Al- 
though old attitudes die hard and some in the labs 
still believe they will get the biggest part of a 
shrinking defense pie, the labs' leaders and many 
researchers are more realistic; they know their 
defense responsibilities must decline. In the new 
atmosphere, many in the labs are embracing the 
role of contributors to the economic security of 
the United States as well as its military security. 

I The Future of the Labs 
The discussion so far has assumed, implicitly 

at least, that although the labs may change their 
emphasis, goals, and size, they will continue to 
exist in recognizable form. However, many peo- 
ple are asking more fundamental questions about 
the future of the labs. More than at any time since 
they were created, issues are coming to the fore as 
to what real national purposes the labs serve and 
what size and shape they need to assume to serve 
those goals effectively. A crucial question is 
whether they can make a significant contribution 
to advancing commercial technologies and thus 
help U.S. industries compete against the best in 
the world. 

Some basic questions about the future of the 
labs were raised as long ago as 1983. Dr. George 
Keyworth, then Science Advisor to President 

performance. In i% report to the White House 
Science Council,32 the panel's top priority recom- 
mendation was that parent agencies should define 
clear, specific, and appropriate missions for the 
labs, and increase lor reduce their size-to zero, if 
necessary-depending on mission requirements. 
Although the panel did not evaluate in detail the 
quality of work at the various labs, it criticized the 
alternative energy research projects at several 
multiprogram DOE labs as having departed from 
a clearly defined mission. The mission and 
quality of work at the weapons labs, on the other 
hand, were praised. These views were in tune with 
the times; the Reagan Administration had already 
sharply reduced the labs' research on alternative 
energy and was greatly expanding funds for 
weapons work. However, the panel took the 
discussion a step further, suggesting that some 
(unspecified) labs might be downsized or closed. 
"It would be better to reduce the size of a 
laboratory to meet the real needs+of its legitimate 
missions than to maintain its size by f ~ g  in 
with unrelated research projects," said the panel, 
adding: "If necessary, a laboratory without a 
mission should be shut down."33 

Nothing so drastic occurred. While the weap- 
ons labs grew throughour the 1980s, even the 
multiprogram energy labs more or less held their 
own (in constant dollar fimding), although they 
did it by tilting to more weapons work. At the 
same time, another major recommendation of the 
Packard panel echoed earlier evaluations of the 
labs, and matched the rising congressional inter- 
est in more collaboration between the Federal labs 
and universities and industry. The panel said: 

Reagan, established a Federal Laboratory Review mhis country is increasingly challenged in its 
Panel, chaired by business leader David Pack- military and economic competitiveness. The na- 

to review the Federal laboratories and tional interest demands that the Federal laborato- 
recommend actions to improve their use and ries collaborate with universities and industry to 

31 Then Chief Executive Officer of Hewlett-Packard. 

32Report of the White House Science Council: Federalkboratory Review Panel, report to the CH~ffice of Science and Technology Policy, 
Executive Office of the President (Washington, DC: May 1983). 

33 Ibid., p. 4. 



90 1 Defense Conversion: Redirecting R&D 

ensure continued advances in scientific knowl- 
edge and its translation into useful technology.34 

The end of the Cold War and the dissolution of 
the Soviet Union brought into sharper focus the 
question of the future of the DOE labs, especially 
the three big weapons labs. Three divergent 
points of view began to emerge. First, maintain 
and reinforce the labs' traditional focus on 
nuclear and energy technologies. Second, give the 
weapons labs major new civilian missions, in- 
cluding both partnerships with industry and 
programs directed to public purposes (e.g., envi- 
ronmental protection). Third, drastically contract 
the whole DOE lab system, perhaps giving the job 
to a commission like the military base closing 
commission. 

The first approach is essentially cautious and 
status quo, while the other two envision thorough- 
going changes, but in different directions. The 
view that the labs' mission should be broadened 
rests on the conviction that they have special 
assets to offer, available nowhere else: the ability 
to do large projects with a long-term payoff, using 
flexible, multidisciplinary teams that combine 
scientists and engineers. It also reflects concern 
over the ebbing of private R&D spending in the 
United States and hope that lablindustry partner- 
ships can compensate to some degree. The 
contrary view is that the labs are an extravagance 
the Nation can ill afford; they can do little of 
interest to industry that cannot be done as well by 
universities or companies themselves, and that 
little costs too much. Some of the skeptics also 
hold the traditional view that government support 
for R&D should be limited to defense and basic 
science and should not extend to technologies 
with commercial potential. This idea is losing 
force, however. Support for governmentlindustry 

cooperation in precommercial R&D has broad- 
ened in recent years and by 1992 included many 
in the Bush Administration as well as in Congress 
and, most ~ i ~ c a n t l y ,  in industry.35 The more 
relevant question is whether the labs are the right 
place, or one of the right places, for govement/ 
industry R&D partnerships. 

An advisory task force appointed by Secretary 
of Energy James E. Watkins in November 1990 to 
consider the future of the DOE labs combined a 
status quo approach to the labs' missions with 
more radical suggestions to narrow the weapons 
labs' focus to nuclear defense only and downsize 
them accordingly. Watkins's charge to the Secre- 
tary of Energy Advisory Board Task Force on the 
Department of Energy National Laboratories was 
to define "a strategic vision for the National 
Laboratories . . . to guide [them] over the next 20 
years."36 He asked the Task Force to give special 
emphasis to national defense, economic competi- 
tiveness, energy security, scientific and techno- 
logical education, and environmental protection. 

In its report of July 1992, the Task Force laid 
out a future in which the major missions for the 
DOE labs would continue to be energy and 
energy-related science and technology, nuclear 
science and technology for defense and civilian 
purposes, and the fundamental science and tech- 
nology that underlie these. It also emphatically 
recommended a tight focus on nuclear defense for 
the three big weapons lab, with whatever reduc- 
tions and consolidation are necessary in an era of 
overall reduction of the Nation's defense effort. It 
emphasized new lab responsibilities for environ- 
mental cleanup and waste management, at both 
the energy and the weapons labs. And it cau- 
tiously endorsed more cooperative work by the 
labs with industry. It suggested that a few flagship 

34 Ibid., p. 11 

35 See the discussion of increasing support for government partnerships with industry in developing precompetitive commercial technologies 
in U.S. Congress, Office of Technology Assessment, Competing Economies: America, Europe, and the Pac~Qic Rim, OTA--98 
(Washmgton, DC: U.S. Government Printing Office, October 1991), pp. 62-63. 

36 Secretary of Energy Advisory Board. op. cit., attachment, Memorandum for the Chairman and Executive Director, Secretary of Energy 
Advisory Board, from the Secretary of Energy, James D. Watkins, Nov. 9, 1990. 
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labs be designated as centers of excellence for that it is better qualified than other R&D perform- 
technology partnerships with industry, selecting ers to perform the research job at hand. 
technologies consistent with their particular mis- While supporting lab collaboration with appro- 
sions. priate private sector partners, the Task Force 

For the weapons labs, the Task Force called on warned against overoptimism and premature ex- 
DOE to develop a coherent new defense program, pectations. It said the labs should build on their 
responsive to the changing nature of the rluclear individual expertise and identify the industrial 
threat and putting more emphasis on non- sectors they can work with best, rather than trying 
proliferation, verification, and arms control; re- to satisfy all cust'omers. For in-depth arrange- 
structuring of the weapons production complex; ments with industrial partners, long-term plan- 
and environmental restoration and waste manage- ning will be necessary. 
ment. The Task Force underscored its view that The Chairman of the House Committee on 
the weapons labs must concentrate on nuclear 
defense and little else, recommending that nonnu- 
clear defense work be limited so the labs would 
not depend on DoD to maintain their size and 
work forces. Somewhat contradictory, however, 
was the suggestion that Sandia-the largest of the 
weapons labs-be one of the several national labs 
designated as technology partnership centers of 
excellence, devoting as much as 20 percent of its 
R&D budget to cost-shared projects with indus- 

Science, Space, and Technology, Rep. George E. 
Brown, Jr., of California, proposed a different 
approach.37 Noting that the Nation no longer 
needs and cannot afford three nuclear weapons 
labs-"all of which are trying desperately to 
retain as much of their defense activity as 
possible, while also diverslfjring feverishly to- 
ward civilian missi~ons"--Brown suggested mak- 
ing a different use of these labs. He offered a 3- to 
5-year plan that would consolidate all nuclear 

try. defense and non-proliferation work at Los Alamos 
For the multiprogram energy labs, the Task and concentrate verification activities at Sandia, 

Force supported energy science and technology while also making it a center of excellence for 
directed toward energy efficiency, assurance of technology transfer. Lawrence Livermore would 
future energy supplies-including renewed atten- become a civilian National Critical Technologies 
tion to civilian nuclear power-and understand- Laboratory, building on the lab's strengths in 
ing of the environmental effects of energy use. materials science, c:omputational science, fusion, 
The Task Force further stated that each of the environmental remediation, and biote~hnology.~~ 
national laboratories must have its own clearly Brown proposed a cessation of nuclear tests in 3 
defined, specific missions to support DOE'S years, and a phased Cyear reduction of the 
over-arching missions, and should depart from its nuclear weapons RDT&E budget from nearly $3 
core mission only when a rigorous review shows billion a year to about half that level. The money 

- 
37 Letter to the Honorable James D. Watkins, Secretary, U.S. Department of Energy, from Georgc: E. Brown, Jr., Chairman, U.S. House of 

Representatives, Committee on Science, Space, and Technology, Feb. 8, 1992. 

38 ThiS proposal bore some resemblance to a suggestion in a 1992 report from the National Academy of Scnences that looked at the whole 
Federal R&D establishment and its role in civilian technology. (Committee on Science, Engineering, and Pul~lic Policy, National Academy 
of Sciences andNational Academy of Engineering, The Government Role in Civilian Technology: Building aNew Alliance (Washington, DC: 
National Academy Press, 1992)). The report is sometimes called the Brown report, after Harold Brown, former 1J.S. Secretary of Defense, who 
chaired the Panel on the Government Role in Civilian Technology that prepared the report. The report concluded that only a few laboratories 
had the potential to contribute much to private sector commercialization, but it did single out the n~ultipurpoae DOE labs as having greater 
potential to transfer commercially relevant technology than others. It suggested that agencies with activities related to commercially relevant 
R&D should select one laborato~y to focus on technology development and transfer. 
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saved could be directed toward civilian technol- 
ogy programs in the DOE lab system. 

A proposal from a quarter that is less sanguine 
about the labs' ability to contribute to industry, 
but wants it given a fair chance, came from the 
private Council on Competitivene~s.~~ The Coun- 
cil, made up of chief executives from business, 
labor, and universities, appointed an advisory 
committee led by Erich Bloch, former director of 
the National Science Foundation, to investigate 
the labs' potential. The Council's report called the 
labs a "major national resource" that should not 
be squandered, but warned against "holding up 
technology transfer from the labs to industry as 
the answer to our competitiveness problems." 
The report confined itself to the prospects for 
useful partnerships between the labs and industry, 
and recommended several steps to make technol- 
ogy transfer work. It did not outline a broad future 
for the labs, but cautioned that industryflab 
cooperation is not a justification for maintaining 
the labs' current staffing levels or programs, or a 
carte blanche for expansion into new activities, or 
a way to avoid the need for closing or consolidat- 
ing some labs. 

What the Council found was plenty of valuable 
basic technology in the labs, but plenty of barriers 
to its use by industry. "Clearly," said the report, 
"there is extensive overlap between industry 
needs and laboratory capabilities.'' But the Coun- 
cil found the pace of technology transfer, from the 
DOE labs in particular, has been disappointingly 
slow. Major barriers, it said, are too little funding 
for technology transfer, not enough attention to 
the mission of technology transfer in the lab 
system or rewards for its success, and too much 
bureaucratic interference from parent agencies 
(especially DOE) in lab-industry partnerships. 

Principal recommendations were: 1) authority to 
handle cooperative projects with industry should 
rest with the labs themselves-not with Congress, 
Federal agencies, or intermediaries; and 2) tech- 
nology transfer does not require new funds but a 
redirection of existing funds-specifically, 10 
percent of the labs' budgets should go to coopera- 
tive projects, with the share rising to 20 percent or 
even higher over the next few years. In addition, 
the Council recommended that the labs and 
industry should establish criteria for success now, 
apply the criteria after 3 to 5 years, and stop the 
program if it is not working. 

The Council's report seems to blend two 
divergent, but not really contradictory, points of 
view: first, that the DOE labs do have valuable 
assets that industry could tap, but second, that 
they are expensive institutions, and the obstacles 
to fruitful partnerships are high. The upshot is a 
pragmatic approach: let the labs prove what they 
can do, but set a time limit for showing results. 

Central to any real redirection of the DOE 
weapons labs is the issue of what missions they 
are supposed to carry out. Although the nuclear 
defense mission that occupied them in the past 
will not disappear, it will certainly diminish 
greatly and can no longer be central for all three 
of the biggest labs in the Federal system. Nor can 
it continue to be the preeminent source of 
technical strength in those labs as it has in the 
past. An informal poll by the Council on Compet- 
itiveness showed that industry rated advanced 
materials and processing, advanced computing, 
environmental technologies, and manufacturing 
processes, testing, and equipment as major tech- 
nical areas in which they need as~is tance .~  The 
labs specified these same areas as ones in which 
they have unique capabilities that could help 

- - - 

39 Council on Competitiveness, Industry as a Customer of the Federal Laboratories (Wasbugton, DC: 1992). The Council is sometimes 
confused with two other groups with similar names: the President's Council on Competitiveness, il government interagency committee that 
was made up of Cabinet members, was chaired by Vice-President Dan Quayle, but was abolished by President Bill Clinton; and the 
Competitiveness Policy Council, an independent advisory committee created by Congress and composed of Federal and State officials as well 
as private sector members. 

40 Ibid., p. 10. 
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Box 3-A--Core Competencies of DOE Weapons Laboratories 
Lawrence Livermore National Laboratory 

Measurements and Diagnostics 
Sensors and detectors 
Data acquisition and analysis 

r Imaging and signal processing 

Computational Science and Engineering 
r Solids, fluids, atomic structure 
r Electronics, electromagnetics 
r Scientific visualization 

Massively parallel processing 

Lasers, Optics, Electro-optics 
r High powerthigh radiance lasers 

High power semiconductor diode laser arrays 
X-ray sources, optics, and materials 
High power optical fiber transport 

Manufacturing Engineering 
r Precision engineering 
r Computer modeling 

Computed tomography 

Electronic Systems 
High density packaging 
Pulsed power 
High speed data transmission 

Engineered Materials 
r Ceramic-metallic composites 

Multi-layers 
Ultralightweight materials 

Applied Physics and Chemistry 
Plasma, solid-state and atomic physics 

r Chemical kinetics 
Magnetics and superconductivity 
Nudear chemistry 
Linear accelerators 

Atmospheric and Geosciences 
Seismology and imaging 
Geochemistry 
Transport modeling 
Global climate 

Defense Sciences 
r Nudear measurements 

X-ray optics and diagnostics 
Energetic materials 
Conventional munitions 

Bioscience 
Genomics 
Physical biology 
Analytical cytology 

(continued on next page) 

industry. Three out of four of these areas have 
contributed to and been supported by the nuclear 
weapons program for decades, and the fourth, 
environmental technologies, is now a prominent 
part of the program. Box 3-A shows in more detail 
the labs' own estimation of their core competen- 
cies, and possible civilian applications. 

If the nuclear weapons program will not be the 
main source of technology advance in the labs in 
future years, what will be? Responsibilities for 
new public missions might be assigned to the 
labs. "Public missions" are usually defined as 
goals of national importance that benefit the 
public at large, but require heavy financial 
commitments and offer either no payoff or a 

highly uncertain payoff in  the commercial mar- 
ketplace, so that private industry is unlikely to 
tackle the goals alone. National defense clearly 
fits the definition. But Federal R&D has long 
been extended to other areas as well that lay claim 
to a public purpose, including agriculture, aero- 
nautics, health, energy, and the exploration of 
space. Besides benefits to the public, research in 
most of these areas has contributed to commercial 
success for U.S. industries. 

The list of public missions is expanding. The 
dawning realization over the last few years that 
many U.S. industries are in trouble, with foreign 
competitors passing them by, has raised eco- 
nomic competitiveness to the level of a new 
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Box 3-A--Continued 
Los Alamos Natlonal Laboratory 

Nudear Technologies Advanced Materials and Processing 
Nuclear weapons design Plutonium processing 
Reactor design and safety analysis Manufacturing process analysis 
Nuclear medicine Materials modeling (materials by design) 
Nuclear measurements Polymers 

High Performance Computing and Modeling Ceramics 

Global environment (climate change, etc.) Metallics 

Computational test bed for industry Composites 

Massively parallel processing Beam Technologies 
High data rate communications Accelerator transmutation of waste laser 
Traffic modeling diagnostics 
Visualization Laser diagnostics 

Dynamic Experimentation and Diagnostics Material characterization 

Arms controVverification/safeguards Photonics 
Global environment Photolithography 

Neutron scattering Theory and Complex Systems 
Measurement of explosive phenomena Human genome 
Light detection and ranging (LIDAR) for Traffic simulations 
atmospheric measurements Neural networks 

Systems Engineering and Rapid Prototyping Non-linear phenomena 

Transportation systems 
Environmental and energy systems analysis 
Lasers manufacturing 
Accelerator systems 

national goal. Many of the new missions now 
being proposed for the labs reflect a sense of 
urgency and public responsibility for shoring up 
technologies important to American industry. For 
example, the Department of Energy Laboratory 
Technology Partnership Act of 1992, a bill that 
passed the Senate in July 1992, directed DOE and 
the labs to establish partnerships for developing 
"technologies critical to national security and 
scientific and technical competiti~eness."~~ Some 
of the areas specified in the bill were high 
performance computing, including hardware, soft- 
ware, and complex modeling programs; advanced 
manufacturing, including laser, robotics, rnicroe- 
lectronics and optoelectronics technologies; and 

indeed any generic, precompetitive critical tech- 
nology listed by the Department of Defense, the 
Secretary of Energy, or the biennial National 
Critical Technologies Report. Areas designated 
in the bill that fit a more traditional definition of 
public missions included renewed attention to 
energy conservation and energy supplies, trans- 
portation systems that reduce energy use and 
environmental damage, and, more broadly, health 
and the environment. 

Several issues come up in connection with new 
missions for the labs, First, a mission broadly 
defined as "econornic competitiveness" may be 
unworkable. Top officials at the labs fear that 
such an imprecise definition of their responsibil- 

4' Similar provisions are in S. 473, introduced in the 103d Congress. 
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Sandia Natlonal Laboratory 

Engineered Materials and Processes 
r Synthesis and processing of metals, ceramics, 

organics 
r Characterization and analytical technique 

development 
r Theory, simulation and modeling of materials and 

processes 
r Melting, casting and joining metal alloys 
r Chemical vapor deposition and plasma 

processing 
r Ion beam processing and analysis 

Computational Simulations and High Performance 
Computing 

r Massively parallel computation 
r High Performance scientific computing 

Quantum chemistry and electronic structure 
Computational hydrodynamics, mechanics, and 
dynamics 

r Digital communications and networking 
Information surety 
Development and application of intelligent 
machines 
Signal processing 

Physical Simulation and Engineering Sciences 
r Fluid and thermal sciences 
r Combustion science 

Geolagical sciences 
r Experimental mechanics 
r M i d  and structural mechanics 
r Aerodynamics 
r Radiation transport and aboveground radiation 

testing 
r Diagnostics and instrumelitation development 
r Nondestructive evaluatior~ 

Environmental testing ancl engineering 
Research reactor engineering and 
experimentation 

Pulsed Power 
lntense particle beam physics and technology 

r High speed switching 
Intense x-ray physics 
Radiation effects simulation 
Plasma and electromagnetic theory 
and application 

Microelectronics and Photonics 
r Microsensors 
r Optoelectronics and photonics 

X-ray lithography 
r Reliability physics and engineering 
r Radiation hardening technologies 

Advanced microelectronics and photonics 
packaging 
Advanced compound semiconductors 

SOURCES: Lamenca Livermore National Laboratory, Uvermwe, CA; b s  Alamos National Laboratory, LDs Alamos, NM; SandiaNatlonal 
Laboratories, Albuquerque, NM. 

- -- -- - -- 

ity could lead the labs to scatter their efforts and 
become nothing but job shops for industry. A 
particular strength of the billion-dollar weapons 
labs is their depth and versatility, but even these 
labs need to focus on a limited number of 
technologies that fit their core competencies best. 

This raises the related question of which labs 
should do what. The question applies not just to 

the DOE labs but to the whole diverse Federal 
laboratory system, in which dozens of labs (at the 
least) are capable of contributing to technologies 
with commercial promise. In such a system, some 
overlap in R&D is inevitable. In fact some 
overlap is useful, but some could be sheer waste. 
Certain strengths of the weapons labs are in areas 
covered by other (agencies. For example, Liver- 



96 1 Defense Conversion: Redirecting R&D 

more's work on genome sequencing could over- 
lap with or complement the work of NM. 
Sandia's work in specialty metals for jet engines 
might overlap with or complement some of the 
work of NASA's Lewis or Jet Propulsion Labora- 
tories. The precision engineering developed at 
Liverrnore and the Y-12 weapons plant at Oak 
Ridge might overlap with or complement work at 
NIST's manufacturing laboratories. 

A search for alternate public missions was the 
path trodden by Oak Ridge National Laboratory 
in the 1950s and 1960s, when its nuclear mission 
seemed to be drying up. As Oak Ridge discov- 
ered, some of the areas in which it claimed special 
prowess were already staked out by other agen- 
cies' labs. It was mainly for this reason that Oak 
Ridge's initiatives in large-scale biology eventu- 
ally dwindled when there was a budget pinch, and 
returned to NM. A serious long-term program to 
assign new public missions to the weapons labs 
would have to survey the talents, resources, and 
activities in the whole Federal laboratory system, 
to see where the missions--or various pieces of 
them-most properly belong. 
Oak Ridge also discovered that it is hard for 

other public missions to command the same 
support as national defense. Even in a post-Cold 
War world, when Americans may be ready as 
never before to put their energies into nonmilitary 
national goals, it is possible that no single one, or 
even a combination of several, will get the level 
of funding that nuclear weapons received for 50 
years. However, to keep the labs in the first rank 

of R&D institutions, able to draw excellent 
researchers and do outstanding scientific and 
technical work, the combination of missions 
would need to attract funding that is both reasona- 
bly generous and reliably sustained. 

A different future and new missions for the 
weapons labs would raise other issues as well- 
for example, whether it makes sense for the labs 
to remain in the Department of Energy; still more 
important, whether there is need for an agency to 
give strategic direction to U.S. technology policy, 
of which the role of the labs is only a part. These 
issues are discussed further in chapter 2 of this 
report. A critical question is whether the labs, no 
matter how splendid their human abilities and 
excellent the technologies they have developed, 
are really capable of working productively with 
industry. Is their history and culture as elite 
military institutions so far from the practical 
industrial world that they cannot be useful for 
cooperative work on precompetitive, generic 
technologies? Is DOE management a crippling 
bureaucratic handicap? These questions are ines- 
capable but probably cannot be answered without 
the passage of a few years. Only now, with the 
definitive end of the Cold War, have the labs 
become serious about finding work outside de- 
fense that is truly important to the Nation. Only 
now, with the recognition that the world is full of 
tough competitors, have hard-pressed U.S. com- 
panies become serious about finding government 
partners to share the risk of developing new 
technologies. 



he Federal laboratories of the United States differ greatly 
in mission, size, and operation. A few Federal labs have 
transferred technology effectively to private industry for 
years, but most labs in the Federal system have until 

recently concentrated on their public missions and have done 
little to make their technologies available for commercial 
development. One school of thought holds that there is, in fact, 
little technology in the labs that is useful or interesting to 
industry. Others believe that Federal labs are full of useful 
technologies that have not been exploited commercially. Until 
the 1990s, most of the evidence regarding technology transfer, 
particularly from the Department of Energy (DOE) labs that are 
among the biggest and best funded, supported the view that there 
was little of commercial interest in the labs. In 1989, however, 
the situation began to change. 

Technology 
Transfer 

From DOE 
Weapons 

Laboratories 

TECHNOLOGYTRANSFERATFEDERALLABS 
The Stevenson-Wydler Technology Innovation Act of 1980 

was the first of a series of laws that focused specifically on 
technology transfer from the Federal labs. Stevenson-Wydler 
was aimed at innovation throughout the economy, with technol- 
ogy transfer from the labs a prominent part of the law. One of its 
five major initiatives required most Federal labs to establish an 
Office of Research and Technology Applications (ORTA). 
ORTAs were given the responsibilities of assessing potential 
applications of the labs' R&D projects and disseminating 
information on those applications. Each Federal agency that 
operated or directed at least one lab was required to set aside at 
least 0.5 percent of the agency's R&D budget for technology 

4 
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transfer.l Before Stevenson-Wydler, only the 
National Aeronautics and Space Administration 
(NASA) and the National Institute of Standards 
and Technology (MST) were directed to transfer 
technology as part of their missions, though 
several other federal agencies had good working 
relationships with private companies that facili- 
tated technology transfer. 

Though ORTAs were set up in response to 
S tevenson-Wydler, the record of technology trans- 
fer from Federal labs to other potential users was 
disappointing. Inadequate ORTA staffing, un- 
funded provisions of the Act, and the fact that the 
Act dealt only with technologies already on the 
shelf were identified as some of the c~lpri ts .~ 

Over the next 6 years, severalmore laws further 
encouraged technology transfer from Federal 
labs. These included the Bayh-Dole Act of 1980, 
the Small Business Innovation Development Act 
of 1982, and Section 501 of the Trademarks-State 
Justice Institute-Semiconductor Chips-Courts Pat- 
ents Act of 1984 (amending the Bayh-Dole Act). 
Like Stevenson-Wydler, these laws eased the 
transfer of technology from labs to companies, 
particularly small businesses, but their combined 
impact was modest at best. 

The next significant piece of technology- 
transfer legislation was the Federal Technology 
Transfer Act (FITA) of 1986. It amended Stevenson- 
Wydler to allow government-owned, government- 

operated (GOGO) labs to sign cooperative re- 
search and development agreements (CRADAs) 
with any outside organization, including busi- 
nesses, nonprofits, and state and local govern- 
ment organizations (e.g., many universities). 
Earlier legislation had encouraged small busi- 
nesses to enter cooperative R&D partnerships 
with labs, but the FTTA ~ i ~ c a n t l y  broadened 
the range of potential cooperation. The FTTA 
permitted-and Executive Order 12591, issued in 
April 1987, required-that Federal agencies dele- 
gate to directors of GOGO labs the authority to 
negotiate the division of funds, services, property, 
and people with outside organizations in CRA- 
DAs, subject to the requirement that the lab could 
only contribute in-kind resources, not funds. 

Although some were slow to comply, most 
agencies responded fully.3 For example, NIST 
gives its lab directors nearly complete authority to 
select and negotiate CRADAs, as has DoD.~ 
NASA labs do not use CRADAs? but lab 
directors have long had the ability to negotiate 
and sign cooperative agreements to do R&D with 
outside partners under the 1958 Space Act (called 
Space Act  agreement^).^ 

The FITA also formalized the existence of the 
Federal lab Consortium for Technology Transfer 
W C ) .  Originally established by the Defense 
Department as an informal coordinating group in 
1971, the K C ,  relying on a small staff and 

Public Law 96-480, Sec. ll(b), codified at 15 U.S.C. 03710. Agency heads could waive this requirement. In 1989, the 0.5 percent 
requirement was replaced with the directive to provide "sufficient funding, either as a separate line item or from the agency's research and 
development budget." Public Law 101-189, Sec. 3133(e)(1)(2). 

2 Barry Bozemanand Karen Coker, "Assessing the Effectiveness of Technology Transfer From U.S. Government R&D Laboratories: The 
Impact of Market Orientation," Technovation, vol. 12, No. 4, p. 241. 

The Department of Commerce reported in 1989 that "[mlost [agencies] have attempted to delegate authority to the smallest unit that can 
realistically be called a laboratory." See U.S. Department of Commerce, The Federal Technology Transfer Act of 1986: The First 2 Years, 
Report to the President and the Congress from the Secretary of Commerce, July 1989, p. i. However, both the General Accounting Office and 
the DoD Inspector General issued reports the same year that found many agencies slow in delegating authority to their labs. See U.S. General 
Accounting Offce, Technology Tran@er: Implementation Status of the Federal Technology Transfer Act of 1986, RCED-89-154 
(Gaithersburg, MD: 1989), pp. 23-30; U.S. Department of Defense, Office of the Inspector General, "Report on the Audit of the DODDomestic 
Technology Transfer Program," Report No. 90-006, Oct. 19, 1989, p. 10. 

See Council on Competitiveness, Indusny as a Customer of the Federal Laboratories (Washington, DC: Council on Competitiveness, 
September 1992). p. 12. 

NASA labs are all GOGOs except the Jet Propulsion Laboratory, which is government-owned, contractor-operated (GOCC). 

Space Act Agreements are subject to the same rule that the labs not transfer money to outside Rbll) performers. 



volunteer representatives from hundreds of labs, 
tries to match inquiries from f m s  with the 
appropriate lab researcher. It has also held confer- 
ences on possible collaboration in selected areas 
(e.g., manufacturing technology, management of 
hazardous waste) and has funded prqjects to 
demonstrate technology cornrnerciali~ation.~ 

FlTA marked a real change in Federal technol- 
ogy transfer policies. By encouraging cooperative 
research and development, and enabling decen- 
tralization of authority to enter into cooperative 
agreements, FITA implicitly recognized that 
technology transfer involves much more than a 
handoff. To use the current cliche, technology 
transfer is a contact sport. There were, however, 
two holes in FITA's mandate, not addressed until 
the National Competitiveness Technology Trans- 
fer Act of 1989 (NCTTA).8 One was protection of 
proprietary information and another was the 
treatment of GOCO (government-owned contrac- 
tor-operated) labs. 

According to some DOE officials, Executive 
Order 12591 filled part of the gap. It directed 
Federal agencies, "to the extent permitted by 
law," to give lab directors the authority to license, 
assign, or waive rights to intellectual property 
developed in cooperative  agreement^.^ This, ac- 
cording to some in DOE, mitigated some of the 
concern of some potential cooperators that propri- 
etary information developed in a cooperative 
arrangement with a Federal lab could be trans- 
ferred to a competitor through the Freedom of 
Information Act (FOIA). But Executive Order 
12591 did not really resolve concerns regarding 
the Freedom of Information Act. 

Second, FITA did not address the safeguard- 
ing of information developed in cooperative R&D 
projects. Potential partners were concerned that 
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such information could he accessed by competi- 
tors through FOlIA, which discouraged some 
companies from participating. NCTTA, however, 
permitted the lab director or, in the case of 
GOCOs, the parent agency, to exempt the results 
of collaborative R&D from release under FOIA 
for up to 5 years. 

The gap affecting GOCOs remained. While 
most Federal labs are GOGOs, the largest, includ- 
ing all nine of DOE's large multiprogram national 
labs are GOCOs. While some DOE labs estab- 
lished cooperative projects with industries and 
universities, broad legislative authority to do so 
was not granted until NCTTA, in 1989. This law, 
together with the 1)epartmc:nt of Defense Authori- 
zation Act for Fiscal Years 1992 and 1993, not 
only strongly encouraged cooperative R&D but 
also gave agencies more flexibility in meeting 
industry's concerns about the disposition of 
intellectual propel-ty developed in or brought to a 
CRADA. 

TECHNOLOGY TRANSFER AT DOE 
LABORATORIES: EARLY EFFORTS 

CRADAs are {only one form of technology 
transfer. Others have long been available to DOE 
and other Federal labs. These include technology 
licensing, work for others (WFO), personnel 
exchanges, publications, user facilities, consult- 
ing arrangements, university interactions, and 
cooperative arrangements other than CRADAs. 
DOE's efforts to transfer technology have 
spanned a range from marketing off-the-shelf 
technologies to cooperative research and devel- 
opment. The advantages to cooperative work, or 
other forms of high-contact transfer like person- 
nel exchanges, include close communication 
between lab and private sector researchers, creat- 

7 See U.S. Congress, Office of Technology Assessment, Moking Thingslletter: Competing in Mgnufacturrng, OTA-lTl2-43 (Washington, 
DC U.S. Government Printing Office, February 1990), p. 190. 

Public Law 101-189, Secs. 3131-3133. 

9 Federal Register, "Facilitating Access to Science and Technology," Executive Order 12591 of Apr. 10, 1987, vol. 52, No. 77, Apr. 22, 
1987. 

1OPublic Law 101-189, Sec. 3133(a)(7), adding 15 U.S.C. 3710a(c)(7). 



100 1 Defense Conversion: Redirecting R&D 

Box 4-A-A Cooperative Labllndust ry Project: 
The Specialty Metals Processing Consortium 

Specialty metals include a wide variety of metals and metal alloys not in common use, with exceptional 
properties such as high strength at unusually high or low temperatures, corrosion resistance, exceptional 
toughness, low density, or high or low neutron absorption. To achieve the desired properties, specialty metals 
require unusually complex processing. That means high R&D costs and often investment in expensive equipment 
Both can be problemsforthe specialty metals industry, which consistsof about 30 modest-sizedcompanies (most 
have 500 to 1,000 employees), with no particularly dominant player. Early in the 1970s, many of the companies 
then in the industry curtailed R&D spending because of low profits, and continued to use existing processes with 
little improvement.' Over the next two decades, producers in Europe and Asia pursued more active research 
programs, with the result that the American industry's competitiveness is now threatened. 

Sandia National Laboratory's involvement with specialty metals processing dates backto 1969, when Sandia 
established a melting and solidification laboratory to deal with problems in processing uranium alloys for nudear 
weapons. In the years since, the lab's interest in specialty metals expanded to enconipass titanium and iron- and 
nickel-based alloys as well. The applications expanded to include avariety of aerospace and nudear power uses. 
During the 1970s. Sandia's leading specialty metals researcher, FrankZanner, began modeling specialty metals 
remelting processes and testing the models at furnaces Sandia installed at two companies. In 1979, Zanner first 
published and presented the results of his work on vacuum arc remelting WAR), which led to his being invited to 
confirm his research results at many producers' plants. Informally, the consortium had begun to operate. 

In 1988, Sandia hosted a workshop on melting and liquid metal processing, attended by over a hundred 
participants from 33 domestic companies, 5 universities, and 5 government agencies. At the end of the workshop, 
Sandia agreed to form a steering committee to investigate forming a joint research collaboration of the lab and 
industry. The collaboration, participants hoped, would help compensate for declining industry R&D spending, 
bolster flagging competitiveness, and improve relationships between producers and users of specialty metals. 

1 F. Zanner, Sandia National Laboratories, personal communication, June 7, 1991. 

ing greater likelihood of effective transfer. Ac- 
cording to one report, 

Argome recognizes that most of its technol- 
ogy transfer results from personal contacts by the 
Argome staff. Although the positive impacts of 
such contacts are harder to document than the 
successful licensings and commercializations of 
Argome patents, the personal contacts (numer- 
ous in number) remain the major way that 
Argome interfaces with industry, business and 
the government sectors. l1 

Before NCTTA made CRADAs a choice for 
GOCOs, many of the weapons labs' most effec- 

tive technology transfers were done in other kinds 
of cooperative arrangements with industry- 
consortia of firms in many cases. Examples 
include the three superconductivity research and 
information centers, and the Direct Injection 
Stratified Charge program (DISC) of the weapons 
labs together with General Motors and Princeton 
University. An often-cited success of laboratory1 
industry cooperative work is the Specialty Metals 
Processing Consortium (SMPC) at Sandia Na- 
tional Laboratories in New Mexico (see box 4-A). 

SMPC, while formally initiated after the enact- 
ment of NCTEA, probably is typical of what it 
took to establish a good cooperative program with 

Richard E. Engler, Jr., and Philip G. Vargas, "Global Competition and Technology Transfer I)y the Federal Laboratories," contractor 
report for the Office of Renewable Energy, U.S. Department of Energy, contract number CEACO1-85CE 30848.000, Feb. 20, 1987. 
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Even with a great deal of enthusiasm on all sides, it took 3 years to get the consortium started. It took time 
to work out solutions to issues like intellectual property rights, membership qualifications (including foreign 
participation), and funding. It took a year for DOE to approve legal and contractual matters. Finally, in July 1990, 
the contract between the Specialty Metals Processing Consortium (SMPC) and DOE was si!jrmd, officially allowing 
work to begin. 

The consortium indudes 11 companies, not including Sandia. Both industry and DOE are funding the project 
on an equal basis for the first 5years, each putting upabout $2.75 million. DOE's contribution peaked at $750,000 
in 1992, and is scheduled to drop to zero by FY 1994. After DOE's contributions cease, indl~stry and others are 
expected to fully fund the research Sandia performsfor the consortium. The companies put up $50,000 per year. 
Each company elects one person to the board of the consortium, and the board establishes research priorities 
in consultation with the other companies and DOE. The work is mostly done by five employees in the Sandia 
metallurgy and computations analysis departments. Additional manpower comers from industrial interns sent by 
member companies for a year each? and by postgraduate students and professors froni various universities. 
Sandia's work is mostly on paper. Research results are tested in the production facilities of member companies; 
the lab provides portable test equipment as needed. 

SMPC has already accomplished several things beyond the R&D itself. It helped to establish the conditions 
for cooperative work between labs and industry before DOE or the labs had any familiarnty with the cooperative 
research and development agreement (CRADA) process made available to DOE labs in 1989. While the process 
of developing models and negotiating CRADAs has been a rocky one, the experience of ShrlfJC may have helped 
to avoid still greater problems. SMPC also helped to overcome the initial reservations of many intermediate 
managers at Sandia about doing cooperative work in general; in part because of its experient~ with SMPC, Sandia 
has become a leader among DOE labs in initiating CRADAs. Finally, the enthusiasm of the industry participants 
has helped to overcome some of the resistance in the private sector to doing cooperative work with "the 
government." None of the companies in the consortium was happy with the red tape, delay, and bureaucracy 
involved in negotiating the original contract with DOE, but all are enthusiastic about the work of the SMPC. One, 
encouraged by the SMPC, is negotiating another cooperative agreement with Sandia dealing with welding. 

Sending an intern to SMPC entitles the member company to a 40 percent reduction in dues that year. 

a DOE lab in the days before the labs could and 
were encouraged to do CRADAs. It was by no 
means simple; it took 3 years from the time the 
companies and Sandia researchers resolved to 
form the consortium until the agreement estab- 
lishing it was signed. Much of this delay can be 
attributed to appropriate cautiousness in Sandia 
and in DOE regarding an unfamiliar way of 
accomplishing a government mission. A great 
deal, however, is also attributable to what com- 
monly is called "bureaucracy"-there were many 
players at many levels whose concurrence was 
needed; actions and approvals were slow; there 
was much haggling over particular terms of the 
agreement. SMPC probably would not exist if not 

for the existence of' a champion, Frank Zanner, at 
Sandia. 

Superconductivity pilot centers, on the other 
hand, took much less effort. Superconductivity is 
a property of many metals, alloys, and chemical 
compounds at temperatures near absolute zero, 
where resistance to electricity vanishes. When 
superconductivity happens at higher tempera- 
tures-35 to 40' Kelvin and above-it is referred 
to as high temperature superconductivity (HTS). 
In the late 1980s, the U.S. scientific community 
became concerned that American companies, 
which had not been as aggressive as Japanese 
companies in investigating commercial applica- 
tions of HTS teclmology, might fail to reap 
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commercial benefits.12 Such applications could 
include inexpensive bulk power transmission, 
magnetic resonance imaging, efficient motors, 
particle accelerators, sensors, hand-held super- 
computers, and magnetically levitated trains. 

In 1987, the Reagan Administration announced 
a research initiative in HTS involving coopera- 
tion of government, industry and universities. In 
1988, then-Secretary of Energy Harrington an- 
nounced the establishment of DOE'S High Tem- 
perature Superconductivity Pilot Centers. Three 
labs-Argonne, Los Alamos, and Oak Ridge- 
were given the mission of developing applica- 
tions for HTS in collaboration with industry. At 
the time, these labs did not have the authority to 
enter into CRADAs, and cooperative agreements, 
while possible, were rare. To make the collabora- 
tion function smoothly, DOE created Supercon- 
ductivity Pilot Center Agreements (SPCAs) to 
provide a mechanism enabling the agency to 
initiate cooperative R&D agreements. The agree- 
ments were modeled after sales agreements, 
which were both common and legal, committing 
the agency to "sell" R&D to cooperators (who 
also were expected to perform some research). 
The SPCA proved a successful mechanism: since 
its invention, the three labs have signed 82 of 
them, 39 of which are still active.13 Funding for 
the program in 1993 totaled $13.9 million, split 
roughly evenly between the three centers; in 
addition, DOE funds $12 million in related basic 
research projects that support the work of the pilot 
centers. 

SPCAs and CRADAs, while generally similar, 
have some differences. SPCAs may protect infor- 
mation generated in a project from FOIA requests 
for up to 2 years; CRADA protection stretches to 

five. SPCAs are only available at Argonne, Los 
Alamos, and Oak Ridge; CRADAs can be initi- 
ated with any DOE lab. SPCAs allow the agency 
to transfer funds to an industry partner, while 
CRADAs do not. 

Perhaps a more salient difference is ease of 
negotiation. Companies using SPCAs mostly 
report few delays or disagreements with DOE or 
the labs in the negotiation process. CRADAs, on 
the other hand, were time-consuming and difficult 
to negotiate for nearly 3 years; only now is DOE 
beginning to handle CRADAs on a more routine 
and timely basis. A representative of Xsirius 
Superconductivity, Inc., for example, reported 
that it took only 6 weeks to propose, develop, and 
gain DOE approval for an SPCA at Los Alamos, 
while the same company's CRADA with another 
DOE facility took a year.14 Richard Cass, Presi- 
dent of HiTc, said it required only 8 to 10 weeks 
to get something going with one of the HTS pilot 
centers.15 

Not everyone has had such a smooth ride. An 
official of American Superconductor reported 
that its first four SPCAs faced serious difficulties, 
and negotiations consumed a year. Subsequent 
agreements, however, were much faster and 
smoother; American Superconductor now main- 
tains close relationships with all three centers.16 
The fact that companies using the pilot centers 
still apparently prefer SPCAs to CRADAs, even 
though proprietary information is not so well 
protected, is telling. Possibly, one difference is 
that SPCAs all dealt with a relatively narrowly 
specified technology, while CRADAs can apply 
to any technology. Moreover, total SPCA funding 
has been modest, compared with total funding for 
CRADAs. Both factors would tend to make 

- - - - - - - 

12 See, for example, U.S. Congress, Office of Technology Assessmenl Commercializing High Temperature Superconductivity, 
OTA-ITE-388 (Washington, DC: U.S. Government Printing Office, June 1988), passim. 

13 Data provided by James Daley, HTS Program Manager, Conservation and Renewable Ene~gy, DOE, March 1993. In addition to the 
SPCAs, one CRADA is also pending at the Oak Ridge Superconductivity Pilot Center. 

l4 Dr. Hahn, Scientist, Xsirius Superconductivity, Inc., personal communication, February 1993. 

15 Richard Cass, President of HiTc, personal communication, February 1993. 
l6Alexis Malozemoff, Scientist, American Superconductor, personal communication, 1993. 
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SPCAs less controversial and require less in the Newfound private sector interest in tech- 
way of elaborate selection procedures. nology-development partnerships with labs, 

partly spmt:d by the paucity of private 

CRADAs AND THE NATIONAL 
TECHNOLOGY INITIATIVE 

Much has changed in the few years since the 
passage of NCTTA. Throughout the 1980s, con- 
ventional wisdom correctly saw technology trans- 
fer from most government labs as a side show. 
Moreover, many believed that the national labs 
had little of more than marginal value to offer 
industry. Though many still regard the labs as 
unlikely contributors to industrial technology, 
there is considerable evidence that such senti- 
ments are changing. Several developments were 
significant in turning the spotlight on technology 
transfer in the 1990s.17 They included: 

The new authority and encouragement for 
cooperative work with industry conferred by 
the NCTTIA, building on previous laws; 
The National Technology Initiative 0, 
launched in February 1992, in which 10 
Federal agencies18 invited industry to be- 
come acquainted with lab technologies and 
cooperate with the labs to further develop 
technologies with commercial promise; 
The availability of money earmarked for 
cooperative projects in the DOE weapons 
labs; 
A new interest on the part of lab directors and 
researchers in cooperative R&D with indus- 
try; 
The appearance of enthusiastic government 
support for R&D partnerships with industry 
at a time when the economy is in the 
doldrums and the climate for investment in 
private R&D is discouraging; 

resources for R&D, and partly by the identi- 
fication of numerous candidate technologies 
within the labs that could have commercial 
promise. Several organizations-among them 
General Motors, the 'Computer Systems 
Policy Project, and the National Center for 
Manufacturing Sciences--organized exten- 
sive lab visits aimed at idenhfying areas for 
promising cooperative technology develop- 
ment in 19901-92, and came up with lengthy 
lists of potential projects. 

This combination of factors means that, for the 
first time since the efforts that began in 1980 to 
commercialize or transfer national lab technolo- 
gies, there is broad, significant interest in the 
private sector in liib technologies. Several of the 
Federal labs--especially those of NIST, National 
Institutes of Health (NIH), and NASA-have 
done cooperative research with industry for years, 
but on the whole, there has never been livelier 
private sector interest in accessing the abilities 
and resources of the labs. Results can be seen in 
the fact that in July 1992 there were 1,175 
CRADAs joining private partners and Federal 
labs, compared with 33 in 1987. Over tpe same 
4-year period, government invention disclosures 
increased from 2,700 to 13,500, Federal patent 
applications rose from 840 to 1,600, and Federal 
patent licenses increased from 140 to 260.19 
DOE's national labs gained the authority to sign 
CRADAs in 1989, but by early 1991 had negoti- 
ated only 15. By April 1993, DOE's CRADAs 
numbered 382, with planned and committed fund- 
ing of $321 million (tables 4-1 and 4-2).20 It is 
noteworthy too that for every CRADA signed 

- 

17 See ch. 3 for more discussion of these developments. 

1s The Departments of Commerce, Energy, Transportation, Defense, Interior, Agriculhue, and Health and Human Services; NASA, the 
Office of Science and Technology Policy of the White House, and the Environmental Protection P~gency. 

19 Lucy Reilly, "An Encore Performance for the NTI Road Show," Technology Transfer Busir?ess, Fall '1992, p. 47. 

20Department of Energy, unpublished data. 
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Table 4-l-Distribution of CRADA Activities Among DOE Facilities and Programs 

Funding source 

Laboratory CE DP EM ER FE NE Other Total 
- - 

Number of CRADAs 

Arnes .................. 
ANL ................... 5 
BNL ................... 
INEL ................... 7 
lTRl ................... 
K-25 Plant .............. 
LBL ................... 11 
LLNL ................... 
LANL .................. 4 
NREL .................. 10 

................. ORlSE 
ORNL .................. 20 
PNL ................... 6 
SNL ................... 5 
Y-12 Plant .............. 
SSC Lab ............... 
METC ................. 
PETC .................. 

................ Totals 68 

a Of these, 6 were wfunded by ER. 
One of these was cofunded by the Office of Intelligence. 

C One of these is cofunded by ER. 
d The total of thiscolumn is 148, butoneCRADAiscounted six times, so the total is adjusted to reflect the actual number of agreements. The NCMS 

CRADA, for $10 million, is counted by Livermore, b s  Alamos, Sandia, Oak Ridge, Oak Ridge Y12, and Oak Ridge K25. 
Thisis thetotal ofthe row, notthecolumn. An adjustment was made to individual programs'column totals to eliminate double counting, as explained 
in the previous footnote. 

KEY: ANL-Argonne National Laboratory; BNL--Brookhaven National Laboratory; CE--Conservation and Renewable Energy; DP-Defense 
Programs; EM-Environmental Restoration and Waste Management; EFI-Energy Research; FE-Fossil Energy; INEL-klaho National 
Engineering Laboratory; rrRClnhalation Toxicology Research Institute; K-25 Plant--Oak Ridge K-25 Plant; LBL--Lawrence Berkeley National 
Laboratory; METC-Morgantown Energy Technology Center; NE--Nuclear Energy; NREL--National Renewable Energy Laboratory; ORISE--Oak 
Ridge Institute for Science Education; ORNL--Oak Ridge National Laboratory; PETWittsburgh Energy Technology Center; PNL--Pacific 
Northwest Laboratory; Y-12 Plant-Oak Ridge Y-12 Plant; SSC Lab-Superconducting Supercollider Laboratory. 

SOURCE: Department of Energy, unpublished data. 

with DOE weapons labs there are several more 
proposals that did not make the cut--one DOE 
official estimates that considerably fewer than 1 
in 10 proposals are funded. The competition for 
getting CRADAs approved and funded is now 
keen. 

None of this is to gainsay the fact that there are 
still many in industry-possibly the majority- 
who think there is little useful technology to be 
had from the national labs, and would support 
closing or shrinking the labs as their traditional 
missions decline in importance, rather than trying 
to find other applications for them. Even among 
the many companies that recognize the value of 

technological offerings of the labs and take 
advantage of the opportunity for shared research, 
there is a growing sense of impatience. The 
CRADA process, at the DOE GOCO labs in par- 
ticular, has been marked by frustration and delay 
--enough that, if problems are not remedied, en- 
thusiasm may begin to wane. So far, DOE and the 
labs have made enough improvements that there 
is no noticeable lessening of enthusiasm for 
CRADAs, though there are still vocal critics of 
both the usefulness of CRADAs generally, and 
the difficulties of initiating agreements specifi- 
cally. 
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Table 4-2-Distribution of CRADA Federal Funding Among DOE Facilities and Programs 

Funding source -- 
Laboratory CE DP EM ER FE NE Other Total -- 

Dollar value of CRADA 
- - -- - - -- - 

Ames .................. $ 160 $ 160 
ANL ................... $ 3,900 $ 50 $ 3,267 7,217 
BNL ................... 685 685 
INEL ................... 2,145 706 733 $ n 3,661 
ITRI ................... 363 363 
K-25 Plant .............. 22!ja 2,050 2,275 
LBL ................... 4,609 2,575 249 $ 77 7,510 

................... LLNL 62.01 4b 7,429 13,065 82,508 
LANL .................. 2,657 45,628c 1,045 3,745 53,075 
NREL .................. 8,500 8,500 

................. ORlSE 20 21 41 
ORNL.. ................ 6,237 14,78$ 2,270 3,498 90 1,050 624 28,682 
PNL ................... 700 843O 2,192' 140 3,875 
SNL ................... 5,148 91,877g 828 50 1,700 99,603 
Y-12 Plant .............. 11,416 150 1 1,566 
SSC Lab ............... 17 17 
METC ................. 7,186 7,186 
PETC .................. 4,167 4,167 

Totals.. .............. $33,986 $226,719 $6,029 $23,822 $26,457 $1,127 $2,912 $321,092 

a The NCMSCRADA, totaling $10 million, is not included in this total. The NCMS CRADA is shared by Oak Ridge National Laboratory, Oak Ridge 
K-25, OakRidge Y-12, Lawrence Livermore National Laboratory, Los Alamos National Laboratory, and Sandia National Laboratory. Forthe sake 
of accounting, the CRADA is represented in this table by allocating $2.5 million to each of the four national laboratories, leaving out the K-25 and 
Y-12 plants. 

b See footnote a on the allocation of NCMS CRADA funding. 
See footnote a on the allocation of the NCMS CRADA funding. 

d See footnote a. 
This includes one CRADA funded by EM at $230,000, plus half of an $806,000 CRADA funded jointly by ER and EM. 
See footnote e. 

g See footnote a. 
KEY: ANL-Argonne National Laboratory; BNL--Brookhaven National Laboratory; CE--Conservation and Renewable Energy; DP-Defense 
Programs; EM-Environmental Restoration and Waste Management; ER-Energy Research; FE-Fossil Energy; INEL-Idaho National 
Engineering Laboratory; ITRClnhalation Toxicology Research Institute; K-25 Plant--Oak Ridge K-25 Plant; UaL--Lawrence Berkeley National 
Laboratory; METMorgantown Energy Technology Center; NE-Nuclear Energy; NREL-National Renewable Energy Laboratory; ORISE-Oak 
Ridge Institute for Science Education; ORNL--Oak Ridge National Laboratory; PETCPittsburgh Energy Technology Center; PNL-Pacific 
Northwest Laboratory; Y-12 Plant-Oak Ridge Y-12 Plant; SSC Lab-Superconducting Supercollider Laboratory. 

SOURCE: Department of Energy, unpublished data. 

I The CRADA Process at DOE 
Observers and potential R&D partners who 

have been through the process of trying to sign a 
CRADA with DOE point to many things that 
prolong the effort and increase the frustration. 
Complaints that there are too many people 
affecting the negotiation21 (including, at various 
points in the process, the labs, the DOE field 

office, various officials from DOE headquarters, 
and the companies) were common, especially in 
1991-92. Some felt that there was no clear line of 
authority to expedite or approve CRADAs; the 
terms of the model CRADAs DOE has used were 
unacceptable; that there was too little DOE 
money available to fund CRADAs, particularly 
considering the trouble taken to initiate them. 

2' Not all the parties affecting negotiations were formally involved. For example, some company representatives told stories of  proposing 
a change in CRADA regulations to lab officials, who passed them to field offices and then headquarters, often involving long waits. 
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Things improved in 1992 and 1993. DOE has 
heeded many of its critics, and has made several 
important compromises. Some of these compro- 
mises have resulted in a more predictable process 
for initiating CRADAs, and DOE is still examin- 
ing ways to smooth the rough spots. There are, 
however, limits to how far the agency is prepared 
or permitted to go to meet its critics, and problems 
remain. 

There is no doubt that the relatively heavy 
involvement of headquarters staff makes the 
Defense Programs CRADA process lengthier and 
more irritating than the cooperative research 
processes at other agencies. Critics compare the 
DOE process unfavorably with that of NIST and 
sometimes NASA, both of which have delegated 
most of the authority for initiating and signing 
CRADAs to the directors of their labs. The 
NCTIA provides for greater agency supervision 
for GOCO laboratories than for GOGO labs 
(which include all of MST's labs and all but one 
of NASA's); but if DOE could simply give its 
own lab directors the same authority that directors 
of GOGO labs have, according to critics, the 
frustration would evaporate. There is some evi- 
dence to support this contention: Sandia, which 
plunged into the CRADA business shortly after 
the passage of the NCTTA, signed up several 
potential cooperators in 1990 only to wait through 
months of negotiation with DOE  headquarter^.^^ 
Some lab directors have argued, as have many in 
the private sector, that DOE could exert appropri- 
ate control over the process if the lab directors 
were given both authority and money for CRA- 
DAs, and the agency used evaluations of the labs' 
performance in subsequent years' budgets. This 
would require a change in the law; the NCTTA 
specifically directs DOE to approve both CRA- 
DAs and Joint Work Statements before an agree- 
ment can be executed. 

DOE argues for (and the law provides for) more 
headquarters control over the process than, for 
example, at MST and for most NASA labs. 
Several things set DOE apart from NIST and 
NASA, whose cooperative agreement processes 
are usually compared favorably with DOE'S. First 
and foremost, DOE's labs are contractor operated. 
Some people believe that the GOCO lab directors 
and p e r s o ~ e l  are less likely to keep the public 
purpose firmly in mind and conflicts of interest 
out than the government employees running 
NIST's labs and all but one of NASA's labs. 
Many in Congress agree that GOCO labs cannot 
be granted the same trust in allocating funds that 
GOGO labs can; DOE has had to answer to 
congressional inquiries about the propriety of 
actions at its GOCO labs, and is anxious to avoid 
repeating the experience. 

Another factor is visibility. DOE labs, particu- 
larly the nuclear weapons labs, are far larger than 
most other labs in the Federal system, and their 
missions are among the most contrbversial of any 
undertaken by the Federal Government. Anything 
they do, many feel, is subject to more scrutiny 
than is devoted to other agencies' labs. Their 
CRADAs in particular are under a microscope, 
because the authority and process are new and 
have been heavily advertised through the NTI. 
DOE may believe that it is especially important to 
be above reproach about things like fairness of 
opportunity, U.S. preference for manufacturing, 
and the like. As a result, the agency has taken a 
great deal of time to develop a CRADA process, 
which is still undergoing changes, and subjects 
each agreement to more control and scrutiny than 
agencies whose processes have been operating 
with less agency oversight for years. 

Finally, officials of Defense Programs @P) in 
DOE believe that the amount of money allocated 
to cooperation with industry is far too large to be 

22 DOE argues that Sandii cut several deals with industry that disregarded DOE's model CRADA, and that examining and evaluating all 
the changes took time. DOE did waive some of the conditions Sandia and its potential cooperators objected to, and the agency& beenrevising 
the model CRADA in response to similar problems over the past 2 years or so. Many observerenot all of them stakeholders-have speculated 
that if DOE had pulled industry in earlier to the exercise of developing its model CRADA, many of these problems could have been avoided. 
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spent without strategic direction. Delegating all 
authority to lab directors could largely preclude 
the agency's ability to use the CRADA process as 
part of strategic, multilab and possibly mul- 
tiagency initiatives to develop technologies. For 
example, Warren Chernock, Deputy Science and 
Technology Advisor for Defense Programs, would 
like to develop and fund initiatives in semicon- 
ductor lithography, flat panel displays, a broad 
array of automotive and transport technologies, 
and advanced materials and ceramics that would 
include numerous lab and cooperative programs 
throughout DOE. Chernock believes that with 
this kind of strategic direction, DOE's CRADA 
funds can accomplish much more than the same 
amount of money spent on CRADAs without 
common purposes, avoid duplication, and exploit 
to best advantage the abilities of all the DP labs.23 

However, DP, which funds the lion's share of 
DOE CRADAs, selects among potential projects 
using a process that takes quite a chunk of 
time-in the case of the both the June 1992 and 
November 1992 calls for proposals, about 5 
months-to decide which proposals it is prepared 
to fund. DOE is required by the NClTA to 
approve both the joint work statement (which lays 
out the proposed work of a CFL4DA) and the 
CRADA itself (the legal document governing the 
work), but DP's proposal selection process is not 
specifically required by NCTTTA; other offices in 
DOE (e.g., Energy Research, Conservation and 
Renewables, Nuclear Energy) use simpler screen- 
ing measures. 

Partly because of the extra proposal evaluation 
step required by DP's selection process, it usually 
takes more than DP's hoped-for 6 months to 

initiate a CRADA (beginning with the submis- 
sion of a project proposal, which, in DP's case, is 
supposed to happen only when there is a call for 
proposals). Companies have come to know this. 
Lab ORTA representatives report that potential 
industry cooperiit~rs start off armed with the 
expectation of a many-month wait-much more 
so than they had the year before-and they are 
now aware of certain things that could be done to 
expedite the process (e.g., partnering with other 
firms," bringing specific problems to the atten- 
tion of the highest ranking officials of DOE 
during NTI meetings). Yet nearly everyone agrees 
that the process needs further improvement. 

Though there are no good statistics on how 
long it takes to put a GRADA into operation, 
nearly everyone ,involve~d, inside the agency and 
labs and in the private sector, agrees that the 
process has been much too slow, especially early 
on. For example, a modc:l CRADA for computer 
systems companies (negotiated by the Computer 
Systems Policy Project, or CSPP) took 9 months 
to agree on and a year from initiation to signature 
(see box 4-B). The National Center for Manufac- 
turing Sciences (NCMS) reported that it took 
nearly 2 years to negotiate an umbrella CRADA 
for its members to use. 'While smaller CFL4DAs 
with single f m s  often take considerably less 
time than CRAD.4s interxled to serve as models, 
initiating a CRATIA with a DOE lab has not been 
expeditious. 

A variety of tllings ciui prolong the process. 
One, already outlined, is the selection process for 
fundable proposals in Defense Programs, which 
adds several months up front, before a formal 
joint work statement or CRADA agreement is 

-- 
23 OTA staff interview with Warren Chernock, Deputy Science and Technology Advisor, Defense Programs, DOE, May, 1992. 

For several good reasons, DOE has been more inclined to favor proposals from consortia than from indivitiual firms. First, CRADAs with 
multiple firms increase the likelihood of technology disseminatioa Also, it helps DOE avoid charges that the department is unfairly favoring 
one firm at the expense of its competitors. This kind of allegation has arisen; officials of Convex Computer, aftex learning that their competitor 
Cray Research hoped to initiate a sizable CRADA with Los Alamos, accused the agency of picking favorites. Xn the end, the controversy was 
a key factor in DOE's decision not to fund the CRADA, whichhad reportedly been on a fast track for app~oval before objections arose. DOE 
is expected to restructure the CRADA to allow for greater competition among supercomputer manUfufacturers. See, for example, "Convex Voices 
Great Displeasure Over Cray's CRADA With h s  Alamos," New Technology Week, Nov. 30,1992; and ''KAPUT: Cray's CRADA With h s  
Alamos, DOE," High Performance Computing and Communications Week, Mar. 18,1993, pp. 1,-2. 
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Box 4-B-The Computer Systems Policy Project CRADA1 

The Computer Systems Pdicy Project (CSPP) was organized in 1989. The 1 1 computer companies2 that form 
the group aim to inform policymakers of the critical concerns of the computer systems industry, and to provide 
information to help illuminate public policy? 

One of the policy areas of greatest interest is technology pdicy. CSPP identified increasing interaction 
between industry and t he federal laboratories as one of its goals.4 The CEOs of the companies met with the director 
of the Office of Management and Budget (OMB), Richard Darman, in December of 1990 to discuss their interest 
in increasing the relevance of Federal R&D to the computer industry, particularly in focusing federal laboratory 
spending to better serve computer competitiveness needs. Darman reportedly was not interested in overhauling 
the entire federal laboratory system, but suggested that the CEOs look at the DOE labs. DEC assigned an 
engineer, Jack DeMember, to look into possibilities of CSPP-DOE lab cooperative work DeMember did an internal 
survey of what technologies the member companies were most interested in, and what laboratories they viewed 
as the most likely candidates for interaction. DeMember and other technical experts from CSPP companies talked 
extensively with people at labs, and in the Department of Commerce, OMB, and the private sector to assess the 
potential contributions of the DOE labs, and in spring of 1991 recommended that CSPP pursue a model CRADA, 
which any company could use as a starting point in CRADA negotiations with DOE. 

The model CRADA approach was adopted because CSPP interviews had indicated that it was too 
time-consuming and difficult to pursue CRADAs on a one-on-one, IaWcompany basis; CSPP hoped that by 
agreeing to a model CRADA, the companies would be able to initiate cooperative RBD with labs5 as needed. The 
CEOs approved the plan to negotiate a model in June 1991, and set December 1991 as a target date for having 
a CRADA. CSPP appointed a team of CRADA negotiators, headed by Piper Cole of Sun Miaosystems. 

Negotiations quickly bogged down. DOE already had a draft model CRADA, which the CSPP negotiators 
found instantly unacceptable. The firms were concerned most about the DOE model'ss treatment of intellectual 
property (including confidentiality and software protection), requirements that products resulting from CRADA 
technology be manufactured in the United States (the so-called U.S. preference stipulation), and the requirement 
that participating firms indemnify DOE and the labs for any damage from products made using technology 
developed in a CRADA. Departures from DOE'S model, however, proved extremely difficult to negotiate; after a 
couple of months, representatives of the labs were brought in to try to help. In October, three of the CEOs came 
to Washington to meet with Admiral Watkins, the Secretary of Energy, asking for some way to reduce the diff iculties 

1 The sources of information for this box are OTA staff interviews with Fiona Branton, assodate lawyer, Preston 
Gates Ellis, May 21, 1992; Jack DeMember, Federal Laboratory tiason, Digital Equipment Corporation, May 29; and 
Warren Chernock, Deputy Science and Technology Advisor, Defense Programs, WE, June 5,1992. 

The 11 companies are Apple, Compaq, Control Data, Cray Research, DEC, Hewlett-Packard, IBM, NCR, Sun 
Microsystems, Tandem, and Unisys. 

3 Computer Systems Policy Project, "Perspectives: Success Factors in Critical Technologies," July 1990, p. 1. 

4 The other two goals included improving industry input to the federal R&D budget review, and implementing the 
High Performance Computing and Communications Initiative, or HPCC. Source: CSPP, "Perspectives on U.S. 
Technology Policy, Part II: Increasing Industry Involvement," February 26, 1991, p. 1. 

5 CSPP was interested in working with five laboratories: the three weapons labs, Oak Ridge, and Argonne. 

6 Some of their concern was not with the provisions in the model, but with things that were missing. 
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and pick up the pace of negotiation. That worked, to some extent; WaMns responded positively, and there were 
many meetings in November. But the negotiations still dragged on until March, when CSPP and DOE finally 
initialed a letter of agreement on a model CRADA. Even then, some issues remained to be settled in individual 
CRADAs. For example, while some of the issues regarding allocation of software copyrights were resolved in the 
CSPP model CRADA, some were shunted into an appendix (appendix C), for which it was not then possible to 
develop a model. 

The CSPP effort finally paid off, but only because of a number of favorable circumstances; without them, it 
would likely have taken longer or broken down entirely. CSPP members had access to Secretary Watkins, and 
convinced him that the CRADA was in everyone's interest. When progress slowed, Watkins directed DOE'S 
negotiators to work hard to accelerate the process. Watkins appointed a lead negotiator for DOE who was effective 
in making sure that all of the key players within DOE were included in the negotiations, r,ather than having long 
delays while each iteration passed through numerous reviews off-line. CSPP also put in lung hours, and spent 
considerable effort presenting evidence regarding the nature and needs of the computer industry. DOE showed 
some flexibility; when some thorny issues threatened to tear the negotiations apart, DOE finally left the labs and 
CSPP to work out whatever reasonable solution they could agree on. 

One week after the model was initialed, Cray Research signed three individual CRADAs with Los Alamos7 
using its terms. CSPP officials did not regard these CRADAs as a true test of the speed with which individual 
agreements could be signed using the modal, for these three had been in the pipeline tor months, concurrently 
with the model CRADA negotiations. 

Painful as it was, the CSPP CRADA accomplished several things. Together with anotl.~er CRADA negotiated 
at the same time (an umbrella CRADA80f the National Center for Manufacturing !Sciences), the negotiation gave 
many companies the opportunity to initiate workwith the labs. The CSPP CRADAcan be used by any computer 
company, not just members, as long as they focus on one of the technologies covered by the agreement. The 
technologies include displays, software engineering, electronics packaging, microelectrc~nics, optoelectronics, 
graphics, manufacturing technology, and integrated circuit fabrication equipment. 

The CSPP CRADA also contributed to DOE'S ongoing effort to improve its standard rnodel CRADA offered 
to all potential cooperators. After the negotiation, some in DOE maintained that its model, which it hoped to use 
for everyone in subsequent calls, would not compromise to the extent that the CSPP model did, but the ice was 
broken; an official from one of the weapons labs said that several companies had asked far provisions similar to 
the ones in the CSPP CRADA (for example, an exemption from products liability for damage caused by lab 
negligence), and were likely to get them. 

Finally, the CSPP negotiations, like those of NCMS, General Motors and the automobile industry, and others, 
uncovered boulders in the stream, and got many people in DOE, labs, and industry thinking about how to manage 
the process of collaborative government laboratorytindustry R&D better. While many of the problems have not 
been solved, and the process still needs considerable improvement, the efforts devoted to dreaming up better 
ways of managing CRADAs have spawned several ideas that go far beyond simply making the process of initiating 
a CRADA easier and faster. For example, some people advocate that lab directors have authority to allocate some 
CRADAfunds according to their own discretion, with the extensive reviews and priority-setting processes of DOE 
being reserved for larger CRADAs or agreements that are part of broader, multiagency technology initiatives. 

7 Theagreements involvedglobal climate modeling, computational electromagnetics, and rnodeling of molecules. 
8 An umbrella CRADA, unlike a model, has force and includes committed funds to be spent on subsequent 

approval of individual project task statements. A model only serves as a template foractiral CRADAs. DOE did, however, 
commit itself to fund CRADAs using the CSPP model. 
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considered. Two others are overall funding for (it already had set aside $50 million in fiscal year 
CRADAs, and the terms of CRADA agreements. 1992), but the request was turned down by the 

House Committee on Armed  service^.^^ As a 

I The Funding Bottleneck 
Even if the process for selecting fundable 

proposals were shorter, finding money for CRA- 
DAs is sometimes difficult. This is so even 
though Defense Programs, which has funded the 
majority of all DOE CRADAs, has set aside more 
money for CRADAs this year than ever before 
($141 million), and has asked for authority to 
allocate an additional $47 million. 

The agency can fund CRADAs either through 
ordinary program funds or through a designated 
CRADA fund. MST and NIH routinely use 
program money; DOE occasionally uses program 
funds, but most often, DOE CRADAs are funded 
with money set aside within the agency for the 
purpose. DP's set-aside dwarfs others within 
DOE. 

In 1991, Congress appropriated a line item of 
$20 million for Technology Transfer, to get the 
CRADA process started. It worked; in the suc- 
ceeding 2 years, DP set aside $50 million and 
$141 million. DP's $141 million is widely 
regarded as the major pot of CRADA money 
available in DOE, and according to one source, 
other assistant secretaries (for example, in energy 
programs) are envious of it. However, by some 
standards, this allocation is inadequate. 

NTI contributed to the burgeoning of outside 
interest in R&D partnerships, and now DP 
routinely gets far too many proposals to fund from 
its setaside. In response to the avalanche of 
proposals, DP asked Congress for authority to 
reprogram $50 million for CRADAs in N 1992, 

result, there was very little money to fund any 
proposals that came in response to the June call, 
and proposals that were approved for funding had 
to wait until FY 1993. 

Now that DP has $141 million for CRADAs for 
N 1993, DOE is able to fund proposals subrnit- 
ted last summer, and CRADA negotiations are 
underway for many of these projects. According 
to Dan Arvizu of Sandia, this has broken the 
logjam that began when DP's request for author- 
ity to reprogram $50 million was turned down in 
late N 1992. 

The impetus provided by N 1993 money was 
short-lived. About half the money ($71 
in DP's CRADA pot this year is already "mort- 
gaged," or committed to multiyear projects 
begun in FY 1991 or 1992. Of the remainder, a 
small amount was taken off the top for SBIR 
(Small Business Innovative Research) projects, 
and one lab 0fficia.1~~ estimated that funding the 
CRADAs approved in early November (from the 
June call for proposals) will take around $40 
million. This leaves only $25 to $30 million for 
new CRADAs not already in the pipeline. DP 
issued another call for proposals in November of 
1992, and there will be less to fund CRADAs in 
that round than there was in the two previous 
rounds, even making no provision for further calls 
in FY 1993. According to one report, DP hopes to 
be able to reprogram an additional $47 million for 
CRADAs in FY 1993, but it is unknown at this 
writing whether it can. DP is hoping to be able to 
allocate $19 1 million to technology transfer in N 
1994, and $250 million in EY 1995. 

25 Technically, DOE did not need authority to reprogram the funds as long as the spending didn't span different appropriation line items. 
DP's request was turned down initially because the request to reprogram money fkomDP to DOE'S NTI activities would have switched money 
from one line item to another. However, even after reformulating the request to reprogram money to CRADAs only within DP, the request was 
lumed down. The $50 million did not disappear forever, however. DP had initially requested $91 million for CRADAs for FY 1993, which 
it got, along with an additional $50 million. 

26 $71 million is the sum of the three prewdq fiscal years' appropriations for DP W A S - - $ 1 . 1  million in FY 1990, $20 million in FY 
1991, and $50 million in FY 1992. 

27 Julia Giller, Office of Research and Technology Applications, Livermore. 
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Looking outside DP for CRADA money may 
be an even drier well. Certainly up to now, DP has 
provided the lion's share of all CRADA money 
available at DOE; as of April 1993, over seventy 
percent of committed and planned funding for 
DOE CRADAs came from DP. 

Another option is to use program funds, 
without having to tap a special pot of money for 
CRADAS.~* This can be done now, but the 
constraints in DP are tight. DP and the labs, at the 
beginning of each year, establish how they will 
spend their program funds, and allocate lab 
budgets to individual projects. After the planning 
process, there is little room for adjusting the focus 
or scope of project work to accommodate the 
interests of a potential CRADA partner, so any 
CRADAs funded with program money must 
entail essentially no change in work on the part of 
the lab project teams. 

Several anecdotes illustrate how discouraging 
inadequate funding can be.29 DP initially agreed 
to put aside $1 million in FY 199 1 and $5 million 
in FY 1992 to fund individual projects that used 
the model CRADA for the computer industry 
negotiated by the Computer Systems Policy 
Project (CSPP). According to one official of a 
CSPP member company, his company had identi- 
fied $30 to $40 million in work at Los Alarnos 
alone. 

General Motors provides another illustration. 
In January 1992, GM hosted ameeting in Warren, 
Michigan. The meeting was attended by hundreds 
of company engineers and scientists and technical 
representatives from eight of DOE'S nine multi- 
program labs, NASA's Arnes lab, the Air Force's 
Wright Patterson facility, and NIST. The meeting 
was the culmination of months of spadework on 
the part of a few people at GM and the labs who 
realized that there were enormous possibilities for 
collaboration that people in both organizations 

were mostly unaware of. The meeting was a big 
success; as one participant put it, lab people 
realized that GM presented interesting technical 
challenges, and C;M people learned that labs had 
much to offer them in collaborative arrangements. 
Moreover, the meeting at GM had high-level 
management support both in the company and 
among the labs, which helped a great deal. 
Finally, GM identified very specific needs and 
problems up front, and provided money and 
support people to facilitate collaborations. 

Following the meeting., GM identified over 200 
interesting cooperative projects. Realizing that it 
would be futile to subrmt so many proposals, GM 
whittled the projects down to about 25, which it 
submitted in the June, 1992 call for proposals. 
About half proposed to use DP facilities, and the 
other half various energy programs. None of 
GM's CRADAs had been signed by the end of 
calendar year 1992. By April 1993, 9 GM 
CRADAs had been executed. 

I DP Selection of Proposals 
The process of initiating a CRADA is months 

long even under ideal circumstances, considering 
all the steps. The cc>urtship phase-when industry 
and lab people get together, discuss their work, 
and develop ideas for joint R&D-often takes 
half a year or more. Once the idea passes muster 
in both the lab and the company(ies), the research- 
ers prepare a proposal de:scribing the proposed 
work, and submit it to DOE. If the proposal 
involves work done in Defense Programs (as most 
do), the proposal must then go through the DP 
selection process, initiated in 1992. 

The selection process precedes the negotiation 
of the actual work statement (called a joint work 
statement, or JWS) and the CRADA itself. DOE 
has delegated to its field offices the authority to 
approve JWSs and CRADAs, but the field offices 

28 One bill currently before the Senate, the Department of Energy National Competitiveness Tec:hnology Ik-!nership Act of 1993, would 
make all program funds in DOE available to fund CRADAs. 

29 The term "inadequate" is being used to describe how many in industry and DOE feel about CRADA money so far. Ol lhas  not weighed 
CRADA funding against other uses of public money. 
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Figure 4-I-The Call for Proposals Process of DOE Defense Programs 
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cannot begin the approval process until DP has 
decided which proposals to fund. The process 
consists of several steps (figures 4-1 and 4-2). 
DP's call for proposals is the first step. The 
proposals are then reviewed by teams of technical 
experts, one from each weapons lab and one from 
the Y-12 Plant at Oak Ridge National lab. There 
are five such teams, called Technology Area 
Coordinating Teams (TACT'S): 1) precision engi- 
neering and advanced manufacturing, 2) materi- 
als and processes for manufacturing, 3) microe- 
lectronics (and photonics), 4) computer architec- 

0 1 2  3 4  5  6  7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

ture and applications, and 5) energy and environ- 
ment. After the TACTs finish their reviews, the 
results are submitted to another review group, 
called the DP Laboratory Technology Transfer 
Coordination Board (LCB). LCB consists of the 
directors of the ORTAs of each of the three 
weapons labs and the Oak Ridge Y-12 Plant. 
Using the TACTs' ranking as part of its own 
review, LCB then makes its own ranking, and 
forwards a list of ranked proposals to DP.30 DP 
makes whatever adjustments deemed necessary, 
and announces which work statements have been 

-- - 

3O Originally, the LCB was meant to have an industry advisory board to review the proposals. So far, the board has not been formed, and 
outside private sector review is lacking in the process. This has not proved a handicap, although both DOE and Congress have continued to 
express interest in forming an industry advisory board to review CRADAs. 
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Figure 4-2-The CRADA Proposal Review Process of DOE Defense Programs 
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chosen. At that point, the lab and the company can 
prepare a JWS and negotiate a CRADA.31 

DP's initial goal was for the proposal review 
process described above to take 13 weeks, and the 
approval of CRADAs following DP's selection to 
take another 3 weeks, for a total of 4 months fiom 
submission of a proposal to approval of a 
CRADA. Knowing that was optimistic, DP aimed 
initially for a 6-month turnaround, and hoped, as 
everyone gained experience with the process, to 
whittle it to 4.32 Currently, some CRADAs may be 
meeting the 6-month target, but probably most are 
not. Nevertheless, the process of negotiating the 
agreements, which can begin only after DP has 

Computer 
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selected among the proposals, has become more 
predictable. For the June 1992 calf for proposals, 
the LCB made its rankings by the end of August. 
DP made final selections at the beginning of 
N~vember .~~  All the agreements approved from 
the June call have not been approved, but many 
have. From the time approvals are granted by DP 
until the final CRADA is signed usually takes, 
according to ORTA officials from Sandia and 
Livermore, 4 to 5 months.34 

Things are moving no faster for proposals 
approved in the latest (November 1992) call, but 
under circumstances that are unlikely to be 
repeated. In early 1992, DOE planned to change 

31 This negotiation process often consumesmore than4 months. The field offices. which have authority to approve both JWSs and CRADAs, 
have 90 days to approve the JWS and 30 to approve the CRADAs. There has been some fiction between field offices and labs over whether 
the clock ticks continuously following the submission of the JWS to the field office (questions or problems with the proposed agreement might 
stop the clock); if it does not, as the field offices have maintained, then the process can take even longer than the maximum of 120 days. In 
practice, many JWSs and CRADAs are submitted to field offices simultaneously. 

32 OTA staff interview with Warren P. Chemock, Deputy Science and Technology Advisor (Defense), May 4, 1992. 
33 DP officials point out that not all the time it took to act on the LCB recommendations constituted delay. DP had already spent all the money 

it had set aside for CRADAs in FY 1992 by the time the proposals from the June call came in; DP had been turned down in its request to 
repmgram an additional $50 million in FY 1992 funds for technology hmfer. There was no possibility of funding any of the proposals that 
came in June 1992 until the new f ~ c a l  year, or, more properly, until DOE'S FY 1993 appropriation was signed. 

Part of that time is taken by labfidustry negotiations, in which DOE offices do not participate. Also, not a l l  the delay can be attributed 
to bureaucratic procedures at the labs or the field offices; company (or other cooperator) legal counsel can and do take time to review the 
provisions of the proposed agreement, and have proposed changes. 
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the review process at headquarters for DP propos- 
als, to include staff in other divisions of the 
agency. Lab officials had expressed nervousness 
in 1992 about the distribution of proposals in 
DOE headquarters, because proposals often con- 
tain sensitive or proprietary information. DOE, 
unlike NIST, does not have an exemption from 
the Freedom of Information Act (FOIA) covering 
R&D proposals, and some in companies and labs 
feared that competitiors could access information 
in the proposals through DOE (the labs do have an 
exemption from FOIA). With the expanded head- 
quarters review in early 1993, the concerns 
deepened, and lab officials initially balked at 
sending proposals to DOE. The matter was 
eventually worked out, but only after a delay of a 
month or so. This problem is unlikely to come up 
again soon, mostly because DP plans no more 
calls for proposals in fiscal year 1993, even if it 
gets an additional $47 million for CRADAs. 

Partly because of the time it has taken to get the 
DP selection process up and running, and partly 
because of funding bottlenecks, DOE officials 
have come close to admitting that their latest 
proposal call, combined with the publicity gar- 
nered from NTI, has been a bigger success than 
they can handle. In its June call for proposals, DP 
received 105 proposals from the LCB. It approved 
only 61 of them, not because the others weren't 
interesting but in order to set aside some money 
for other projects (such as automobile technol- 
ogy, lithography, and computer projects using the 
CSPP CRADA). Dan Arvizu, the head of the 
ORTA at Sandia, reports that the NTI campaign, 
begun in February 1992, has resulted in DOE 
receiving 460 proposals (120 from Sandia alone). 
The November 1992 call also received an over- 
whelming response; one lab reported receiving 
hundreds of proposals. The TACTs and LCB 
reduced the number considerably, but even so, DP 
was able to fund only one-eighth the dollar value 
of proposals forwarded to it by LCB (less than 30 
proposals), for a total of $25 million. Unless DP 
is able to reprogram more money for CRADAs in 

fiscal year 1993 (in April, its request for authority 
to reprogram $47 million was pending), there will 
probably be no new proposals approved until 
fiscal year 1994, except those using program 
funds. Even with $250 million, which Wmen 
Chernock thinks is the right amount of money to 
allocate to CRADAs for the foreseeable future, it 
is clear that there is far more work to do than 
money to do it with. 

I The Legal Terms of CRADAs: 
Intellectual Property Issues 

There are inevitably conflicts between public 
and private interests in the terms of cooperative 
agreements. Even agencies that have been work- 
ing cooperatively with private companies for 
years, such as NASA, still have occasional 
problems. For example, one NASA official said 
that it usually takes longer to negotiate the 
disposition of intellectual property rights than any 
other single item in a Space Act Agreement. A 
MST official made the same observation about 
industry/government R&D projects under NIST's 
Advanced Technology Program, adding that the 
more companies involved in a single agreement, 
the longer the negotiation over intellectual prop- 
erty rights. 

Protection of intellectual property can also be 
a source of disagreement. Firms sometimes bring 
some confidential technical, commercial, or fi- 
nancial information, developed wholly within the 
company, to a cooperative project with a govern- 
ment lab. This information is exempt from 
disclosure under the Freedom of Information Act, 
and by law is not disclosed to third parties. 
However, such information can, in some cases, be 
used in other government offices. This multiplies 
the chances for accidental leaks to competitors, 
especially considering the wide participation of 
government agencies in the NTI. NIST and NIH 
model CRADAs provide that such information 
will be used only within the CRADA, and for no 
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other purpose. DOE's standard and the 
NCMS and CSPP model CRADAs, provides that 
such proprietary information may be used by 
other government employees, who are in turn 
constrained in their ability to transfer the informa- 
tion. The CSPP model tries to minimize disclo- 
sures by requiring that they all take place at the 
lab site, and that DOE employees do not remove 
from the lab any notes or other items containing 
the f m ' s  confidential information. These safe- 
guards have partly assuaged industry's concerns 
about dissemination of proprietary information 
that companies bring to cooperative relationships, 
but some in the private sector are still wary.36 

Judging by the amount of effort devoted to 
negotiations, the disposition of information de- 
veloped in a cooperative arrangement may be an 
even greater concern than the disclosure of 
proprietary information that industry brings to the 
relationship. NCITA permits agencies to pre- 
serve the confidentiality of information devel- 
oped in a CRADA for up to 5 years, and the 
standard DOE model CRADA provides for up to 
5 years of confidentiality. However, a firm can 
only designate as confidential information gener- 
ated by its own employees; to so designate 

information developed by lab employees, the 
lab's permission is required. DOE may use 
information designated as confidential at other 
DOE sites, with confidentii~lity strictly preserved.37 
The CSPP model requires that the lab's permis- 
sion to designate information generated by lab 
employees as confidential "shall not be unrea- 
sonably withheld," but does not defme what is 
reasonable. It also provides than an appendix will 
list subject areas in which :dl information gener- 
ated will automatically be designated as confi- 
dential. The NCMS CR4DA includes the same 
reasonableness requirement, sets the term of 
confidentiality at 30 months unless agreed to 
otherwise, and provides for disclosure to NCMS 
members on the sarne basis as to other DOE sites. 
DOE's models do not specify the treatment of 
information developed jointly; this is a matter to 
be settled in negotiation:; of the lab and the 
company. Negotiating these issues adds to the 
time and trouble of getting a CRADA approved.38 

The division of patent rights for inventions that 
come from CRAD,As is not constrained by the 
NClTA, except that the U.S. Government must 
always retain a license "to practice the invention 
or have the invention practiced throughout the 

35 The discussionbelow refers to severalmodelCRADAs. Dm's  standard model CRADA is found in a document titled "Stevenson-Wydler 
(15 USC 3710) Cooperative Research and Development Agxeement (hereinafter "CRADA")" dated October 23, 1992. Accompanying this 
model is a document entitled " Stevenson-Wydler Model GOCO CRADA Guidelines," which explains policies behind the model and discusses 
the extent to which certain changes will be permitted. (Both the standard model and the guidelines were distributed attached to an October 27, 
1992 memorandum from ST-1, re: Issuance of Redline Mtxlel CRADA and Guidelines for GOCO Laboratories.) The DOE-CSPP model 
CRADA is found in a document with a similar title to that of the standard model, dated April 1, 1992, whuch accompanies a "btter of 
Agreement" between DOE and CSPP, executed on March 19 (DOE) and 20 (CSPP), 1992. The DOE-NCMS umbrella CRADA is found in 
a document entitled "Stevenson-Wydler (15 USC 3710) Cooperative Research and development Agreement (hereinafter "CRADA") No. 
DOE92-0077. The NISTmodel is found in a document entitled "Cooperative Research and Development Agreementwith the National Institute 
of Standards and Technology," version dated Oct. 15,1991, which accompanies a memorandum of Oct. 2,1991, from Bruce E. Matson, Chief, 
Technology Development and Small Business Programs, "re: A Guide to the new NIST CRDA for PJIST Staff.'' The NTH model is found in 
a document entitled "National Institutes of Health; Alcoh~l, Drug Abuse and Mental Health Administration: Cooperative Research and 
Development Agreement," dated April 24,1989, at pages 143-159 of Office of Technology Transfer, National Institutes of Health, Bethesda, 
Maryland, 1991 PHs Technology Transfer Directory; policy guidelines are found at pages 137-142. 

36 Some of this wariness has to do with the inherent conservatism of legal counsels, b o t h .  Legal departments have much 
to lose if they counsel corporate managers to take risks. If a major leak occurs, the potential damage is much greater, both to the firm and to 
the legal counselors' credibility, than the risk associated with not doing a partnership in the fust place, when: the losses are only in terms of 
what might have been. 

37 Both NIH and NIST models specify that any information generated in the CRADA may be used for any government purpose (not limited 
to a particular agency). 

38 The NIH model allows ws~dential status only for information developed solely by fum employees. 
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world by or on behalf of the Government," 
royalty-free.39 Many arrangements are possible 
within the law. For example, a lab could own a 
patent and grant an exclusive license to the firm, 
which could then practice it free of commercial 
competition, except that it might face competition 
when the government is the customer. While 
many cooperators are interested in exclusive 
rights to inventions developed in CRADAs as a 
condition of entry, this kind of exclusivity can 
create problems for the labs and their parent 
agencies. Often, it is in the interest of the 
government to see inventions diffused widely, 
both on general principles of stepping up the rate 
of innovation and best practice for societal good, 
and especially to avoid potential accusations of 
unfairness of access. However, sometimes the 
promise of exclusive rights might be necessary to 
encourage a firm to invest in technology develop- 
ment and commercialization. 

Another twist in the plot is the fear, expressed 
by one official of Livermore, that by agreeing to 
the industry taking title to the lion's share of 
intellectual property developed, the lab might 
sacrifice strength in later bargaining over U.S. 
preference. For example, if a lab is involved in 
trying to convince an industry partner to maintain 
substantial domestic manufacturing of products 
that developed from technologies produced in 
CRADAs, it could help to have the ability to deny 
the company an exclusive license if it decided to 
manufacture offshore. 

DOE's standard model leaves allocation of 
patent rights to be worked out by the lab and the 
firm, subject to the government retaining at least 
a royalty-free nonexclusive license. However, 
accompanying guidelines imply that DOE's ap- 
proval could be required for certain allocations. 
The NCMS CRADA spells out the rights in more 
detail. Each party takes title to inventions made 
solely by its employees; for joint inventions, the 

lab takes title. However, special rules apply for 
commercial applications in a field covered by the 
project's task statement. NCMS will have exclu- 
sive rights to license such applications for 30 
months following the project's completion. After 
that, NCMS and the lab each have a nonexclusive 
right40 to license commercial applications. Royal- 
ties on all licenses by either party for any 
application are shared according to a complex 
formula. 

Like DOE's NCMS CRADA, the NIH and 
NIST model CRADAs spell out patent right in 
more detail than DOE's standard CRADA. With 
NIH, each party takes title to inventions devel- 
oped solely by its employees; jointly developed 
inventions are jointly owned. For inventions 
owned jointly or by NIH, in some cases NM will 
grant an exclusive license for specified fields of 
use. The model CRADA commits NIH to "nego- 
tiate, in good faith, the terms of an exclusive or 
nonexclusive commercialization license that fairly 
reflect the relative contributions of the Parties to 
the invention and the CRADA, the risks incurred 
by the Collaborator and the costs of subsequent 
research and development needed to bring the 
invention to the marketplace." NIH is also 
willing at times to grant exclusive licenses in 
advance as a condition of signing the CRADA.41 
NIST's approach is more restrictive. Jointly 
developed inventions are owned by NIST alone; 
and NIST's model CRADA commits NIST to 
good faith negotiations on nonexclusive cornrner- 
cialization licenses. 

Another intellectual property issue that has 
proven to be a sticking point in past DOE 
CRADA negotiations is software protection. Soft- 
ware can be protected by secrecy and/or copy- 
right. Software written wholly or partly by 
government employees (which does not include 
employees of GOCO labs) cannot receive a U.S. 

39 15 U.S.C. 3710a(b)(2). 

40 Licenses by NCMS are subject to lab approval, which "shall not 

41 NIH Policy Guidelines, Art. 9. 
be measonably withheld if [the license] is royalty bearing." 
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copyright, though it can be copyrighted in other 
nations. 

DOE's standard model CRADA leaves the 
allocation of copyrights up to the lab and the fm, 
except for the provision that the U.S. Government 
must have a nonexclusive license free of charge 
for government use. For copyrighted software 
developed under a CRADA, the source code and 
documentation must be provided to DOE's En- 
ergy Science and Technology Software Center, 
where it will be publicly available. The copyright 
is also subject to DOE's march-in rightsP2 
although the beginning of those rights can be set 
as late as 5 years after the software is produced. 

The CSPP model CRADA, while retaining the 
basic approach of DOE's standard model, makes 
an important exception. Special rules43 apply to 
software, listed in an Appendix E, which the lab 
and the firm agree is "being developed princi- 
pally for commercialization" by the firm. The 
fm owns the copyright in appendix E of the 
model, software that it develops on its own. For 
appendix E software developed either jointly or 
solely by the lab, the lab may own the copyright 
but must offer the fm an exclusive or nonexclu- 
sive license at the firm's choosing, on reasonable 
terms. For all appendix E software, only object 
code and documentation are provided to DOE's 
Energy Science and Technology Software Center, 
and only for use on DOE contracts; the source 
code is kept secret.@ For appendix E software, 
DOE has march-in rights only for software 
created solely by the lab. Also, if DOE ever 
exercises march-in rights (for any software, not 

just that covered in appendix E), DOE must leave 
the firm with at least a nonexclusive license. 

March-in rights, more generally, are another 
instance of the divergence of public and private 
interests. Qpically, the government's interest in 
publicly-funded R&D is for broad application; 
hence, DOE wan1.s marcll-in rights in its CRA- 
DAs. However, inclusion of march-in rights can 
be a problem for firms; some worry that their own 
best efforts to commercialize technology might 
not be regarded as sufficient by the government, 
and that a long-term commercialization plan 
might be cut short if the government thinks the 
plan is taking too long. A firm might also not be 
willing to commit itself to justifying its progress 
to government officials over the years. The law 
requires march-in rights for patentsP5 and DOE's 
standard model, as well as the NCMS and CSPP 
model CRADAs, all provide for such rights 
according to standi~d DOE procedures. 

I The Legal Terms of CRADAs: 
U.S. Preference Issues 

One of the aims of both the NTI and NC?TA 
is to improve U.S. competitiveness. Accordingly, 
there is a strong bias in public institutions 
(Congress included) to try to ensure that publicly- 
financed innovations are exploited in ways that 
benefit the U.S. economy directly. In the case of 
the m A ,  that means that labs are directed to 
"give preference to business units located in the 
United States which agree that products embody- 
ing inventions made under the [CRADA] or 
produced through the use of such inventions will 

42 “March-in rights" refers to a situation in whicha f m  has exclusive rights to technology developed withgovernment funding, but is taking 
too long to commercialize the technology and make it widely available. In some cases, the government has the right to "march in" and take 
back the exclusive rights, and to license other f m  to commercialize the technology. In the case of patents, march-in rights are required by 
law (35 U.S.C. 203), though the specific procedures are set by agency regulations. 

43 The provisions giving these special rules (Article XUI, paragraphs E and F, of DOE'S CSPP model CRAD.4) are difficult to understand; 
OTA's tentative interpretation is given below. 

Object code is far less useful to potential competitors than sourcecode. If W E  tookpossession of some code, company representatives 
maintain, then few companies would even be interested in co-developing software with the labs. While GOCO labs are likely not subject to 
the Freedom of Information Act, DOE is; after the period of FOIA exemption for information generated in a CRADA (at most 5 years), 
competitors could get the source code, and could use it to mate their own commercial software. 

45 35 U.S.C. 5 203. 
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be manufactured substantially in the United 
 state^."^^ DOE'S standard model, up until early 
1993, took its cue from the statute, but made U.S. 
manufacturing a requirement rather than a prefer- 
ence. The model required that any "products, 
processes, or services for use or sale in the United 
States" covered by a U.S. patent awarded for an 
invention arising under the CRADA's perform- 
ance be "manufactured, practiced or provided 
substantially in the United States." 

Many of the f m  most interested in CRADAs, 
like all the members of CSPP and many of the 
members of NCMS, are multinationals. They 
produce goods and services throughout the world, 
and, perhaps even more important, hold a grow- 
ing portfolio of cross-licensing arrangements 
with foreign multinationals. For such firms, 
requiring domestic production of all goods and 
services using technologies developed in CRA- 
DAS is a sigLuficant discouragement to participa- 
tion. As in several other cases, DOE, after 
encountering friction on this point in CRADA 
negotiations, made a compromise in early 1993. 
Now, the agency has declared itself willing to 
grant exceptions to the U.S. manufacturing stipu- 
lation on a case-by-case basis where substantial 
U.S. manufacture is demonstrably infeasible. In 
addition, the CRADA partners must commit 
themselves to provide appropriate alternative 
benefits to the American economy.47 This new 
flexibility is welcome, but unless additional 
guidelines can be established, allowing compa- 
nies to anticipate how the department will decide 
in individual cases, this requirement may not 
shorten the negotiation of a CRADA. 

Both the NCMS and CSPP CRADAs depart 
from the original, stricter requirements, and these 

departures, along with other feedback from indus- 
try, helped to establish the basis for DOE'S 
compromise. The NCMS CRADA narrows the 
requirement to cover only products, not processes 
or services.* CSPP rewrites the requirement 
entirely to cover R&D, but not manufacturing. In 
the negotiations, CSPP argued that existing net- 
works of manufacturing, R&D, and cross- 
licensing among computer companies of all 
nationalities made the domestic preference re- 
quirements impossible; if no compromise could 
be reached, argued CSPP, the CRADA would be 
useless. Moreover, CSPP maintained, in the 
computer industry the greatest benefit to the U.S. 
economy comes from domestic R&D, not from 
manufacturing. Accordingly, the CSPP model 
specifies that "all research and development 
under this CRADA shall be conducted in U.S.- 
based facilities," and "for a period of 2 years 
following the CRADA subsequent research and 
development . . . for the purpose of cornrnercializ- 
ing technologies arising from this CRADA, 
which are the primary focus of this CRADA, shall 
be performed substantially in U.S.-based facili- 
ties." 

The U.S. preference issue may be a sleeper, 
even under DOE'S new, more flexible require- 
ments. It has been a major sticking point in 
several negotiations, but has not been a prominent 
part of the public debate over lablindustry R&D 
partnerships. However, some lab officials worry 
that DOE has been too willing to compromise, 
and that, by giving as much ground as the agency 
did in the CSPP CRADA, the labs lose some of 
their ability to enforce reasonable requirements 
for domestic manufacturing (such as requiring 
that products for the domestic market be substan- 

46 15 U.S.C. 3710a(c)(4)@). The same provision also directs that if apotential CRADA partner is a foreign-owned organization or a foreign 
citizen, the lab "take into considerationwhether or not such foreigngovernment permits United States agencies, organkations, or other pasons 
to enter into cooperative research and development agreements and licensing agreements." 

47 MemorandumfromU.S. Department of Energy to Program Secretarial Officers and Field Office Managers, ' 'Restatement of Departmental 
Technology Transfer Policy on U.S. Competitiveness," Feb. 10, 1993. 

48 By late 1992, NCMS was, according to one of its spokesmen, asking the Agency for additional loosening of the domestic manufacturing 
provisions of its CRADA. In initiating individual agreements, member companies found that they were uncomfortable with the provisions of 
its original CRADA Fequiring domestic manufacturing of products. 
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tially manufactured in the United States). The 
issue is likely come up again, especially in the 
event that a CRADA yields a technology that is 
commercially successful. Many American multi- 
nationals are bound by the terms of existing 
cross-licensing arrangements to license their pat- 
ents to other companies, often foreign multina- 
tionals. Should a company grant a license to a 
technology developed partly with public money, 
it is likely, at the very least, to stir up a debate. 
There have already been analogous controversies. 
For example, some of the technology for GE's 
new aircraft engine, the GE-90, was developed 
through cooperative research and development 
with NASA. GE licensed the French aircraft 
engine company SNECMA to manufacture some 
high-pressure compressors for the GE-90. Any 
time foreign companies acquire American tech-. 
nology in a high-tech field, there are some who 
would take the view that this represents a failure 
of either public or private policies, but when the 
technology is at least partly publicly financed, the 
tendency to condemn is even stronger. This view, 
understandable though it is, is simplistic. 

No nation, and no company, has ever been able 
to sequester technology for its own use. Even 200 
years ago, when trade was minuscule and infor- 
mation flow glacial compared with today, knowl- 
edge of technology leaked abroad, often in the 
face of stiff personal penalties for transferring it. 
Now, with far more rapid communication and 
burgeoning trade and investment around the 
world, technology diffusion is wide, rapid, and to 
a great extent uncontrollable by governments. 
That is well understood; what is less well known 
is that, increasingly, American firms' ability to 
put access to technology on the bargaining table 
with foreign firms and foreign governments can 
give those U.S . companies powerful advantages, 
and that such advantages can work to the benefit 
of the U.S. economy and living standards just as 

domestic application of technology does. GE's 
ability to sell its engines to European airlines may 
well depend on its adding some value in Europe, 
which may, in turn, hinge on its licensing the 
technology to a Europeirl company. IBM's con- 
trol of key patents gave it better access than other 
foreign companies had to the tightly regulated 
Japanese market hi the 1960s; without the ability 
to negotiate with the Japanese Government on 
access to its patents, IBM would have faced even 
tougher restrictions than it didtg and it probably 
would not now be the force it is in Japan, the 
world's second largest economy. 

DOE, NASA, and possibly other government 
agencies in the NTI are caught in a potentidy 
fractious situation. Practicality dictates that their 
CRADA process will  be less useful to industry if 
they insist on strong domestic preference in 
manufacturing and R&D. Yet Congress tends to 
favor even tighter restrictions on foreign transfers 
of technology financed partly by the taxpayers. 
So far, the issue is mostly confined to CRADA 
negotiations, but the more successful the NTI or 
other kinds of government-industry technology 
development partnerships are, the greater the 
likelihood of controversy. 

The issue has yet to surface with respect to U.S. 
affiliates of foreign multinationals. Already, how- 
ever, there are a few CRADAs with affiliates- 
Schlumberger and Philips Semiconductor are 
examples-and interest among Japanese firms in 
exploring CRADA opportunities is increasing. 
According to some reports, one Japanese trans- 
plant automaker was willing to sign up to the 
strict requirement requiring U.S. manufacture if it 
could join the U.S. Advanced Battery Consor- 
tium, but the consortium ended' up with only 
American members. DOE'S new guidelines on 
U.S. preference may apply as well to affiliates of 
foreign firms as to U.S. f m s ,  but this has not yet 
been tested. 

49 0 t h ~  companies were obliged to form joint ventures with Japa 

- - 

nese companies, or denied access altogether. 
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I The Legal Terms of CRADAs: Liability 
Another issue that has been tricky to negotiate 

is liability for personal injury or properly damage 
resulting from the commercial application of 
CRADA technology by: 1) a firm that partici- 
pated in a CRADA, or 2) an entity that bought 
rights to the technology from such a participating 
firm. If someone sues the lab or the government, 
the CRADA participant must reimburse the lab or 
the government for any damages awarded. That, 
for most of 1992, was the position of the DOE 
model CRADA, with no q ~ ~ c a t i o n .  Many 
potential CRADA partners objected to this com- 

plete indemnification of DOE. CSPP, for exarn- 
ple, argued that participating firms should not 
have to pay for damages due to labs' negligence. 
CSPP won the point; its model CRADA excludes 
liability "resulting from any negligent or inten- 
tional acts or omissions of" the lab.50 (The NIH 
node1 has a similar exclusion.) There is still 
uneasiness on both sides. Like many other con- 
tentious issues in CRADA negotiations, liability 
provisions are most apt to become problems in 
CRADAs are successful in developing technol- 
ogy that succeeds commercially. 

The CSPP model also specifies that if the lab licenses any third party, the license must include a provision requiring the third party to 
similur1y reimburse the CRADA participant if the latter is sued for harm resulting from the third party's cornmercialjzation of the technology. 
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T he Advanced Research Projects Agency ( M A )  is the 
primary agency within the Department of Defense 
@OD) for conducting long-range, high-risk research and 
development (R&D) for advanced technologies that 

contribute to national security needs.l Though receiving only a 
small percentage of DoD's R&D budget, ARPA has funded 
many technologies throughout its 35-year history that have both 
satisfied defense requirements and enjoyed great commercial 
success. Advanced computer architectures, packet-switched 
networks, and lightweight composite materials are all examples 
of technologies that have found widespread use in the private 
sector after initial development by ARPA. 

Since the late 1980s, ARPA has assumed increasing responsi- 
bility for dual-use technology. Dual use is now the centerpiece 
of ARPA's development efforts, accounting for $1.8 billion of 
the agency's $2.3 billion funding in fiscal year (EY) 1993. 
Military interest in manufacturing and electronics has driven 
some of the increase in AlWA's dual-use R&D, but Congress has 
also played an important role. Since 1987, with the founding of 
SEMATECH, the governmentlindustry consortium for advanc- 
ing semiconductor manufacturing, legislative initiatives have 
assigned several dual-use programs explicitly to AlWA. More 
recently, Congress gave ARPA a premier role in Federal defense 
conversion programs enacted in 1992.2 This legislation raised 

The agency's original name was ARPA. Renamed DARPA (Defense Advanced 
Research Project Agency) in 1972, its name was changed back to ARPA in February 1993 
at the direction of President Bill Clinton and in accordance with the expressed intention 
of Congress. 

The Department of Defense Authorization and Appropriations Acts for Fiscal Year 
1993. 
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ARPA's funding for development of dual-use 
technologies by about $500 million over the 
previous year and gave the agency new responsi- 
bilities in the diffusion of manufacturing technol- 
ogies to small and medium-sized firms. Congress 
has also granted ARPA legal authorities by which 
it can enter into cooperative partnerships with 
commercial industry to develop dual-use technol- 
ogies. 

Nevertheless, there are limits to ARPA's role 
as a supporter of civilian technologies. As a 
defense agency, ARPA must carefully balance its 
dual-use activities against other missions relevant 
to DoD. Several times in the past, ARPA has been 
called upon to link its objectives more closely to 
short-term military needs than to long-range, 
high-risk research with commercial application. 
Moreover, ARPA cannot demonstrably perform 
all the activities required to support commercial 
technology development. Not only are the agency's 
resources limited, but ARPA's particular exper- 
tise is in idenwing and supporting path- 
breaking, new technologies; it has not tradition- 
ally focused on issues such as technology diffu- 
sion or infrastructure development, which are 
equally important to commercial competitive- 
ness. Thus, while ARPA will undoubtedly make 
substantial contributions to commercial industry 
in the future, the development and diffusion of 
civilian technologies is not likely to become a 
central mission of the agency. ARPA is just one 
component of a larger Federal effort to stimulate 
U.S. industrial competitiveness. 

ARPA AND DUAL-USE TECHNOLOGY 
ARPA was founded in 1958 as a defense 

agency independent of the three services (Army, 

Navy, Air Force) for supporting long-range, 
high-risk R&D of interest to the military as a 
whole. Established largely in response to the 
Soviet launching of Sputnik, ARPA was initially 
directed to oversee U.S. space and ballistic 
missile defense technology programs3, a mission 
that would have entailed both research and 
sigmficant systems development work. However, 
with the creation of the National Aeronautics and 
Space Administration (NASA) shortly thereafter, 
ARPA's responsibility for civilian space applica- 
tions was rescinded and control of military space 
programs reverted to the individual services. 
With its primary development mission gone, 
ARPA became, and remains, mostly a research 
agency; though it funds some development of 
prototypes for new military systems, ARPA 
directs the bulk of its funding to basic and applied 
research. 

ARPA is a small agency by DoD standards; it 
received just $1.6 billion of the military's $38 
billion in research, development, test, and evalua- 
tion (RDT&E) funding in 1992. Yet its charter is 
broad, allowing it to contribute to many fields 
with potential military appli~ation.~ As a small 
player in a relatively undefined field, ARPA has 
succeeded by carving out its own territory so as 
not to compete directly with the services or with 
other technology development agencies, such as 
NASA or the Department of Energy, that have 
significantly more resources. From its early days, 
ARPA has targeted its resources toward specific 
technologies in which it could gain a large return 
and has aimed to be an agent for "order of 
magnitude" improvements in military weapons 
and support systems. ARPA has succeeded in 
nurturing new, emerging technologies such as 

See Richard J. Barber Associates, The Advanced Research Projects Agency, 1958-1974, report prepared for ARPA under contract 
MDA-74-C-0096, December 1975, chapter XU. 

4 ARPA's charter directs the agency to "Pursue imaginative and innovative research and development projects off- significant military 
utility . . . [mlanage and direct the conduct of basic research and applied research and development that exploits scientific breakthroughs and 
demonstrates the feasibility of revolutionary approaches for improved cost and performance of advanced technology for future applications 
. . . [and s]!imulate a greater emphasis on prototyping in defense systems . . . ." DoD Directive 5 105.41, ''Defense Advanced ResearchProjects 
Agency," September 30, 1986. See also statement by Dr. Victor H. Reis, Director, DARPA, before the Subcommittee on Research and 
Development, Armed Services Committee, House of Representatives, Apr. 23, 1991. 
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computing and materials that require much ena- 
bling work before their full military (or comrner- 
cial) impacts become clear and that can contribute 
to the mission of DoD as a whole. This focus has 
led to ARPA's support of a number of dual-use 
technologies. 

I Early Investments in 
Dual-Use Technology 

As early as 1962, ARPA began funding univer- 
sity research in materials science and computing. 
ARPA effectively established the field of materi- 
als science as an independent discipline by 
founding a series of 12 Interdisciplinary Labora- 
tories at universities to conduct basic research on 
new materials.* ARPA also established centers of 
excellence in industry and universities for basic 
research in computer science that could contrib- 
ute to improving command, control, communica- 
tions, and intelligence (C31) systems used by the 

These efforts gave rise to significant 
achievements in timesharing computers (Project 
MAC and MULTICS), computer networking 
(ARPANET), artificial intelligence, and parallel 
computers (ILLIAC IV).7 

Unlike other ARPA programs of the time, 
which were driven by specific national defense 
requirements, the materials and computer science 
programs were motivated by the need to further 
basic research. The original mission statement for 
the materials science labs stated that they should 
"conduct research in the science of materials with 

the objective of furthering the understanding of 
the factors which influence the properties of the 
materials and the fimdamental relationship which 
exists between con\position and structure and the 
properties and behavior of  material^."^ Military 
applications, it wis assumed, would arise as 
byproducts of the effort. 

Similarly, in supporting development of com- 
puter technology in the 1960s, ARPA acted on the 
grounds that DoD ~vas a large user of computing 
technologies and that accelerating the develop- 
ment of new technologies within the commercial 
U.S. computer industry would have important 
second-order effects on defense, through military 
procurement of conxnercial  product^.^ Programs 
did not focus on particular military applications, 
but on research with long-term importance to the 
field, regardless of the potential for immediate 
military appli~ation.'~ As with materials science, 
many of the innovations that ARPA pursued in 
computers were fundamental "enough that they 
applied to both commercial and military systems. 

Political pressures caused a shift in ARPA's 
focus toward the end of the 1960s. With the 
escalation of hostilities in Vietnam, the military 
began demanding greater coherence between its 
needs and ARPA's research programs. At the 
same time, unrest at U.S. universities inflamed 
debates over the propriety of ARPA's sponsor- 
ship of university research." In response, Con- 
gress passed the Mansfield iunendrnent as part of 
the Defense Authorization Bill of 1970, requiring 
that DoD's RDT&E funds be used only to support 

- - - -- - - 

Richard H. Van Atta et al., DARPA Technical Accomplishments, Volume III: An Overall Perspective and Assessment of the Technical 
Accomplishments of the DefenseAdvancedResearch Projects Agency: 1958-1990 (Alexandria, VA: Institute for Defense Analysis, July 1991), 
p. V-17. 

6 Punding was concentrated in a limited number of laboratories at universities such as Stanford, CarnegieMellon, and the University 
of California at Berkeley, and in commercial corporations such as SRI International and Systems Development Corp. 

7 Kenneth Flamm, Government's Role in Computers andduperconductors, report prepared for O W  under cofltract H3-6470, March 1988, 
p. 13. 

8 Richard J. Barber Associates, op. cit., footnote 3, pp. V-47-V-48. 

Ibid, pp. W-32-W-33. 

lo Flamm, op. cit., footnote 7, p. 14. 

'1 Some parties believed that ARPAhad outlived its usefulness and considered abolishing the agency. Richarc1 E l .  Van Atta, op. cit., footnote 
5, p. 11-10. 
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projects with a "direct and apparent" relation- 
ship to specific military functions or operations.12 
Though softened somewhat in 1971 and later 
removed from legislation, the amendment had a 
more lasting influence. It effectively restricted 
ARPA's funding of basic research, especially in 
universities, and tended to focus the agency on 
projects of strict military relevance. The agency's 
defense mission was further reinforced when 
DoD officially changed ARPA's name to the 
Defense Advanced Research Projects Agency 
PARPA) in 1972.13 

Although ARPA continued to fund R&D in 
some dual-use areas such as computing and 
communications throughout the 1970s and 1980s, 
its primary emphasis during much of this time 
was on defense programs more narrowly defined. 
In 1976, ARPA initiated a large-scale demonstra- 
tion program for military systems such as follow- 
on forces attack, armor/anti-armor systems, space- 
based surveillance, high-energy lasers, and 
stealth.14 These programs accounted for most of 
the increase in ARPA's budget through the early 
1980s. Research programs in areas such as 
computing and materials were challenged to 
demonstrate defense-relevant applications.15 By 
the early 1980s, the focus of the demonstration 
program had shifted from military systems to 
dual-use technologies such as aviation and com- 

puting, but programs were still required to dem- 
onstrate defense relevance. For example, the 
Strategic Computing Program, announced in 
1983 as a 10-year program to develop computers 
capable of demonstrating machine intelligence, 
targeted three specific military applications of 
interest: an autonomous land vehicle for the 
Army, apilot's associate for the Air Force, and an 
aircraft carrier battle management system for the 
Navy. Unlike earlier computing research spon- 
sored by ARPA, which was conducted mostly at 
universities, funding for Strategic Computing 
was directed toward more traditional defense 
contractors.16 The program did contribute to the 
advancement of massively parallel computing, 
but its effects were more narrowly focused than 
ARPA's earlier computing research. 

I ARPA Today 
In many respects, ARPA today is a dual-use 

technology agency. Despite its small size, ARPA 
makes a substantial portion of DoD's contribution 
to basic and applied research, the two stages of the 
R&D cycle that DoD refers to as the "technology 
base."17 It is in the technology base-rather than 
in subsequent development of weapons systems 
such as tanks, missiles, and fighter aircraft-that 

l2 Public Law 91-121, Title III, Section 203,83 Statute 204, Nov. 19, 1969. 
l3 Department of Defense Directive No. 5105.41, "Defense Advanced Research Projects Agency (DARPA)," Mar. 23, 1972. 
l4 These programs were administered under the Experimental Evaluation of Major Innovative Technologies Program (EEMIT), which 

consumed a large portion of ARPA's budget. The EEMIT program continues to this day, but at a much smaller scale. 

15 Van Atta, op. cit., footnote 5, p. 11-2. 

l6 Of the 30 prime contractors for Strategic Computing involved in software or A1 research in 1987, fewer than 9 were new to defense 
contracting. Nance Goldstein, "The Defense Advanced Research Projects Agency's Role in Artificial Intellige~lcc," Defense Analysfs, vol. 
8, no. 1, p. 71. See also Kenneth Flamm, op. cit., footnote 7, p. 28. 

17 DoD divides its budget into 10 accounting categories. Category 6 contains all RDT&E activities. RDTBrE is M e r  subdivided into six 
more specific meas: 6.1, basic research; 6.2, exploratory development or applied research; 6.3, advanced development; 6.4, engineering 
development; 6.5, management and support; and 6.6, operational systems development. Budget item 6.3 is further subdivided into 6.34 
advanced technology development, whichincludes activities to demonstrate the feasibility of a given type of military system, and 6.3b. in which 
technology is applied to a specific military program. Categories 6.1 and 6.2 are considered the technology base; categories 6.1 through 6.3a 
comprise "science and technology" (S&T). 
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Table 5-l-Defense Department and ARPA Budgets for RDT&E, FY 1992 

Budget activity 

Defense Department ARPA 

(millions) (millions) (percent of DoD) 

Technology base ................................ 
Basic research (6.1) ............................ 
Exploratory development (6.2) ................... 

Development ................................... 
Advanced technology development (6.3a) .......... 
Advanced development (6.3b) .................... 
Engineering development (6.4) ................... 
Management support (6.5) ...................... 
Operational systems development (6.6) ............ 

Total obligational authoritp ........................ 
a Includes ARPA programs In manufacturing technology. 

Totals may not add due to rounding. 

SOURCES: Richard M. Nunno, Defense R&D Restructuring, lB-92090 (Washington, DC: Congressional Research Service, Aug. 20,1992), p. 3; 
Advanced Research Projects Agency, OHke of the Comptroller, "Project Level Summary Report," Mar. 25, 1993. 

dual-use technologies are most likely to be 
found.'* While a basic research program might, 
for example, investigate quantum effects in semi- 
conductor devices, and an applied research pro- 
gram might attempt to create a semiconductor 
device that exploits quantum effects-both of 
which are applicable to commercial industry as 
well-the subsequent development program might 
be aimed at designing and fabricating a specific 
chip for a military weapon system that has no 
commercial corollary. 

In EY 1992, DoD spent $38 billion for RDT&E. 
Only 10 percent went to basic research and 
exploratory development; 90 percent went to the 
development of weapons systems. ARPA, on the 
other hand, invested over half its $1.6 billion 
budget on basic and applied research; the remain- 
der funded advanced development, some of 
which may generate dual-use technology (table 
5-1). Thus, while ARPA managed only 4 percent 
of the DoD budget for RDT&E, it made 20 
percent of DoD's investment in the technology 
base. 

Virtually all of ARPA's 10 program offices 
contribute to the technology base, but half are 
explicitly involved in dual-use technology devel- 
opment. The five "technology offices9'-the 
Microelectronics, Electronic Systems, Comput- 
ers Systems, Software and Intelligent Systems, 
and Defense Sciences offices-develop compo- 
nent technologies for use in military systems 
(table 5-2). These technologies include optoelec- 
tronic components, advanced lithography sy s- 
tems, multichip modules, and parallel computing 
architectures, many of which are dual-use. The 
other five "mission offices" within ARPA- 
Maritime Systems Technology, Land Systems, 
Advanced Systems, Nuclear Monitoring, and 
Special Projects (typically classified)-focus on 
the development of technologies for military 
systems such as the advanced tactical fighter, 
quieter submarines, and smart weapons systems. 
These systems generally have less potential for 
commercial application, although some spinoffs 
do occur. 

The technology offices controlled a combined 
budget of almost $1.8 billion in N 1993, some 

18 Tbis is not always the case. Research and development does not necessarily follow a linear progression from basic research through 
advanced development to operational systems development. There is considerable feedback or circularity between the generic technology base 
and subsequent development of specific products or systems. Also, there are instances of civilian use of advancedrnilitary systems; for example, 
night vision goggles developed for the military are beginning to be used by civilian warity teams. 



126 1 Defense Conversion: Redirecting R&D 

Table 5-2-ARPA Program Offices and Major Activities 

Program office Primary activities 

Technology offices 
Microelectronics Microelectronics manufacturing (e.g., modular fabrication facilities, lithography, 

SEMATECH); gallium arsenide integrated circuits; optoelectronic components; 
nanoelectronics; infra-red focal plane arrays. 

Computing Systems Parallel processing; computer networking. 

Electronic Systems Microwave and millimeter wave, monolithic integrated circuits (MIMIC); electronic 
packaging (multi-chip modules); high-definition displays. 

Software and Intelligent Software engineering; reusable software; artificial intelligence (Al). 
Systems 

Defense Sciences High-temperature superconductors; high-temperature ceramics; composite materials; 
materials processing. 

Mission offices 
Advanced Systems Sensors (radar, infrared, electro-optic); miniature turbine engines; X 3 1  advanced 

technology fighter; smart weapons; space technology; war gaming and simulation. 

Land Systems Armorlanti-armor systems; smart mines; advanced diesel engines; hyper-velocity 
projectile launcher. 

Nudear Monitoring Research Surveillance and monitoring systems for nuclear events; treaty verification. 

Maritime Systems Technologya Submarine technology; anti-submarine warfare technologies; unmanned undersea 
vehicles; submarine propulsion systems. 

Special Projects Classified. 

a The Maritime Systems Technology Office was named the Undersea Warfare Office before 1993. 

SOURCE: Office of Technology Assessment, 1993. Based on information contained in Amended FY 1992/1993 Biennial RDTdE Descriptive 
Summaries (Arlington, VA: Defense Advanced Research Projects Agency, January 1992). 

three-quarters of ARPA's total R&D budget of 
$2.2 billion, and an increase of $725 million over 
their 1992 funding (table 5-3). Half of the 
technology offices' funding was invested in the 
technology base in FY 1993, compared with just 
one-fifth for the mission offices. Development 
work funded by the technology offices (the 
remainder of their budgets) also went toward 
dual-use technologiemostly manufacaning proc- 
esses for electronics and semiconductors plus 
defense conversion programs. 

The composition of ARPA's current research 
program is not solely an outgrowth of the 
agency's attempt to fulfill its defense mission. 
Since the late 1980s, Congress has given ARPA 
increasing responsibilities for dual-use partner- 
ships with industry. The first of these was 
SEMATECH, the Semiconductor Manufacturing 
Technology consortium. Congress directed ARPA 
to fund SEMATECH for 5 years at $100 million 

per year starting in 1988 (see box 5-A). Since then 
Congress has given ARPA additional responsibil- 
ities for lithography, high-definition displays, 
multichip modules, and high-performance com- 
puting. In 1993 alone, Congress added over $200 
million to ARPA's budget for specific dual-use 
programs (table 5-4). These programs have made 
ARPA a leading agency for support of dual-use 
technology and puts it in good position to insert 
commercial technologies into military applica- 
tions to the benefit of DoD. They also put ARPA 
in position to contribute toward dual-use technol- 
ogies for commercial applications, especially in 
the fields of microelectronics, computing, com- 
munications, and advanced materials. 

ARPA has been given a lead role in the 
High-Performance Computing and Communica- 
tions Initiative (HPCCI), a multiagency project 
designed to accelerate the development and 
utilization of high-performance computers. 
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Table 5-3-ARPA's FY 1993 Program Budget 

Appropriations 
(millions) 

Budget 
OfficeIProgram element category 1992 1993 

Technology offices ........................................ 
Defense Research Sciences ............................... 

.................... Computer Systems and Communications 
Particle Beam Technology ................................. 

................ Integrated Command and Control Technology. 
Materials/Electronics Technology ........................... 
Small Business Innovative Research ........................ 
Defense Reinvestment (Partnerships) ........................ 
Electronics Manufacturing Technology ....................... 
Microelectronics Manufacturing (SEMATECH)" ................ 
Consolidated DoD Software Initiative ........................ 

Misslon offlces ............................................ $528 $466 
Tactical Technology ...................................... 6.2 128 98 
Treaty Verification ........................................ 6.2 19 0 
EEMlTE ................................................. 6.3 249 287 
Relocatable Targets ...................................... 6.3 28 0 
Advanced Submarine Technology ........................... 6.3 71 52 

...................... Advanced Simulation (National Guard) 6.3 0 29 
DoD Intelligence Support .................................. 3.5 33 - 

Comptroller/Director's office .................................. 6.5 35 27 
Total .................................................... $1,597 $2,248 

a Funding for SEMATECHwas induded in the Electron Manufturing Technology program element before 1993. The P11992 appropriation was 
$100 million. 

b The 1993 figure includes $95 million for Dual-Use Critical Technology Partnerships, $28 million for advanced ,materials partnerships, and an 
additional $439 million for other partnerships to support defense conversion activities in industry, FZunding in 1992 was for Dual-Use Critical 
Technology Partnerships only. 
A large advanced technology demonstration program for new technological systems. 

SOURCE: Advanced Research Projects Agency, "Project Level Summary Report," Mar. 25, 1993. 

Planned by the President's Office of Science and 
Technology Policy and coordinated by the Fed- 
eral Coordinating Council on Science, Engineer- 
ing, and Technology, HPCCI was given major 
impetus by the passage of the High Performance 
Computing Act of 1991 (Public Law 102-194), 
which provided multiple-year authorizations to 
eight Federal agencies, including DoD. Funding 
for HPCCI totaled $805 million in 1993, with 
ARPA receiving the largest portion at $275 
million. ARPA's efforts in HPCCI will cut across 
all four portions of the program: High- 
Performance Computing Systems, Advanced Soft- 
ware Technology and Applications, National 
Research and Education Network, and Basic 
Research and Human Resources. In recognition 
of the fact that ARPA's particular strengths lie in 

the development of advanced technology, ARPA 
has the lead role in developing high-performance 
computer systems, their associated operating 
system software, and high-speed data network 
technology; responsibility for evaluating advanced 
computers, coordinating work in applications 
software, and for organizing the National Re- 
search and Education Network has been given to 
other agencies, including NASA, the Department 
of Energy, the National Institute for Standards 
and Technoogy, and the National Science Foun- 
dation. 

Congress also added furlds to ARPA's 1993 
budget to support defense conversion programs. 
The technology offices' budget for FV 1993 
includes $439 million in new programs mandated 
by Congress to assist industry in the transition 
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Box 5A-ARPA's Cooperation With SEMATECH 

The Semiconductor Manufacturing Technology consortium (SEMATECH) was founded by 14 member 
companies in 1987 to help U.S. manufacturers rempture world leadership in the semiconductor industry, a position 
that had been eroded by intense Japanese competition throughout the early 1980s. The group, which has its own 
facilities and staff at its headquarters in Austin, Texas, proposed to meet this goal by developing within 5 years 
a process for manufacturing chips with 0.35-micron feature size on &inch wafers. In December 1987, Congress 
authorized DoD to provide SEMATECH with 5years of funding at alevel equal to industry's contribution, expected 
to be $100 million per year. DoD assigned ARPA responsibility for working with SEMATECH in April 1988, 

SEMATECH originally planned to develop new production processes in-house for manufacturing 
next-generation semiconductors, but later decided that its primary goal should be to develop a strong base of 
semiconductor manufacturing equipment suppliers. Without strong suppliers, U.S. semiconductor manufacturers 
could not expect to keep up with their Asian competitors, who have closer contacts with Japanese equipment 
makers and thus have earlier access to the most advanced Japanese semiconductor manufacturing equipment. 
At SEMATECH's inception, U.S. semiconductor equipment suppliers were losing market share at the rate of 3.1 
percent per year.' Semiconductor manufacturers expected to purchase less than 40 percent of their submicron 
equipment from U.S.  supplier^.^ 

SEMATECH established a number of partnerships with U.S. equipment manufacturers to help them develop 
next-generation production tools. It also helped the semiconductor industry achieve consensus as to its future 
needs, especially in regard to requirements for new semiconductor manufacturing equipment. As a result, 
equipment manufacturers have been able to produce equipment to one set of industry specifications rather than 
to diverse company specifications. In addition, SEMATECH has developed standard methoddogies for evaluating 
candidate manufacturing technologies both analytically and experimentally. Perhaps most important, the 
Partnership for Total Quality program established by SEMATECH has improved communication links between 
semiconductor manufacturers and their suppliers. While some suppliers had previously maintained dose 
relationships with preferred customers, SEMATECH replaced and repaired those that had been severed and 
created a much broader set of ties. In this way, information that is not easily quantified can beexchanged direcliy 
between users and suppliers of manufacturing equipment. 

While critics daim that SEMATECH has benefited only its member companies, others credit the consortium 
with contributing to the recent improvement in the health of the semiconductor equipment industry as a whole. 
Since 1990, equipment manufacturers have reversed their declining market share and currently command 53 
percent of the wodd market versus 38 percent for Japan? U.S. semiconductor manufacturers now purchase over 
70 percent of their equipment domestically. Motorola's new wafer fabrication facility in Austin, Texas, which was 
originally planned to indude 75 percent foreign tools, now has an 80 percent U.S. tool set4 Production yields of 
U.S. semiductor manufacturers, which were 60 percent versus Japan's 79 percent in 1987, have improved to 
84 percent versus 93 percent in Japaks 

ARPA managers consider their relationship with SEMATECH highly successful. Many of ARPA's objectives 
for SEMATECH are now reflected in SEMATECH's new mission statement, which commits the consortium to focus 
on developing methods for more rapidly converting manufacturing technology to practice and to develop 
technology for more flexible, highly automated ssmiconductor production (in coordination with other ARPA 
programs). 

1 Peter Burrows, "Bill Spencer Struggles to Reform SEMATECH," Electronic Business, May 18,1992, p. 58. 

2 SEMATECH, 1991 Annual Report, p. 2. 
3 The Washingfon Post, Nov. 18,1992, p. A7, from data provided by VLSl Research, InC. 
4 SEMATECH, op. cit., p. 18 

5 U.S. General Accounting Office, "Federal Research: SEWCfCs Technological Progress and Proposed R&D 
Program," GAOIACED-92-223BR, July 1992, p. 10. 
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Table 5-4-Congressional Add-ons for Dual-Use Technology in FY 1993 

Program funding (millions) 

Technology Request Add-on Appropriationa 

............................................ SEMATECH $ 80 $ 20 $1 00 
Advancedlithography ................................... 0 75 75 
High-resolution displays .................................. 10 90 100 
Multi-chip modules.. ..................................... 44 31 75 

Total ............................................... $1 34 $21 6 $350 

a FY 1993figuresdo not reflect a3-percent, wngreionay mandat general reduction fromoriginal appropriations to -ividual 
programs. 

SOURCE: U.S. Congress, Making Appropriations for the Department of Defense for the Fiscal Year Ending .September 30, 1993 and For Other 
Purposes, conference report 102-1 01 5, October 5,1992. 

from defense to civilian activities (table 5-5). The 
programs fall into three categories: technology 
deployment programs to help defense companies 
convert to commercial markets and better their 
commercial performance; technology develop- 
ment partnerships to enable the military to 
maintain its technological superiority over poten- 
tial adversaries while increasing its reliance on a 
commercial technology base; and investments in 
the future of the industrial technology base. These 
programs aim both at near-term defense conver- 
sion and longer-term investment in the Nation's 
military prowess and economic well-being. 

These programs depart from ARPA's tradi- 
tional mode of supporting the development of 
new, pathbreaking technologies through con- 
tracts with universities and industry. Several 
require ARPA to enter cooperative partnerships 
in which industry supplies half or more of the 
funding and ARPA contributes the rest; others 
require the agency to manage programs for 
technology diffusion and extension-tasks out- 
side ARPA's traditional realm of expertise. ARPA 
has only recently begun conducting cooperative 
research and has not previously supported exten- 
sion activities. 

To carry out these unaccustomed tasks, ARPA 
has formed the Defense Technology Conversion 

Council (DTCC). With participation from the 
Department of Energy (Defense Programs), the 
Department of Commerce (through the National 
Institute of Standards and Technology), NASA, 
and the National Science Foundation, the Council 
will solicit, evaluate, and select proposals for 
participation in the: program. ARPA plans to use 
its capabilities in infonnation technology to 
satisfy some of the new missions. Other programs 
that depend less on ARPA's unique capabilities 
will benefit from the contributions of the other 
participating agencies.lg 

Congressional add-ons for dual-use programs 
reflect a tension that existed during the late 1980s 
and early 1990s between the legislative and 
executive branches with regard to ARPA's mis- 
sion. Congress favored greater Federal involve- 
ment in supporting precompetitive R&D and, 
seeing ARPA as an effective agency for technol- 
ogy development, sought to increase its sponsor- 
ship of advanced technologies with both commer- 
cial and military application. The Reagan and 
Bush Administrations often viewed such support 
as involving the Federal government too closely 
in commercial technology development, and sorne- 
times in support of individual companies. 

Congressional add-ons provide government 
support, that would have otherwise be lacking, for 

19 With the expiration in Fl 1994 of the Budget Enforcement Act of 1991, which mandated that through 1993 reductions in the defense 
portion of the budget not be redirected to nondefense programs, some of the funding given to ARPA for defense conversion could be redirected 
to these other federal agencies. 
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Table 5-5--New ARPA Conversion-Assistance Programs for FY 1993 (millions) 

Program Funding Purpose 

Partnerships for Technological Superiority 
Commercial-Military Integration $ 47.7 Establish cost-sharing partnerships for the development of 

Partnerships commercial technologies with defense applications. 

Defense Advanced Manufacturing 23.9 Encourage cost-shared efforts with industry to develop 
Technology Partnerships manufacturing technologies, especially those that reduce health, 

safety, and environmental hazards. 

Industrial Base Transition and Integration 
Regional Technology Alliances $ 95.4 Fund regional efforts to apply and commercialize dual-use 

technologies. ARPA may match funds contributed by State and 
local government or by industry. 

Defense Dual Use Extension Assistance 95.4 Enable ARPA to work with the Departments of Energy and 
Commerce to support Federal, State, and local programs that 
assist defense companies in obtaining dual-use capabilities. 

Defense Manufacturing Extension 95.4 Support on a cost-shared basis exlsting State and regional 
manufacturing extension programs to assist small and medium- 
sized manufacturers in improving their commercial performance. 

Investments In the Future Industrial and Technology Base 
Agile Manufacturing $ 28.6 Develop agile manufacturing technologies in partnership with 

industry. 

Manufacturing Engineering Education 28.6 Support manufacturing education, in coordination with the National 
Science Foundation, through cost-sharing with universities. 

Miscellaneous Manufacturing 23.8 Support programs such as U.S. Japan management training and the 
Technology Initiatives Instrumented Factory for Gears. 

Total $438.8 

SOURCE: Dee D. Dawson, Assistant Director, Financial Management, Defense Advanced Research Projects Agency, personal communication, 
Dec. 9,1992; "Summary of Conference Actions: FY93 Defense Authorization and Appropriations Bills," attachment to Statement by Senator Jeff 
Bingaman, Chairman, Subcommittee on Defense Industry and Technology, Senate Committee on Armed Services, Oct. 8, 1992. 

critical technologies. However, in some cases 
Congressional intervention has resulted in rnicro- 
management. For example, Congress added fund- 
ing to AlWA's 1991 and 1992 budgets for x-ray 
lithography. ARPA officials and many industry 
representatives favored a broader approach to 
lithography that would examine both optical and 
x-ray systems, but were unable to sway this 
decision by Congress until the 1993 appropria- 
tions cycle. 

hgislation enacted in 1993 contains an un- 
precedented level of funding earmarked for par- 

ticular technologies or institutions. The confer- 
ence report for 1993 defense authorizations lists 
14 suggested technologies for AlWA to support 
through industry  partnership^.^^ The appropria- 
tions committee conference report identifies 24 
technologies for ARPA to support through its 
defense conversion programs, earmarking over 
$120 million in funds.21 The Defense Appropria- 
tions Act of 1993 itself also contains over $100 
million in earmarked funds for defense agencies 
(including ARPA) to spend at particular institu- 
t i o n ~ . ~ ~  With greater collaboration between Con- 

" National Defense Authorization Act for Fiscal Year 1993, conference report 102-966, Oct. 1, I!%?, p. 374. 
21 Making Appropriations for the Department ofDefense fortheFiscalyearEndingSeptemberJO,1993, andfor Other Pwposes, conference 

report 102-1015, Oct. 5,1992, pp. 162-163. ARPA is not legally bound to satisfy these earmarks, as they are spelled out not in legislation, but 
only in the conference report. Moreover, ARPA is required by law to use a competitive process to select among proposals solicited from industry 
for its dual-use partnership progmms. 

zz Public Law 102-396, Title IV, 106 Statute 1893-1894. 
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gess and the Admirlistration, the level of Con- Figure 5-1-ARPA Budget Compared With DoD 
gressional add-ons for specific dual-use technolo- RDT&E, FY 1988-93 

gies and earmarkinig of funds for particular 
2.5 

institutions could decline. The Clinton Adminis- 
tration has expressed support for greater involve- 

2 
ment by the Federal Government in precompeti- 
tive commercial tec:hnology development, sug- 

1.5 
gesting that such cooperation may replace or 
augment congression.al initiative in this area. 

1 

THE FUTURE OF AtRPA 0.5 

ARPA will continue to be an important part of 
the defense R&D hlfrastructure despite recent o - 
changes in the national security environment. 
Former Secretary 01' Defense Richard Cheney 
announced a new, post-Cold War DoD strategy of 
spending less on procurement of new military 
systems, while maintaining funding for R&D to 
develop new technc~logies for building future 
systems and for upgrading existing systems.23 
The FT 1994 budget request reflects similar 
priorities, suggesting that the Clinton Adrninistra- 
tion may continue to pursue this strategy. Early 
stages of R&D, in which ARPA is most heavily 
involved (basic research through technology dem- 
onstration), will probably be least affected by 
reductions in defense spending. This strategy 
reinforces trends in ARPA funding that have been 
evident since the end of the Cold War. While 
defense spending has declined since the late 
1980s, ARPA's funcling has grown markedly. 
Defense RDT&E funding dropped 13 percent in 
real terms between 1988 and 1993; but ARPA's 
budget more than doubled from $1 billion to $2.3 
billion in real terms (figure 5-1). ARPA's 1993 
budget appropriation included some $960 million 
above the Administration's request. 

ARPA's mission will therefore continue to be 
of central importance to DoD. Furthermore, based 
on military interests alone, ARPA will probably 

1988 1989 1990 1991 1992 1993 

ARPA -+ DoD RDT&E 

SOURCE: Budget of the United Statos Government: Fiscal Year 1993, 
Supplement. 

become more involved in the development of 
dual-use technologies. Despite the apparent di- 
vergence of military ancl commercial systems, 
many component technologies from which these 
systems are constructed continue to converge. 
The most recent science a.nd technology strategy 
promulgated by the director of Defense Research 
and Engineering identifies 11 key areas in which 
defense research (much of it supported by ARPA) 
will be concentrated. These areas include: com- 
puters, software, communications and network- 
ing, electronic devices, materials and processes, 
and design automation.% All are areas in which 
commercial industries have a strong interest. 

In strengthening its ties to commercial indus- 
try, DoD can benefit from improved access to the 
most advanced technologies. As commercial 
markets for computers and other electronic de- 
vices have expanded, the commercial electronics 
industry has surpassed the defense electronics 

OTAhas analyzed options that follow a similar strategy. See U.S. Congress, Office of Technolclgy Assessment, Building Future Security, 
OTA-ISC-530 (Washington, DC: U.S. Government Printhg m c e ,  June 1992). 

" Director of DefenseResearchand Ehgheering, Defense Scienceand Technology Strategy (Washmgton, DC: U.S. Department of Defense, 
July 1992), p. 1-23. 
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industry as the primary source of technological which the bare ICs are attached to the substrate 
innovation. In fact, by the time the military after the interconnects are etched. ARPA is 
initiated its VHSIC (Very High Speed Integrated supporting "chips-last" systems, but is also 
Circuit) program in 1980, the microelectronics developing "chips-first" processes in which the 
technology being incorporated into military sys- interconnects are etched after the chips are affixed 
terns were already 8 to 10 years old.25 This lag to the substrate. Commercial manufacturers have 
reflects, in part, the impediments erected by found this technology too risky to pursue them- 
defense procurement practices. DoD is no longer selves, but ARPA believes it can achieve higher 
the principal driver of technology advance in densities than with chips-last technology. 
many portions of the electronics industry. Its 
purchases make up less than 10 percent of the I Manufacturing Technology 
semiconductor market and are expected to com- DoD is increasing its emphasis on new manu- 
prise only a small percentage of the demand for facturing technologies, a direction that is also 
high-definition displays and multichip modules likely to generate dual-use technologies. As 
once they become commercially available. Al- defense procurement budgets fall, the military is 
though DoD cannot expect to drive these indus- looking for ways to reduce manufacturing costs 
tries, it can, by becoming allied with them, lower for new systems. DoD's new science and technol- 
its Costs both in development and procurement ogy strategy identifies 4'Technology for Affords- 
while taking better advantage of new technolo- bility" as one of its seven thrusts for future 
gies. research.26 Primary goals are to support inte- 

C3mmercial industries may also bemefit from grated product and process design tools (referred 
the alliance. Although Private companies will to as concurrent engineering), develop flexible 
invest in many of the technologies that are key for manufacturing systems for low-cost production 
defense, can help by assuming some of the of a wide variety of goods, promote enterprise- 
technological and fmancial risks. For example, wide information systems for improved program 
ARPA is developing processes for manufacturing control and reduced overhead costs, and develop 
multichip modules (MCMs). MCM technology integrated software engineering environments to 
allows manufacturers to interconnect bare (un- increase software productivity. 
packaged) integrated circuit (IC) chips on a single If successful, ARPA's work on manufacturing 
substrate rather than packaging the chips individ- technology could benefit commercial manufac- 
ually and connecting them on a printed circuit turers. Many manufacturing technologies are 
board. MCM offers many benefits to both military inherently dual-use. While commercial and mili- 
and commercial manufacturers of electronic sys- tary products themselves may vary, the processes 
terns, including higher chip densities, higher for manufacturing them are often very similar. 
operating speeds, reduced power consumption, For example, some commercial and military 
improved reliability, and reduced manufacturing semiconductors and jet engines are made side-by- 
costs. Many commercial firms and consortia such side in the same facilities, using much of the same 
as the Microelectronics and Computer Technol- equipment. Even when military and commercial 
ogy Corporation (MCC) are funding research on production is separated, many of the underlying 
MCMs, mostly for "chips-last" systems, in processes are the same. DoD was a strong, early 

~5 Paul S. Killingsworth and Jeanne M. Jarvaise, VHSICElectronicsandthe Cost ofAir Force Avionics in the 1990s. Project Air Force report 
prepared for the U.S. Air Force (Santa Monica, CA: RAND Corporation, November 19% p. 1. 

26 Director of Defense Researchand lbgineering,Defense Science and Technology Strategy (Washbgton, DC: U.S. Department of Defense, 
July 1992), pp. II-65 to II-73. 
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supporter of numerically controlled machine 
tools that have since found application in many 
commercial companies. Today, military and com- 
mercial manufacturers often use the same ma- 
chine tools and semiconductor fabrication equip- 
ment in their plants. 

Moreover, manufacturing technology is a field 
in which U.S. commercial industry, universities, 
and the Federal Government have traditionally 
underinvested. The large expenditures for product 
development have not been matched for process 
development. U.S. companies typically spend 
two-thirds of their R&D budgets on product 
development and only one-third on process de- 
sign; Japanese companies reverse these propor- 
tions." For Federal R&D spending, the dispro- 
portion is even greater. DoD's expenditures for 
manufacturing R&D together with the defense- 
related share of the Department of Energy's 
manufacturing expenditures totaled about $1.2 
billion in 1992. These expenditures represented 
some 80 percent of all Federal funding for 
manufacturing R&D, but equaled only 2 percent 
of total defense-related R&D.28 Much of the 
concern over flagging U.S. competitiveness in 
manufacturing stems from the lack of investment. 
in process devel0pment.~9 

ARPA is taking a new approach. ARPA's 
office managers estimate that about one-third of 
ARPA's total budget is spent on manufacturing. 
In FY 1992, ARPA allocated $206 million, or 14 
percent of its budget, to a program designated 
"Manufacturing Technology;" F Y  1993 alloca- 
tions will grow to $313 million (table 5-6). This 
program contains funding for five programs: 
SEMATECH, to improve semiconductor manu- 

facturing equipment and processes;30 MIMIC?l 
to accelerate development, manufacturing and 
demonstration of affordable microwave and mi& 

meter-wave monolithic integrated circuits; 
Infrared Focal Plane Array (IRFPA), to establish 
a manufacturing base for producing infrared 
sensors for military weapons systems; Electronic 
Module Technology, to ritpidly develop state-of- 
the-art, application-specific electronic modules 
for quick insertion into electronic systems; and 
High-Definition Systems, to focus on the manu- 
facture of high definition displays for military 
systems. While the MIMIC and IRFPA programs 
are targeted primarily toward military goals, the 
other three programs are directed toward technol- 
ogies in which defense markets may be much 
smaller than commercial markets. Other ARPA 
programs not contained under the Manufacturing 
Technologies programs are also geared toward 
manufacturing ancl could be of value to commer- 
cial industry. These programs address software 
productivity, manufacturing automation, and con- 
current engineering (table 5-7). 

I Microelectronics Manufacturing 
Science and Technology 

The Microelectronics Manufacturing Science 
and Technology (MMST) program is one of 
ARPA's manufacturing efforts that could poten- 
tially benefit commercial industry. This 5-year, 
$86-million program, funded jointly by ARPA, 
the Air Force's Wright Laboratory, and Texas 
Instruments (TI), is intended to develop fast, 
flexible, cost-effective techniques for manufac- 

27 Edwin Mansfield. "Industrial Innovation in Japan and the United States," Science, September 30, 1988, p. 1770. 

28 John Alic et al., BeyondSpinoff: Military and Commercial Technologies in a Changing World (Boston, MA: Harvard Business School 
Ress, 1992), pp. 341-343. 

29 U.S. Congress, Office of Technology Assessment, Making Things Better: Competing in Manufacfuring, Om-ITE-443 (Whington, DC: 
U.S. Government Printing Offce, February 1990). 

30InFY 1993, funding for SEMATECH will be listed as a separate line item at the request of C:ongress. 

31 The Microwave and Millimeter-Wave Monolithic Integrated Circuit program. 
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Table 5-6-ARPA1s Budget for Manufacturing Technologies, FY 1992-93 (mllllons) 

Proiect title 

Budget authority 
(millions) 

N 1992 PI 1993 

Semiconductor Manufacturing Technology ................................... $90 $ 94 
Microwave and Millimeter-wave Monolithic Integrated Circuit. .................... 86 80 
lnf rared Focal Plane Array .................................................. 17 34 
Electronic Module Technology ............................................. 5 67 
High Definition Systemsb.. ................................................. - 38 

TotaP ............................................................... W $313 

a Funding for Semiconductor Manufacturing Technology (SEMATECH) is included under a separate program element in PI 1993. 
b In PI 1992, $75 million was providedfor High Definition Systems under a separate program element, some of which wasmanufacturing-oriented. 

In 1993, $38 million was providedfor High Definition manufacturing programs, and another $152 million was provided under another program 
element, some of which may also have manufacturing implications. 

CTotals may not add due to rounding. 

SOURCE: DARPA, Amended N 1992/1993 Biennial RDT&E Descriptive Summaries, (Arlington, VA: DARPA, January 1992). 

Table 5 -74 ther  ARPA Initiatives in Manufacturing 

Lead Annual funding 
Program title office (millions) Purpose 

Software Technology for SSTO $20 Improve productivity in software generation; develop 
Adaptable, Reliable Systems reusable code, software engineering environments. 
(STARS) 

Manufacturing Automation SSTO 9 Apply information technology to manufacturing; develop 
for Design Engineering (MADE) product data models. 

ARPA Initiative on Concurrent DSO 20 Develop tools for concurrent engineering; establish pilot 
Engineering projects. 

KEY: SSTO - Software and Intelligent Systems Technology Office. 
DSO - Defense Sciences Office. 

SOURCE: Defense Advanced Research Projects Agency, Amended F Y  1992/1993 Biennial RDT&E Desaiptive Summaries (Washington, DG: 
January 1992); and OTA staff interviews. 

turing microelectronic devices.32 The primary 
goal of MMST is to overcome limitations in 
current semiconductor manufacturing processes 
that prevent the military from procuring small 
volumes of specialized integrated circuits at 
affordable prices. 

Current semiconductor manufacturing prac- 
tices are characterized by large economies of 
scale that result fiom high capital costs and 
inflexible production processes. Due to rising 
equipment costs and the increasing number of 

processes required for each new generation of 
semiconductor chip, the cost of a state-of-the-art 
wafer fabrication facility ("fab") has risen to 
over $500 million and is expected to exceed $1 
billion by 1995.33 Equipment costs comprise 
about 75 percent of this cost and double with each 
new generation of semiconductor technology as 
equipment prices climb and additional equipment 
is needed to maintain throughput effectively 
doubles equipment costs. Processing a typical 
wafer now requires over 300 steps, conducted on 

--  - 

32ARPA and the Air Force's Wright Laboratory are contributing a total of $58.5 million to the p r o m  TI, the prime contractor, is 
contributing the balance. ARPA's contribution will total $28.3 million over 5 years, having peaked at $9.5 million in 1992. 

33 "Wafers" are disks of silicon on which hundreds of semiconductor chips are simultaneously produced. 
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Table 5-&Initial Goals of ARPA's MMST Program for Flexible 
Intelligent Microelectronics Manufacturing 

Current State- MMST 
Characteristic of-the-art fab scalable fab 

Minimum efficient throughput (waferdmonth) ....................... 30,000 1,000 
Minimum efficient plant cost (millions of dollars) .................... $750 $50 
Cyde time (days) .............................................. 75 5 
Equipment utilization time (percent). ............................. 35% 90% 
Test Wafers (percent) ......................................... >lo% 0% 
Processingsteps .............................................. 300 >200 
Clean Environment ............................................ dean rooms "micro-environments" 
Clean room requirement (class) ................................. 1-100 1,000-10,000 

SOURCE: Arati Prabhakar, Director, ARPA Microelectronics Technology 
OTA, June 16.1992. 

hundreds of pieces of semiconductor rnanufactur- 
ing equipment, each of which can cost between 
$200,000 and $3 million, and each of which must 
be maintained in a clean environment that allows 
fewer than one 0.15-micron particle per cubic 
foot. 

Because existing semiconductor manufactur- 
ing equipment cannot be easily reconfigured to 
produce ICs of different designs?4 manufacturers 
tend to produce large quantities of a limited 
number of circuit designs in order to spread their 
capital investments over a broad production base. 
This strategy is effective for volume production 
of standardized devices such as memory chips 
and microprocessors, but it does not allow for 
cost-effective production of specialized chips of 
interest to both military and commercial custom- 
e r ~ . ~ ~  Firms that produce custom chips tend to be 
small and operate only in niche markets. Often it 
is not economical for them to invest in state-of-the- 
art capital equipment. 

The aim of MMST is to develop technologies 
for flexible, "modular" fabs that can quickly and 
easily switch between product designs. R&D is 
centered around three primary enabling technolo- 

Office, "Flexible Intelligent Micmelectronics Manufacturing," briefing to the 

gies: single-wafer processes, cluster tools, and 
real-time process control and routing (see box 
5-B). The new semiconductor manufacturing 
equipment and computer-integrated manufactur- 
ing (CIM) software developed under MMST are 
intended to allow not only increased flexibility, 
but a reduction in the minimum scale for an 
efficient-sized plimt, reduced capital costs for 
minimum capacity, and reduced manufacturing 
cycle time as well (table 5-8). Modular fabs 
constructed using MMST technologies could 
then operate efficiently at low levels of produc- 
tion; higher levels of output could be achieved by 
combining several modules into one production 
facility. These technologies could have signifi- 
cant benefits for producers of both commercial 
and military ICs. 

Numerous technical and financial obstacles 
could prevent MMST from achieving commercial 
success; but if these hurdles can be overcome, 
MMST could benefit some commercial U.S. 
semiconductor manufacturers by allowing shorter 
product development times, shorter rnanufactur- 
ing times, smaller inventories, smaller efficient- 
sized plants, reduced retooling requirements, 

- - - 

34Recontiguring existing semiconductor manufacturing equipment to produce ICs with different designs is a difficult process: new 
sequences of processing steps must be developed and tested for each new chip design, and individual pieces of equipment must be configured 
to deposit the correct thickness of insulator between layers of conductor on the wafer or implant the desired concentration of dopant into the 
substrate to give the material its semiconducting characteristics. 

35 Militaryproducts are more likely thancommercial products touseawidevariety of customintepatedcircuits based on proprietary designs. 
Many are procured only in limited numbers. 
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Box 5B-Microelectronics Manufacturing Science and Technology (MMST) 
and Single-Wafer Processing 

The Microelectronics Manufacturing Science and Techndogy program is an attempt to meet DoD's 
requirements for fast, flemie, affordable production of microelectronic devices by replacing traditional batch 
processing techniques with single-wafer processes, duster tools, and real-time process control. Texas 
Instruments, the industry partner in the program funded jointly with ARPA and the Air Force, is developing an 
operational pilot production line that will demonstrate the technical feasibility of these new manufacturing 
techniques. The line is being designed to provide less t han 3-day turnaround on more than 1,000 integrated circuit 
(IC) designs per year with a throughput of 800 wafers per month and with line widths as small as 0.35 microns.' 
As of April 1993, final demonstration and test were scheduled for completion within the month. 

Key to MMSTs success is the development of single-wafer processing tools, which process wafers rapidly 
one at a time rather than slowly in large batches, as is done with much existing equipment. Single-wafer tools can 
help eliminate bottlenecks in manufacturing lines caused by mismatches in the processing speeds of different 
pieces of equipment. Such bottlenecks, which are often found in batch processing lines, reduce equipment 
utilization time and lengthen manufacturing cycle times.2 With single-wafer processes, production lines can also 
be balanced at lower levels of throughput, effectively reducing the economies of scale in production. 

Single-wafer processes also allow the use of real-time monitoring and control systems to help mjntain 
process uniformity across the wafer and achieve high yields. Uniformity and yield are becoming increasingly 

1 A0.35 micron linewidth is requiredto produce device sizes on the scale of thew required for Wmegabi! DRAMS 
(Dynamic Random Access Memories). Tealng of the production system was on schedule in April 1993 and was expected 
to be completed within the month. 

2 With batch proceases there can besubstantial variation lnthe processing speedof different piecesof equipment. 
Certain pieces of equipment may have to remain klkt while waiting for a dawnstream operation to be completed. in order 
to overcome these ineffidencies, manufacturers can use multlple pieces of equipment In parallel to speed up slow 
processes, but doing so inaeases the capital investment required for an efficient plant. Krishna C. Saraswat and Samuel 
C. Ubod, "AdaptaMe ManufacturSng Systems for Microelectronics Manufacturing: Economic and Performance Lssues," 
paper presented at Strategies for Innovation and Changes in the U.S. and Japan, an BEAR Research Conference, 
University of California, Los Angeles, May 10-12,1992. 

greater product variety, and a shift toward compe- 1 1,000 integrated circuits for specific applica- 
tition based on functionality instead of price. t i o n ~ . ~ ~  The ability to produce multiple products 
Since 1975, the number of new chip designs cost-effectively in a single facility may therefore 
produced each year has increased from 2,000 to provide many firms with a competitive advan- 
over 100,000.36 LSI Logic Corp., the world leader tage.38 Economic models suggests that factories 
in the production of application specific inte- producing less than 1 million chips per month 
grated circuits (ASICs), has itself designed over using MMST could have costs about half those of 

36 C. Coot (Philips), Data Quest, October 1988. Cited in Krishna C. Saraswat and Samuel C. Wood, "Adaptable Manufactwing Systems 
for Microelectronics Manufacturing: Economic and Performance Issues," paper presented at "Strategies for Innovation and Changes in the 
U.S. and Japan," an BEAR Research Conference, University of Southern California, Los Angeles, May 1G12, 1992. 

37 LSI Logic Corporation, "An ASIC Company as a Process Leader: Oxymoron or Competitive Model," Spring 1992. 

38 For a more complete discussion of the economic benefits of flexible manufacturing to semiconductor manufacturers, systems integraton, 
and the semiconductor manufacturing equipment industry, see W. Edward Steinmueller, "The Economics of flexible Integrated Circuit 
Manufacturing Technology," Review of Industrial Organization, vol. 7, pp. 327-349, 1992. 
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difficult to maintain with batch processes as minimum feature sizes on ICs decline and wafer sizes continue to 
expand. With single-wafer processing i t  is possible to design small process chambers in which uniformconditions 
can more easily be monitored and maintained. Before each wafer is processed, a computer determines the 
required equipment settings and sends appropriate instructions to properly configure the machinery. Sensors 
measure the conditions within the chamber (temperature, optical emission from plasmas, etc.) and on the wafer 
during processing. Feedback from the sensors is used to automatically adjust equipment settings and correct 
conditions within the chamber, ensuring proper pr~cessing.~ TI completed aprototype of this computer-integrated 
manufacturing (CIM) system in 1990 and expected to test a beta version in a 1993 demonstration. 

TI has combined single-wafer process modules into "cluster tools" that perform multiple steps, sequentially, 
on individual wafers. A cluster tool consists of several process modules centered around a single-wafer handler 
and computer system. Each module maintains a clean "microenvironment" around the wafer while it is being 
processed; the wafer can then be transferred in vacuo to the next processing chamber so it is not exposed to the 
external environment. In this way duster tools might replace large clean rooms. Cluster tools could also help 
reduce capital costs if modules can be designed with common mechanical and electrical interfaces. In that case, 
only portions of the equipment might have to be replaced to accommodate new generations of semiconductor 
technology, and i t  might be possible to produce common modules of equipment such as the wafer handler and 
vacuum chambers in large q~antities.~ 

The manufacturing equipment and software developed under MMST are demonstration models only, and are 
far from being commercial products. Additional development is required before such tools can be manufactured 
cost- effectively and made to operate reliably over long production runs at high levels of throughput. SEMATECH 
andTI are working together tocommercialize the CIM system developed under MMST Portions of the lithography 
and rapid thermal processing technologies developed under MMST have been licensed to commercial companies, 
but additional efforts may be needed to ensure commercialization. Few equipment companies can assume the 
risk associated with further development. Though reportedly pleased with the program to date, ARPA has not 
committed itself to funding additional work to bring MMST to commercialization. 

3 Robert R. Doering, Texas Instruments, Inc., Semiconductor Process and Design Center, "Microelectronics 
Manufacturing in the 199O+MMST," p. 1. 

4 TI is currently working with the Modular Equipment Standards Committee of SEMISEMATECH to develop 
standards for modular Interfaces. 

a conventional fab at similar capacity.39 Flexible In addition, as product life-cycles have short- 
producers should find that MMST can lower ened, time-to-market has become a more signs- 
wafer production cost regardless of production cant competitive factor in the electronics indus- 
volume, though the cost advantages of modular try. Many traditional fabs take up to 75 days to 
fabs may become more apparent at low produc- produce a wafer; TI has achieved 3-da~ cycle 
tion volumes where high yields are harder to limes on the -ST line, even for chips with 
achieve with traditional manufacturing tecMques. complicated designs.40 Markets for both com- 

modity and custom chips are becoming increas- 

39 Samuel C. Wood, "The Microelectronics Manufacturix~g Science and Technology Program (MMST): Overview and Implications," Feb. 
15, 1992, p. 1. 

40 Computer models demonstrate that at production levels of 5.000 wafers per month, cluster fabs based on singlawafer processing tools 
can theoretically produce wafers with cycle times half those of conventional fabs and at comparable cost. For higher levels of throuput, 
additional modules of production equipment may need to be added to the plant. Depending on the chip techno1ogy, the degree of loading, and 
product variety, models indicate that MMST can reduce production time by a factor of 3 to 10 over itraditional manufacturing methods. See 
Krishna C. Saraswat and Samuel C. Wood, op. cit., footnote 32, pp. 1, 11-13. 
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ingly time-sensitive.41 Flexible tools may also 
help reduce time-to-market by allowing semicon- 
ductor manufacturers to rapidly expand a pilot 
facility to production capacity, adding additional 
modules as demand increases. This would enable 
manufacturers to avoid large up-front commit- 
ments to new production facilities. Companies 
interested more in speed than in flexibility will 
probably find, however, that flexible MMST 
technologies result in higher manufacturing costs 
per wafer than traditional methods. They will 
have to consider the tradeoff between cycle time 
and cost. 

Other portions of the MMST program might 
benefit traditional as well as flexible semiconduc- 
tor manufacturers. Enhanced simulation capabili- 
ties developed for real-time control systems 
might be adapted for developing new processes 
on a computer. More than 10 percent of all wafers 
processed in today's fabs are test wafers used to 
troubleshoot new manufacturing processes. Com- 
puter simulation can bypass much of this trial and 
error troubleshooting. In addition, CIM software 
used for routing wafers between cluster tools 
could help batch manufacturers use their equip- 
ment more efficiently. Semiconductor manufac- 
turing equipment is used productively only 35 
percent of the time in most fabs. While equipment 
failures and required set-up times account for part 
of the downtime, much of it occurs while ma- 
chines are operable but lags in the production 
system prevent wafers from being delivered. 

Single-wafer processing techniques developed 
under MMST may also help semiconductor 
manufacturers maintain uniform distributions of 
reactants and energies across wafers as they 
become larger and feature sizes become smaller. 
Sensors to measure processing conditions such as 
temperature and pressure across the surface of 
each wafer are not as easily deployed in batch 

processing chambers as in single wafer process- 
ing chambers. Wit11 batch thermal processes, 
which comprise about one-third of the processing 
steps in a typical fab, hundreds of wafers are 
loaded just millimeters apart into a hot-wall 
furnace. Only the edges of the wafers may be 
visible to sensing devices, and conditions cannot 
be varied over localized areas. Some manufactur- 
ers have expressed concern that an approach 
based on real-time sensing and control will not 
prove robust enough for high-volume commercial 
production and that instabilities could be gener- 
ated in systems relying on real-time process 
control. These companies wish to improve their 
understanding of variables affecting individual 
processing steps so they can continue to use 
existing processing techniques, but with a greater 
probability of success and higher yields. Never- 
theless, participants in a recent workshop indi- 
cated that single wafer rapid thermal processing 
would probably reach the break-even point when 
device sizes reach 0.25 to 0.18 micr0ns.4~ 

Even if technical obstacles can be overcome, 
commercialization of MMST results may be 
difficult. Despite the benefits of flexible produc- 
tion, manufacturers in many segments of the 
semiconductor market, such as DRAMS (Dy- 
namic Random Access Memories) and micropro- 
cessors, will continue to produce large quantities 
of a limited number of device types. These 
manufacturers will likely find traditional manu- 
facturing techniques more cost-effective than 
MMST processes. While some effort is being 
made to commercialize technologies developed 
under MMST, there is still considerable uncer- 
tainty about the size of future markets for MMST 
technologies, enough to make equipment manu- 
facturers hesitant to commit resources to their 
development. Many semiconductor equipment 
manufacturers are small and are therefore unable 

41 First-mover advantages are strong in commodity chips. With only 3 years or so between product generatiom and large capital costs, 
manufacturers must try to get to market first in order to move rapidly down the learning w e  and expand output 

42Given current scaling trends, this point would be reached between 1995 and 1998. See Semiconductor Indu~try Association, 
Semiconductor Technology: Workshop Working Group Reports, Preliminmy Copy, 1993, p. 69. 
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to take on the risk of commercializing risky, new 
technologies. Few can independently support the 
development of MMST-like tools while continu- 
ing to pursue development of traditional tools. As 
of early 1993, ARPA did not plan to fund 
continued commercialization of MMST technol- 
ogies. 

TECHNOLOGY TRANSFER FROM ARPA 
As the MMST program demonstrates, comrner- 

cialization and dissemination of technologies 
developed by ARPA cannot be taken for granted. 
If technologies are to be put into commercial 
practice they must match industry's needs, and 
linkages to industry must be established. While 
some ARPA programs fall short of providing 
commercial prototypes for new technologies, the 
agency as a whole has become more interested in 
bringing research results to the point at which 
they can be incorporated into products or manu- 
facturing processes. This is one of the primary 
factors behind a shift in ARPA's funding priori- 
ties from universities to industry in recent years. 

I Linkages to Industry 
ARPA has neither research facilities nor re- 

search staff. Instead, ARF'A channels funding to 
researchers in industry, universities, and non- 
profit research centers, with its staff of approxi- 
mately 109 program managers and 76 staff 
personnel43 providing management oversight and 
technical direction. This structure tends to forge 
links between ARPA and industry and keep the 
agency in contact with members of the technical 
community outside government. 

ARPA often links together research groups 
with complementary capabilities to work on a 
common project. Some companies share propri- 
etary information with ARPA managers, giving 
ARPA a better understanding of the strengths and 
weaknesses of individual companies within an 

industry than companies themselves may have. 
ARPA can use this information to form loose 
teams of collaborators, in which several compa- 
nies are given individual contracts to work on 
different pieces of a single problem; or subcon- 
tracting arrangements may be used to link univer- 
sity researchers with commercial product devel- 
opers. In some cases, AKPA has formed explicit 
teaming arrangements with a consortium of 
companies. 

ARF'A has also had some success in transfer- 
ring research out of university labs and into 
corporate development centers. For example, the 
Defense Sciences Office is funding research in 
high-temperature superconductors (HTSC) by the 
University of California at Santa Barbara via a 
contract with a snlall manufacturer of supercon- 
ducting products that has little in-house R&D 
capability, but a strong knowledge of practical 
problems that can be solved with superconductiv- 
ity. Under its contract the company must subcon- 
tract the full value of the contract to the university 
without deducting costs for overhead and man- 
agement. In effect, this arrangement requires the 
company to manage the university's research free 
of charge, giving the colnpany a stake in the 
project and helping to assure the potential practi- 
cal value of the research, In return, the company 
gains access to research results that it can then 
incorporate into new products. ARPA benefits 
through the purchase of products from the com- 
pany 

I Industry Partnerships 
Several programs initiated by Congress have 

established legal mechanisms and provided fund- 
ing to more explicitly support cooperative part- 
nerships between ARPA and commercial indus- 
try. The goal of these programs is to improve 
ARPA's (and hence DoD's) access to commercial 
technology and to link ARPA's R&D programs 
more closely to commercial needs. The programs 

43 These figures reflect authorized totals of 145 civilians, 24 militar 
Inter-Departmental Personnel Act (PA) for FY 1993. 

y personnel, and 16 scientific personnel assigned to ARPA under the 
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include cost-sharing and other financial arrange- 
ments that are not allowed under traditional 
contracting regulations. 

As with other Federal agencies, ARPA's fund- 
ing of R&D has historically been governed by the 
Federal Acquisition Regulations (FAR). With the 
purpose of assuring fair procurement practices 
and avoiding fraud, the FAR requires Federal 
agencies to work only with companies that 
establish approved accounting and auditing pro- 
cedures. Many high-tech companie~specially 
small startup f m s - d o  not adhere to the FAR'S 
accounting and auditing requirements because of 
the costs involved or simply because they are 
unwilling to open their books to government 
auditors.44 The FAR also precludes ARPA and 
other government agencies from entering into 
collaborative relationships with industry in which 
both project costs and management control are 
shared, and it prevents them from entering into 
agreements with unincorporated groups of com- 
panies (in consortia). 

Starting in 1990, Congress began lifting some 
of these prohibitions for ARPA, granting the 
agency authority to enter into "cooperative agree- 
ments and other transactions" with research 
partners.45 Under cooperative agreements, ARPA 
can support research programs in which it main- 
tains an active role but shares management and 
direction with participating partners. Also, ARPA 
can share project costs with industry, up to 50 
percent of the total, and work with groups of 

companies in informal consortia. "Other transac- 
tions" are to be used in cases in which other 
mechanisms are inappropriate; they may take on 
any legal form consistent with the completion of 
the desired mission, but as with cooperative 
agreements, must be approved by the Office of the 
Secretary of Defense. The new authority also 
established an account in the Federal Treasury 
where ARPA can bank returns on the earnings 
commercial companies make from ARPA- 
sponsored research. ARPA may use these funds to 
support additional R&D programs.46 

Congress also included provisions in the Na- 
tional Defense Authorization Act of 1991 and in 
subsequent legislation directing ARPA to use its 
cooperative agreements authority to fund pre- 
competitive R&D projects with industry consor- 
tia. The law requires that these "Dual-Use 
Critical Technology  partnership^"^^ be with two 
or more eligible companies or a nonprofit re- 
search corporation established by two or more 
eligible firms.* Funding for dual-use partner- 
ships totaled $50 million in 1991, $60 million in 
1992, and $95.4 million in 1993, and through the 
first 2 years has been used to support 13 projects 
(table 5-9). Although these partnerships were 
designed so that ARPA could use its cooperative 
agreements authority, most have been funded 
through traditional contracts because of resis- 
tance within the Bush Administration to use of the 
new authority. 

ARPA has been able to work with commercial companies only by subcontractiug through a university or defense contractor or by waiving 
FAR regulations. FAR requirements can be waived in the best interest of the government. 

4s The National Defense Authorization Act for Fiscal Years 1990 and 1991 granted DARPA the authority, for a 2-year trial period ending 
September 30,1991, to enter into cooperative agreements or other transactions with commercial f m .  The authority was made permanent in 
the National Defense Authorization Act for Fiscal Years 1992 and 1993 and codifled in Section 2371 of Title 10. U.S. Code. 

46 Payments may be based on royalties from commercial products that result from ARPA's investment, increases in the value of the 
company's stock, or other measures of the company's performance. While the government can receive payments under R&D contracts 
governed by the FAR, money is returned to the U.S. Treasury rather than ARPA, and practical problems have precluded full use of this 

47 Original provisions for precompetitive partoenhips are provided in U.S. House of Representatives, National Defense Autbrization Act 
for Fiscal Year 1991, conference report 101-923, Oct. 23, 1990, p. 562. Legislation to incorporate these provisions into Title 10 of the U.S. 
Code are contained in U.S. House of Representatives, National Defeme Authorization Act for Fiscal Year 1993, conference report 102-966, 
Oct. 1, 1992, pp. 372-374. 

48 Other government facilities are also allowed to participate in the pattnersbips with approval of the S m t a r y  of Defense. 



Table 5-9-ARPA Dual-Use Critical Technology 
Partnerships 

Year Technology 
Funding 
(millions) 

1991 Ceramic fibers 
Opto-electronics 
Superconducting electronics 
Linguistic data processing 
Scalable computer systems 
Advanced Static Random Access 

Memory chips 
Total 

1992 Magnetic and optical storage 
Algorithms for Maxwell's Equations 
Microelectronics technology Computer- 

Aided Design 
Micromagnetic components 
Precision investment casting for 
propulsion 
Ultra-dense capacitor materials 
Ultra-fast, all-optical communications 

systems 
Total 

1993 [Projects yet to be determined] 
Total 

SOURCE: U.S. Congress, National Defense Authorization Act for 
Fiscal Year 1993, Conference Report 102-966, Oct. 1, 1992; DARPA, 
memorandum from Gary L. Denman, Director, to House and Senate 
Armed Services and Appropriations Committees, Apr. 20,1992; and 
Senator Jeff Bingarnan, ''Why We Need an ARPA in the Defense 
Department," address to the American Enterprise Institute, July 28, 
1992. 

ARPA's cost-shared partnerships are some- 
what different from research projects it funds 
under traditional contracting arrangements. Under 
its contracts, ARPA maintains hll management 
control of programs. It selects their objectives, 
costs, and time frames. With partnerships, ARPA 
must share management and costs with industry; 
all participants must reach consensus on the 
programs' goals and costs. As a result, partner- 
ships tend to pursue projects that are less revolu- 
tionary and in which the technological risks are 
smaller than in many traditional ARPA projects. 

ARPA's work with SEMATECH demonstrates 
this difference. Compared with MMST, which is 
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for manufacturing sernici~nductors, SEMATECH's 
goals, though ambitious, are in the mainstream. 
Technologies developed under SEMATECH are 
geared toward tnoving existing semiconductor 
manufacturing processes ahead to make next- 
generation chips, not toward creating a new 
model for factory organization. Nevertheless, 
such goals are within AKPA's interest and play a 
sigmficant role in the portfolio of programs 
ARPA conducts. ARPA would like to ensure a 
domestic supply of semiconductor chips and of 
requisite production equipment to meet DoD's 
demand. 

While effective in Linking ARPA's programs 
with industry needs, partnerships do not necessar- 
ily resolve all issues of commercialization. In 
interviews conducted by OTA staff, industry 
representatives reported that, in order to avoid 
antitrust problem, they often involve only their 
research personnel-not their product develop- 
ment personnel-in cooperative R&D programs. 
While this precaution may ensure that developed 
technologies are truly "precompetitive," such 
rigid barriers run counter to the idea of concurrent 
engineering and may also retard attempts at later 
commercialization. Further, industry partners in 
ARPA's consortia are not always interested in 
commercializing new technologies themselves. 
For example, the Optoelectronic Interconnect 
Consortium, founded in July 1992, has four 
industrial partners: General Electric, Honeywell, 
TBM, and AT&T Of the four, AT&T is the only 
company that may decide to develop a commer- 
cial product?9 The other companies hope that once 
the technology is developed, a supplier industry 
will develop (possibly from spinoffs) to commer- 
cialize the new technology. The current partners 
would prefer to act as systems integrators, not 
component manufacturers. 

ARPA views its cost-shared partnerships with 
industry in a positive light. Reportedly, program 
managers compete vigorously for the funding, 

attempting to develop an entirely new framework trying to piece together partnerships that build on 

49 David Lewis, General Electric Corp, Administrator, Optoelectronics Consortium, personal communication, Nov. 4, 1992. 
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partners' strengths and that complement other technologies, ARPA is trying to work primarily 
ARPA R&D projects. ARPA managers regard the with commercial companies, not dedicated de- 
partnerships as a effective way of diffusing new fense companies or defense divisions of larger 
technologies to industry and developing sources companies. To ensure access to state-of-the-art 
for new defense and commercial products. technology and procure advanced technologies 

affordably, DoD will have to become more 

EXTENDING THE ARPA MODEL 
ARPA's reputation for successfully idenming 

and supporting risky technologies with si@- 
cant long-term benefits has led some people to 
suggest that the agency be given broader purview 
over technology development. While some pro- 
posals have called for removing ARPA from DoD 
and giving it a civilian mission, most have pushed 
for a more explicit broadening of ARPA's dual- 
use responsibilities while keeping it within DoD. 
The Carnegie Commission on Science, Technol- 
ogy, and Government, for example, recommended 
that ARPA (then DARPA) be renamed the 
National Advanced Research Projects Agency 
(NARPA) and be given a charter within DoD to 
support dual-use technologies and long-range, 
high-risk technologies with potentially high pay- 
off.50 The 1993 Defense Authorization Act also 
expressed a Sense of the Congress that DARPA 
be renamed ARPA, with responsibility for re- 
searching imaginative and innovative technolo- 
gies applicable to both dual-use and military 
missions, and for supporting development of a 
national technology base.51 President Clinton 
implemented the first portion of this recommen- 
dation, renaming the agency ARPA in March 
1993. 

ARPA is, in many ways, already a dual-use 
agency. Even without legislation to specifically 
mandate such work, ARPA will continue to 
pursue technologies of interest to commercial 
industry. In its projects to develop manufacturing 

closely &ed with commercial industry. Reform 
of DoD's procurement regulations will be a 
central part of such integration. At the same time, 
ARPA's focus on enabling technologies such as 
materials, computers, and electronics, combined 
with DoD's growing interest in manufacturing 
technology, will allow ARPA programs to con- 
tribute to commercial as well as military mis- 
sions. ARPA has experience working with indus- 
try and the legal authority to enter into coopera- 
tive, cost-shared partnerships with commercial 
industry. With the recent decline in corporate 
R&D spending, additional government funding 
through ARPA may prove especially helpful. 

There are limits to ARPA's ability to support 
commercial competitiveness, however. As a de- 
fense agency, ARPA is unable to fund strictly 
commercial technologies with no military appli- 
cation. The agency has channeled little support to 
fields, such as biotechnology, that have demon- 
strated sigruficant potential for contributing to 
commercial competitiveness but little potential to 
support national security.52 Even with dual-use 
technologies, ARPA's support is influenced by 
the political and national security environment. 
Both the Mansfield amendment in the early 1970s 
and more recent concerns about the role of 
Federal Government in funding commercial R&D, 
have required ARPA to link its research programs 
more closely to established defense needs. The 
current national security environment may be 
more receptive to dual use as a large part of 

" Carnegie Commission on Science, Technology, and Government, Technology and Economic Performance: Organizing the Executive 
Branch for a Stronger National Technology Base (Washington, DC: Carnegie Commission on Science, Technology, and Government, 
September 1991), pp. 39-41. 

5' U.S. Congress, National Defense Authori~tion Act for Fiscal Year 1993, conference report 102-966, Oct. 1, 1992, pp. 3W391. 

s2 ARPA has, however, considered applying its expertise in information technology to health care on the grounds that DoD is the largest 
single health care provider in the Nation. 
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ARFA's responsibilities and funding, but future 
changes might refocus ARPA's projects more 
narrowly on technologies that are unique to 
defense. While giving AFWA specific authority to 
pursue dual-use technology may help legitimize 
the dual-use mission, such programs will con- 
tinue to be balanced against other military objec- 
tives. 

There may also be a limit to the additional 
duties ARPA can effectively undertake. Too 
many new responsibilities could diminish the 
very qualities that have made ARFA a success. 
ARPA has been successful, in part, because it is 
a small, non-bureaucratic agency. Its managers 
can respond rapidly to new opportunities and cut 
off programs that are not producing results. 
ARPA officials have stated that the agency could 
perhaps double in size without losing its effi- 
ciency, but beyond that, its character and mission 
could suffer. AFWA's budget more than doubled 
in real terms between 1988 and 1993, but its staff 
grew minimally. ARPA officials admit that un- 
derstaffiig is impeding effectiveness. Many of 
ARPA's FY 1992 research contracts were slow in 
receiving approval, and some were not yet signed 
by the start of the new fiscal yeas3  

In addition, ARPA's strength is in the intelli- 
gent placement of its bets on high-risk, high- 
payoff technologies. Development of commercial 
technology requires much more than that. Com- 
mercial success also requires attention to incre- 
mental product and process improvements, to the 

development of infrastructure, and to the diffu- 
sion of best practices throughout industry. While 
ARPA has gained some experience with indus- 
try's concerns through partnering, that is not its 
principal area of expertise. Nor is AFWA experi- 
enced in technology diffusion. As a project- 
oriented agency, ARFA funds projects only to the 
point of demonstrating technological feasibility 
and perhaps through the construction of proto- 
types. Its portfolio of projects changes rapidly 
with time. Technology diffusion, in contrast, is a 
continual process that has no identifiable end 
point and cannot be terminated upon reaching a 
specific objective. 

Thus, ARFA is best viewed not as the single or 
the foremost Federal agency for supporting com- 
mercial technologies, but as one component of a 
broader government effort. Programs like the 
High Performance Computing and Communica- 
tions Initiative (HPCCI) and the Defense Tech- 
nology Conversion Council demonstrate ways in 
which ARPA's capabilities can best be used to 
complement those of other Federal agencies such 
as the National Institute of Standards and Tech- 
nology, NASA, tlie Dep'zrtment of Energy, and 
the Department of Commerce in support of 
objectives other than national security. By linking 
ARPA's capabilities with those of other Federal 
agencies as these programs do, the benefits of its 
dual-use research may best serve commercial 
competitiveness. 

53 Michael E. Davey, The Defense AdvancedResearch Projects Agency: DARPA, 93-27 SPR (Washiagton, DC: Congressional Research 
Service, Jan 15, 1993), p. 11. 





he U.S. Department of Defense (DoD) spent approxi- 
mately $9.9 billion on research and development (R&D) 
in its laboratories and test and evaluation (T&E) 
facilities in 1992.' While more than half of these funds 

went to industry and university contractors, DoD facilities still 
spent approximately $4.7 billion in-house. The end of the Cold 
War will undoubtedly cause some consolidation and downsizing 
of defense labs and closure of individual facilities, but unlike the 
Department of Energy's nuclear weapons labs, which may be 
facing some fundamental changes in character and mission, basic 
changes in mission seem unlikely for DoD labs as a whole. Their 
-ined only slightly in real terms since 1989. gnd 
csent plans to consolidate and shrink the_l_Laljzcu;ataqrmm do 
little to alter their fundamental defense mission. - - 

Nevertheless, some opportunities existdfor DoD labs to 
contribute to U.S. industrial competitiveness. Congress, the Bush 
Administration, and the Clinton Administration have all encour- 
aged the defense labs to take a more active role in working with 
commercial industry through cooperative research and develop- 
ment programs. Industry can gain from these programs through 
cost-shared R&D, access to lab facilities, and the expertise of lab 
personnel. DoD can benefit from the contribution of commercial 
partners to R&D programs and from the possibility that partners 
may become cost-effective sources of dual-use technology. 

Despite a slow start in the mid-1980s, DoD's cooperative 
R&D programs have grown considerably in recent years. Many 

Department 
of Defense 

Laboratories 

'his figure represents 26 percent of the $38.8 billion DoD spent onRDT&E in 1992. 
Of the funding for labs and T&E centers, 3 percent was for basic research 10 percent was 
for applied research and 86 percent was for development (primarily early stages of 
development). 

6 
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cooperative research projects are conducted with 
traditional defense contractors who may not be 
the best conduit for transferring technology to 
commercial markets, but the services have stated 
their intention to engage more commercialpartici- 
pants. 

RDT&E IN DOD FACILITIES 
By some measures, DoD operates the largest 

lab program in the Federal Government. In 
addition to the $9.9 billion that DoD budgeted for 
its own government-owned, government- 
operated (GOGO) research, development, test, 
and evaluation (RDTBtE) facilities in 1992, 
another $1.7 billion went to Federally Funded 
Research and Development Centers (FFRDCS).~ 
Though privately owned and operated, these 
FFRDCs perform most of their work for DoD. 
DoD's combined expenditures on GOGO R&D 
labs and T&E centers and on FFRDCs exceed 
those of all other agencies in the Federal Govern- 
ment; however, much of the money budgeted to 
DoD's government-owned labs is contracted out 
to industry and universities. R&D labs spend only 
about 43 percent of their funds in-house; T&E 
facilities spend about 65 percent in-house (figure 
6-1).3 As a result, less than half of DoD's lab 
RDT&E budget, or $4.7 billion, was used to 
support work within governrnent-owned facilities 
in 1992. About $3.4 billion of this total was spent 
in R&D labs; $1.3 billion was spent in T&E 
centers. 

The DoD laboratory system is managed and 
operated largely by the individual services (Army, 
Navy, and Air Force). The Navy operates the 
largest lab program with a total budget of $3.3 
billion in 1990, $1.8 billion of which was spent 
in-house (table 6-1). R&D labs received $2.8 

Figure 6-l-DoD's Intramural RDT&E Program for 
1992 (estimated) 

1 2 ,  
Millions of dollars - 

I 
1 In-house 1 

centers GOGO 

NOTES: Funding levelsfor R&D labs and T&Ecenters were estimated 
by taldng the National Sdence Foundation's figure for DoD's 1992 
"intramural RBD" and distributing it accwding to DoD's reported 
funding levels for 1990. In-house percentages are also based on 1990 
data 

SOURCE: Office of Technology Assessment, 1993; b e d  on U.S. 
Department of Defense, Office of the Seaetary of Defense, Deputy 
Director of Defense Research and Engineering/Sclence and Technol- 
ogy, Department of Defense In-House RDTBEActivities: Manwement 
Analysis Report for Fiscal Year 1990 (Washington, DC: l992), pp. 
vi-xiv; National Science Foundation, Federal Funds tor Research and 
Development: Fiscal Years 1990, 1991, and 1992, NSF 92-322 
(Washington, DC: July 1992), p. 51. 

billion of the total. The Navy system includes one 
corporate lab, four warfare centers (that contain 
their own R&D labs, T&E centers, and support 
facilities), and six small medical labs. The Navy's 
corporate lab, the Naval Research Lab, or NRL, 
conducts basic and applied research on a broad 
range of technologies that support service goals 
and missions." The four Naval Warfare Centers- 
Air, Surface, Undersea, and Command, Control, 
and Ocean Surveillance-each focus on a set of 
applied technologies relevant to their particular 
mission. Each maintains in-house expertise in all 

-~ - 

National Science Foundation, Federal Fundrjbr Research and Development: Fiscal Years 1990,1991, and 1992, Detailed Statistical 
Tables, NSF 92-322 (Washington, DC: July 1992), p. 51. 

3 These percentages are approximations based on reported funding levels for fiscal year 1990, the most recent year for which such f i p s  
are available. Some of the funds spent outside the labs are used to hire contractors who work in DoD facilities. 

4 These areas include information sciences, artificial intelligence, environmental sciences, micro- and nanoelectronics, electronic warfare, 
advanced materials, sensor technologies, and space technologies. 
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Table 6-1--Service Budgets for R&D Labs and T&E Centers, 1990 

RDT&E funding (millions) 

Service 
R&D labs T&E centers Total, GOGO facilities 

Total In-house Total In,-house Total In-house 

Army ........................... $2,150 $ 923 $ 470 $ 322 $2,620 $1,245 
Navy ........................... 2,815 1,521 477 31 7 3,292 1,838 
Air Force ........................ 1,798 439 805 507 2,603 946 

Total ......................... $6,763 $2,883 $1,752 $1,146 $8,515 $4,029 

SOURCE: U.S. Department of Defense, Office of the Secretary of Defense, Deputy Director of Defcnse Research and EngineeringIScience and 
Technology, Department of Defense In-House RDT&E Activities: Management Analysis Reporf for f7scal Year 1990 (Washington, DC: 1992), pp. 
vi-xiv. 

stages of R&D, from research to development and human engineering. Army RDECs, like the Navy's 
support of fielded systems. But whereas NRL warfare centers, perform a full spectrum of R&D 
focuses on the early "science and technology" activities in specific technical areas: aviation, 
stages of RDT&E, warfare centers tend to focus chemicals, comunicati(ms, missiles, tank and 
on subsequent advanced development, engineer- 
ing development, and system support  stage^.^ The 
warfare centers are also responsible for T&E 
activities and operate several large test ranges 
(formerly the Air Test Center, Ordnance Missile 
Test Center, Pacific Missile Test Center, and 
Weapons Evaluation Facility) that are used for 
flight tests of aircraft and missiles as well as for 
operational testing of electronic warfare and radar 
devices. 

The Army system is similar to the Navy's in 
that it contains a corporate lab (the Army Re- 
search Lab, or ARL), eight Research, Develop- 
ment, and Engineering Centers (RDECs), several 
small medical laboratories, and nine T&E centers. 
It also contains four laboratories run by the Army 
Corps of Engineers and the Research Institute for 
Behavioral and Social Sciences. These facilities 
had a total RDT&E budget of $2.6 billion in 
1990-80percent of which went to R&D faciliti* 
and spent $1.2 billion in-house (table 6-1). ARL 
conducts the Army's technology base activities in 
areas such as electronics, materials, ballistics, and 

automotive technology, and troop support. Its 
T&E centers, including such facilities as White 
Sands Missile Range and the Yuma Proving 
Ground, measure and test the operational per- 
formance of Army aircraft, missiles, artillery, and 
electronics. They had a total budget of $470 
million in 1990. 

The Air Force operates the smallest of the 
service lab systems with $2.6 billion in funding in 
1990. It also uses the smallest percentage of its 
RDT&E funds in-house (table 6-1). Air Force 
R&D facilities are organized into four large 
"super-labs:" Wright Lab for aviation and weap- 
onry; Phillips for space technologies; Armstrong 
for medicine and human factors; and Rome for 
command, control, and communications (C3). 
Each is considered a "full spectrum" lab capable 
of research, development, and support activities, 
but each focuses primarily on applied research 
and advanced technology development. Basic 
research activities are managed by the Air Force 
Office of Scientific Research; operation and 
support activities are managed by the four major 

5 DoD divides its budget into 10 accounting categories. Category 6 contains all RDT&E activities. RDT&E is further subdivided into six 
components: 6.1, basic research; 6.2, exploratory development or applied research; 6.3, advanced development, 6.4, engineering development 
6.5, management and suppoq and 6.6, operational systems development. Budget item 6.3 is further subdivided into 6.3a, advanced technology 
development, whichincludes activities to d e m  and 6.3b, in which technology is applied 
to a specific military program. Categories 6.1 and 6.2 are considered the technology base; categories 6.1 through 6.3a comprise "science and 
technology" (SBT). 



148 1 Defense Conversion: Redirecting R&D 

Table 6-2-Employment in Service RDT&E Facilities, 1990 

Personnel 

Service Total R&D T&E Military Civilian Professional Ph.D. 

Army ..................... 31,198 21,280 9,918 6,235 24,963 15,593 1,825 
Navy ..................... 42,186 32,133 10,053 4,730 37,456 20,234 2,138 
Air Force .................. 27,245 7,390 19,855 17,228 10,017 9,696 775 

Total ................... 100.629 60.803 39.826 28,193 72.436 45.523 4,738 

SOURCE: U.S. Department of Defense, Office of the Seaetary of Defense, Deputy Director of Defense Research and EngineeringIScience and 
Technology, Department of Defense In-House RDTBE Activities: Management Analysis Report for Rscal Year 1990 (Washington, DC: 1992), pp. 
vi-xiv. 

commands to which these labs report. The Air 
Force also operates five T&E centers, which 
together comprise the largest testing program of 
the three services with over $800 million in 
RDT&E funding. These facilities include the 
Arnold Engineering Development Center, the Air 
Force Development Center, the Flight Test Cen- 
ter, and two test wings. They house test ranges for 
aircraft, parachute drop zones, impact ranges for 
testing bombing and gunnery systems, wind 
tunnels, engine test cells, and instrumented labs 
and ranges for testing avionics and radar systems. 

Service R&D labs and T&E facilities em- 
ployed over 100,000 people in 1990 (table 6-2), 
a figure that has declined only marginally in the 
last 3 years. About 60 percent of these employees 
work in the R&D labs. Over 70 percent of all 
employees are civilian, the Air Force being the 
only service to employ more military than civilian 
personnel6 Almost half of all the employees in 
these DoD facilities are professional scientists 
and engineers; 4,700 hold Ph.D. degrees. 

FFRDCs funded by the DoD include 11 
organizations that employ over 8,000 profession- 
als and conduct a variety of services for the 
military, not all of which are strictly R&D. Only 
one FFRDC, MIT's Lincoln Laboratory, con- 
ducts actual R&D for military hardware. Lincoln 
Lab receives some $400 million a year for defense 
R.DT&E and conducts programs ranging from 

basic research to design, development, and dem- 
onstration of prototype systems. Four FFRDCs, 
including MITRE Corporation, perform systems 
engineering and systems integration work for 
DoD, much of which is associated with the 
management of large systems development pro- 
g r a m ~ . ~  Six other FFRDCs, such as the Institute 
for Defense Analysis, are study and analysis 
centers that help solve organizational and opera- 
tional problems, but perform little or no hardware- 
related research or development. While their 
funding comes from the RDT&E budget, most of 
their work is quite remote from the R&D done in 
DoD labs and test facilities. 

DOD LABS AND THE "PEACE DIVIDEND" 
Through fiscal year (FY) 1993, defense RDT&E 

had been relatively unaffected by the end of the 
Cold War. While overall defense spending had 
declined 20 percent in real terms since 1989, 
RDT&E dropped only 12 percent, from $41.6 
billion in 1989 to $36.7 billion in 1993 (table 6-3). 
Budget cuts took their greatest toll on procure- 
ment, which dropped almost 30 percent, from 
$91.7 billion to $65.1 billion between 1989 and 
1993. Defense RDT&E has been insulated from 
defense budget cuts by DoD's new acquisition 
strategy, formally announced in early 1992, 
which attempts to maintain the technological 
superiority of U.S. military forces through contin- 

6 Much of this difference is attributable to the fact that two of the Air Force's largest T&E facilities are predominantly militaty. 
7 This work includes formulation of requirements for new systems, development of design specifications, and cextif~cation of system 

performance upon completion of development. 
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Table 6-3-Defense Outlays Since 1989 
-- 

Outlays (billions of 1992 dollars) -- 
Budget category 1989 1990 1991 1992 1993 

- - -- - 

RDT&E. ........................... $ 41.6 $ 40.4 $ 35.7 $ 36.1 $ 36.7 
Procurement ....................... 91.7 87.2 84.5 74.0 65.1 
Operations and maintenance ........... 97.7 95.1 105.0 97.8 84.8 
Personnel .......................... 90.6 81.4 86.0 79.3 74.5 
Othera ............................ 9.7 8.0 -40.6 -7.4 8.2 

Total. ........................... $331.2 $312.0 $270.5 $294.6 $269.4 -- 
a Includes outlays for military construction, family housing and revolving/management funds. A mirius sign denotes income from these funds in 

excess of outlays. 

SOURCE: Budgetofthe United States Government, Fiscal Year 1993(Washington, DC: U.S. Governrnent Printing Office, February 1992), pp. Part 
Five-46-47. 

Table 6-4-Proposed Defense Outlays, 1993-97 

Proposed outlays (billions of 1992 dollars) 

Budget category 1993 1994 1995 1996 1997 

RDT&E ............................ $ 36.7 $ 36.4 $ 34.8 $ 32.8 $ 31.0 
Procurement ....................... 62.5 58.5 55.8 54.0 52.2 
Operations and maintenance. ......... 84.8 78.5 76.6 76.4 75.8 
Personnel .......................... 74.5 67.8 65.1 64.4 64.1 
Othera ............................ 6.2 10.3 11.6 11.3 10.6 

Total. ........................... $264.7 $251.5 $243.9 $238.8 $233.7 

a Includes outlays for military construction, family housing and revolving/management funds. A minus sign denotes income from these funds In 
excess of outlays. 

SOURCE: Budgetof the Unitedstates Government, Fiscal Year 1993(Washington, DC: U.S. Government Printing Office, February 1992), p. Part 
Two-5. 

ued investment in the technology base (i.e., basic 
and applied research). Under this policy, DoD 
stated its intention to upgrade existing weapons 
systems rather than develop new ones, but con- 
tinue to fund development of new technologies, 
through prototype, from which future systems can 
later be c~nstructed.~ 

The effect of acquisition strategy on future 
RDT&E funding was unclear in Spring 1993. The 
Bush Administration, in its final budget request, 
projected only a modest decline in RDT&E 
spending, from $36.7 billion in 1993 to $31 
billion in 1997, again in constant 1992 dollars 
(table 6-4). The services planned to take most of 
the reduction in the systems development and 

operational field support portions of their RDT&E 
budgets so as to leave the science and technology 
portion (from which the labs are funded) rela- 
tively intact. With a new Administration in office, 
changes in appropriations are almost certain. 
President Clinton has signaled that defense spend- 
ing will be cut at a somewhat faster rate than was 
previously projected, perhaps to $200 billion in 
FY 1997, but it is not yet clear how much of this 
reduction will be taken from RDT&E. The budget 
released by the Clinton Administration in April 
1993 proposed a 1 percent real decline in outlays 
for defense RDT&E in EY 1994;9 assuming 
RDT&E remains about 15 percent of the defense 
budget, it could still total $30 billion in FV 1997. 

- 

8 U.S. Department of Defense, "Defense Acquisition," white paper, May 1992. 

9 Budga of the United States Government, Fiscal Year 1994 (Washington, DC: U.S. Governme~lt Printing Office, 1993), p. Appendix-72. 
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However, the services may argue that they have 
already trimmed their operations and procure- 
ment budgets to the maximum extent practicable 
and may therefore take a larger portion of future 
defense cuts from RDT&E. Similarly, the new 
Administration may opt to cut defense RDT&E 
further and redirect R&D funding from defense to 
nondefense programs after 1993 to boost com- 
mercial competitivene~s.~~ 

Even less certain is the way in which reductions 
in RDT&E will affect the size of the labs' 
budgets. In order to reduce the cost of developing 
military systems, DoD is considering additional 
changes in its acquisition process that would 
allow greater reliance on commercial technology. 
If successful, these changes might, in turn, allow 
the Defense Department to reduce its expendi- 
tures on in-house R&D and shift the greater 
proportion of RDT&E funding to the private 
sector. However, it is also possible that with the 
shrinking defense industrial base, DoD may opt to 
rely more on its own institutions for developing 
military technology if it concludes that commer- 
cial industry will not satisfy all defense needs. 

In response to declining budgets and congres- 
sional pressures, DoD has initiated steps to reduce 
the size of its lab system through both downsizing 
and consolidation. The 199 1 Defense Authoriza- 
tion Act requires the services to cut back their 
civilian acquisition workforce-which includes 
RDT&E employees-by 20 percent between 
1991 and 1995.11 The 1991 legislation also 
created the Advisory Commission on Consolida- 
tion and Conversion of the Defense Research and 
Development Laboratories, composed of both 
private and public sector representatives, to 
recommend ways to improve the operation of the 
DoD labs through consolidation or closure of 

some or all of the labs. The Army, Navy, and Air 
Force submitted their plans to the commission in 
April 1991 for consideration and review. With 
only a minor reservation regarding the Army's 
plan to construct a new microelectronics facility, 
the commission recommended that the plans be 
implemented without delay.12 

The services may also submit proposals for 
closure to the Base Closure Commission, which 
was reinstituted for another 6-year term by the 
1991 act. The Base Closure Commission was 
authorized to recommend closure of all types of 
military facilities, including RDT&E facilities, to 
Congress and the President in three phases: 1991, 
1993, and 1995. According to the law, Congress 
may not pick and choose among the Comrnis- 
sion's recommendations; all must be voted up or 
down as a unit-and if Congress fails to vote, they 
become law automatically. The Commission's 
first and second slates of base closings and 
realignments (announced in 1989 and 1991) were 
adopted; the second included the closure of 34 
military bases, many of which contain R&D 
facilities. 

The Army's consolidation plan, as proposed, 
would eliminate 4,000 to 6,000 of the 31,000 
positions in its labs and centers and transfer 
another 3,000 jobs among locations. As part of 
this plan, the Army has consolidated seven labs 
along with portions of its RDECs into a single 
corporate lab, the Army Research Lab, that will 
have facilities in two primary locations: Aberdeen 
and Adelphi, Maryland. About 800 civilian posi- 
tions will be eliminated in the move; another 
1,600 will transfer to new locations. By 1993, 
construction had already begun on new facilities 
to house transferred personnel. Three Army 
medical labs are also affected by the plan, with 

lo Following an agreement between Congress and President George Bush, the Budget Enforcement Act of 1991 mandated that through FY 
1993 reductions in the defense porfion of the budget could not be redirected to nondefense programs. 

11 U.S. Congress, National Defense Authorization Actfor Fiscal Year 1991, conference report to Accompany H.R. 4739, Oct. 23,1990, p. 
143. This act was codified as Public Law 101-510. 

12 Federal Advisory Commission on Consolidation and Conversion of Defense Research and Development Laboratories, Report to the 
Secretary of Defense, September 1991. 
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one slated for elimination and two for consolida- 
tion with labs in the other services. 

The Navy also plans a si@cant realignment 
of its RDT&E facilities. Three major facilities, 
the Naval Air Development Center (NADC) in 
Warminster, Pennsylvania and two Naval Surface 
Warfare Centers in White Oak and Annapolis, 
Maryland, had already begun closing down by 
1993.13 About 670 positions will be eliminated, 
and another 3,200 will be transferred as aresult of 
these closings; most are associated with NADC. 
Several smaller RDT&E support activities are 
also slated for closure, as is the Weapons Evalua- 
tion Facility in Albuquerque, New Mexico. The 
Navy will also eliminate three medical labs in 
cross-service mergers. According to the Navy's 
April 1991 submission to the Base Closure 
Commission, consolidation alone will result in 
the loss of 2,280 laboratory positions.14 In its 
1993 budget submission, however, the Navy 
projected the elimination of 1 1,252 positions 
from R&D laboratories-roughly one-quarter of 
its 42,000 member workforce-due to both con- 
solidation and general workforce reductions.15 
Plans to implement most of these changes had not 
yet been formalized. 

The Air Force's consolidation plans have 
already been implemented and are strictly organ- 
izational in nature. The Air Force does not plan to 

close any facilities; rather it has reorganized its 14 
labs into 4 "super-laboratories" that align with 
and reside in the Air Foxce Materiel Command's 
four product divisions: Aeronautical Systems, 
Electronic Systems, Space Systems, and Human 
Systems. Of some 27,000 jobs in Air Force labs, 
approximately 800 positions-58 percent of which 
are scientists and engineers-are expected to be 
eliminated by the consolidation. 

If accomplished in their entirety, the services' 
closure and consolidation plans could have a 
significant effect on the size and structure of the 
DoD RDT&E system. Initial estimates provided 
by the services to the base closure and lab 
consolidation commissions indicate that restruc- 
turing plans could lead to the closure of up to 
one-third of all DOH> laboratories and the elimina- 
tion of 12,000 to 15,000 jobs in the labs alone,16 
but these figures niay need to be revised upward 
in light of the Navy's 1993 estimates. Most of the 
job loss is expected to result fiom downsizing and 
identified "workload reductions," rather than 
consolidation, per se.17 Consolidation is intended 
primarily to help improve lab management and 
eliminate redundancy. The three services oper- 
ated 73 R&D laboratories and 18 T&E centers in 
1990,18 many of which conducted research in 
related areas-not just across services, but within 
services as well. For example, the Navy alone 

l3 Though the bulk of NADC's functions will be transferred to Pahment River, Maryland, some uaique navigational facilities will remain 
in operationin Warminster under control of the Naval Command, Control, and Ocean Surveillance Center. Both of the Surface Warfare Centers 
slated for closure will be retained as operating sites, but the majority of their functions will be transferred to other locations. 

l4 The Navy's April 1991 projections were based on the assumption that only 53 percent of the 4,800 employees (mcluding 2,800 scientists 
and engineers, 300 of whom hold PhD. or equivalent degrees) affected by consolidation and relocation of laboratory functions would be willing 
to move. The remaining 47 percent, the Navy estimated, would retire early, leave the government, be lost through normal amition, or be 
un- to move. 

l5 U.S. General Accounting Office, Military Bases: Navy's Planned Consolidation of RDTBrE Activities (Washington, DC: U.S. General 
Accounting O&ce, August 1992). 

l6 MichaelDavey,DefenseL.uboratories: Proposals for Closure andConsolidation. 91-135 SPR (Wasbjngton, DC: CongressionalResearch 
Service, Jan. 24, 1991), p. 23. 

l7 For a discussion of employment prospects for displaced defense engineers, see U.S. Congress, of 'kchnology Assessment, Afrer 
the Cold War: Living With Lower Defense Spending, OTA-ITE-524 (Washington, DC: U.S. Government Printing Office, February 1992), 
chapter 4. 

18 U.S. Department of Defense, Office of the Secretary of Defense, Deputy Director of Defense Research and Engineerhg/Science and 
Technology, Department of Defense In-House RDT&EActivities: Management Analysis Report for Fiscal Year 1990 (Wii~h@n, DC: 1991), 
pp. vii-xiv. 
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operated three centers, the Underwater Systems work on dual-use technologies-could conceiva- 
Center, the Ocean Systems Center, and the bly be converted to civilian missions. At present, 
Coastal Systems Center, all of which conducted though, no such plans have been made, and DoD 
overlapping research on torpedoes. Under the RDT&E facilities will continue to serve their 
Navy consolidation plan, all torpedo work will be central defense missions. 
transferred to the Undersea Warfare Center. 

Nevertheless, lab closure and consolidation, as 
currently envisioned, will have only a minimal 
effect on the nature of the services' RDT&E 
facilities and programs. DoD's new acquisition 
strategy, by continuing to fund the early stages of 
R&D (basic research through technology demon- 
stration), will continue to support the kinds of 
work currently conducted in the labs. Testing 
facilities will continue to be maintained to evalu- 
ate the performance of upgraded military systems. 
Moreover, the services will continue to develop 
many of the same types of weapons and support 
systems (e.g., tanks, aircraft, radar, communica- 
tions systems) that they develop today. Consoli- 
dation and downsizing of DoD labs will therefore 
result in a system that continues its defense 
mission, but in a smaller organizational package. 
In contrast to some of the suggestions for the 
future of the Department of Energy's nuclear 
weapons labs, there have been few if any propos- 
als to give DoD labs central missions related to 
the civilian economy. 

Future changes in lab structure that might more 
radically alter the mission of DoD labs cannot be 
entirely ruled out. Numerous suggestions have 
been made to convert the labs into government- 
owned, contractor-operated (GOCO) facilities or 
to centralize control of the labs in the Office of the 
Secretary of Defense. Many of these proposals are 
intended only to improve management and coor- 
dination of the labs and would not greatly alter the 
mission of the defense labs, but one cannot rule 
out the possibility that after reviewing the secu- 
rity requirements of the post-Cold War period and 
examining the capabilities of universities and 
industry, DoD may decide to limit its support of 
in-house work in certain areas in order to protect 
other portions of its budget. Labs that would be 
closed under this scenario--especially those that 

TECHNOLOGY TRANSFER FROM 
DOD LABORATORIES 

While continuing to pursue their traditional 
missions, DoD labs can still contribute to U.S. 
industrial competitiveness. With the passage of 
the Stevenson- Wydler Act of 1980, Congress 
established technology transfer as a legitimate 
mission of every Federal laboratory and has since 
encouraged DoD labs to enter into cooperative 
R&D programs with industry. With the Bayh- 
Dole Act of 1980, GOGO labs, including the DoD 
labs, were given authority to grant private compa- 
nies exclusive licenses to patents. The Federal 
Technology Transfer Act (FTTA) of 1986 ex- 
panded these powers by allowing each federal 
agency to grant directors of GOGO labs the 
authority to enter into cooperative R&D agree- 
ments (CRADAs) with commercial partners and 
to negotiate licensing agreements. Executive 
Order 12591, issued in 1987, directed agencies to 
delegate authority for entering into CRADAs to 
the labs and issued guidelines for intellectual 
property rights (see ch. 4 for a more complete 
discussion of this legislation). 

Technology transfer legislation allows DoD 
labs to contribute facilities, time, and personnel 
(but not funding) to R&D programs conducted 
jointly with industry. Industry may contribute 
facilities, personnel, and/or funding. Such pro- 
grams can benefit both industry and the labs. 
From DoD's perspective, cooperative agreements 
provide a potential source of new technologies 
that could serve defense missions. They can also 
provide lab personnel with exposure to comrner- 
cia1 technologies and practices that in many cases 
are more advanced than defense technologies. 
From the industry side, technology transfer pro- 
vides a means of gaining access to technologies in 
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which defense requirements may have anticipated 
commercial markets, of sharing the costs of R&D 
programs (though in-kind contributions by the 
labs), and of gaining access to laboratory facilities 
and capabilities. 

The services, which for the purposes of the 
FITA are considered separate Federal agencies, 
were initially slow to implement provisions of the 
1986 act. Two-and-a-half years passed before 
DoD granted the services authority to enter into 
CRADAs,19 and another year and a half went by 
before the services developed regulations govern- 
ing the process. Thus, technology transfer initia- 
tives were slow to start during the first 4 years of 
the program. Part of the problem no doubt 
stemmed from the DoD's limited prior experience 
with technology transfer programs. Whereas other 
agencies, such as the National Aeronautics and 
Space Administration (NASA) and the Depart- 
ment of Agriculture, had longstanding programs 
of technology transfer, DoD did not; much of its 
effort was instead directed toward preventing 
unwanted disclosures of technological innova- 
tions to protect national security. 

Since 1990, the labs have made considerable 
progress in their technology transfer activities. 
Each of the services has developed a model 
CRADA that they continue to update as they gain 
experience with the technology transfer process, 
and each has developed procedural guides for 
their labs. In addition, Offices of Research and 
Technology Application (ORTAs) have been 
established at most DoD labs-though not at all 
T&E centers-in accordance with the Stevenson- 
Wydler Act.20 The Navy now has ORTAs at 47 
facilities, including NRL, the four Naval Warfare 
Centers (including some of the test facilities), the 
Naval Academy, and the Naval Postgraduate 
School; but only 15 of these ORTAs are full time. 

The Army has 48 ORTAs, located at labs and 
RDT&E facilities but not at T&E centers. The Air 
Force has just seven ORTAs, located at the 
headquarters of each of its superlabs and at three 
of the geographically dispersed labs. Directors of 
the superlabs sign CRADAs for each of the 
facilities under their jurisdiction. This arrange- 
ment has slowed the signing of CRADAs at some 
Air Force labs, but change is underway. The Air 
Force is drafting new procedures that will assign 
an ORTA to each individual facility with more 
than 200 full-time scientists and engineers, in- 
cluding Air Force T&E facilities and logistics 
centex21 

The fruits of these efforts are becoming evi- 
dent. Though still low compared to the size of the 
labs' RDT&E budgets, revenues from patent 
licenses have increased every year since 1987 and 
approached $500,000 in 1992 (figure 6-2). The 
Navy, led by the Naval Research Lab, has earned 
the highest returns from patent licenses of the 
three services, with a cumulative total of over 
$630,000 between 1987 and 1992. License reve- 
nues are by no means a complete or adequate 
indication of success in technology transfer, 
partly because of the lag from the time the license 
is issued to the time companies start reaping 
income from commercialization of the technol- 
ogy-and paying royalties. More importantly, 
many other forms of technology transfer, from 
informal contacts between lab researchers and 
companies to more formal, cost-shared partner- 
ships between the labs and industry, are not 
measured by patent revenues. 

CRADA activity can provide an indicator of 
the level of cooperative R&D between the labs 
and industry. Between 1987 and 1989, DoD labs 
signed only 40 CRADAs. By 1992, however, the 
number of active CRADAs in service labs had 

19 See U.S. Department of Defense, Under Secretary of Defense for Acquisition, "Domestic Technology Transfer Program Regulation," 
DoD 3200.12-R-4, December 1988. 

20 The Stevenson-Wydler Act requires agencies to establish OR= at aU Federal R&D facilities with more than 200 full-time science and 
engineering employees. 

21 OTA staff interview with Dr. C. J. Chatlynne, Domestic Technology Transfer Program h4anager. U.S. Air Force, Jan. 14, 1993. 
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Figure 6-2-Annual Income From Patent Licenses Figure 6-3--Active Cooperative Agreements 
by Service, FY 1987-92 by Service, FY 1987-92 
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SOURCE: Office of Technology Assessment, 1993; based on official 
statistics ofthe U.S. Department of Commerce; Helen Moltz, U.S.Army 
Domestic Technology Transfer Office, personal communication, Feb. 
I, 1993; Lt. Butch Howard, U.S. Navy Office of Legislative Affairs, 
personal communication, Feb. 2, 1993; Dr. C.J. Chatlynne, Program 
Manager, Domestic Technology Transfer, U.S. Air Force, "Summary of 
Air Force Income-Producing Patents," Feb. 9, 1993. 

risen to 349 (figure 6-3). The Army has been the 
most active of the services in promoting CRA- 
DAs, with 2 12 active agreements at the end of FY 
1992.22 The Walter Reed Army Institute of 
Research (a medical lab) and the Electronics & 
Power Sources Directorate (formerly the Elec- 
tronics Technology & Devices Lab and now part 
of the Army Research Laboratory) have been the 
most prolific of Army labs, having signed 41 and 
21 CRADAs respectively between 1987 and 
1992. 

Many of the defense labs' CRADAs are not 
with firms operating in commercial markets, 
however, but with universities or with traditional 
defense contractors who may be more interested 
in military than commercial markets for new 
products. The Army estimates that about 35 
percent of its CRADAs are with commercial 
partners. The Navy, on the other hand, believes 

NOTE: Not all cooperative agreements are included under the provi- 
sions of the Federal Technology Transfer Act of 1986. Army figures 
include 200 CRADAs and 34 other cooperative agreements signed by 
the Corps of Engineers under separate authority. 

SOURCE: Office of Technology Assessment, 1993; based on official 
statistics from the U.S. Department of Commerce; Helen Moltz, U.S. 
Army Domestic Technology Transfer Office, personal communication, 
Feb. 1, 1993; U.S. Navy, Office of Naval Research, "Navy CRDA 
History: CRDAs Approved by ONR," Feb. 22, 1993; U.S. Air Force, 
Domestic Technology Transfer Office, "United States Air Force Coop 
erative R8D Agreements," Feb. 9, 1993. 

that the majority of its CRADAs are with 
commercial partners. Service spokesmen say they 
hope to bring in more commercial companies as 
they gain experience with the technology transfer 
process.23 These companies will then have to 
incorporate new technologies into commercial 
products in order for lab partnerships to benefit 
U.S. industrial competitiveness. 

DoD medical labs have implemented a dispro- 
portionate share of the cooperative agreements. 
Medical labs are the top producers of CRADAs in 
both the Army and the Navy, despite the fact that 
they receive less funding than most other types of 
labs (tables 6-5 and 6-6). The Air Force's 
Armstrong medical lab, though not that service's 
top performer, has signed more CRADAs than 

22 This figure includes 34 cooperative agreements signed by the Corps of Engineers labs under separate authority granted in 1989. 

OTA st& interviews with directors of Army and Navy Domestic Technology Transfer Rognun m a ~ g e r s .  
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Table 6-!+Signed Army Cooperative Research Agreements by Laboratory, 1992 

Estimated value of CRADAsa 
Total (thousands) 

RDT&E budgetb coo~erative 
Laboratory (millions) agreement! Total 1992 

Army Surgeon General ............................ $ 208 
Walter Reed Army Institute of Research ............. 
Medical Research Institute of Infectious Diseases. .... 
institute of Dental Research ....................... 
Medical R&D Command. ......................... 
Medical Research Institute of Chemical Diseases ..... 
Aerornedical Research Lab ........................ 

...... Research lnstitute of Environmental Medicine.. 
Letterman Army Institute of Research ............... 
Biodynamics Research Lab.. ...................... 

Corps of Engineers ............................... $ 196 
Cold Regions Research & Engineering Lab .......... 

............ Construction Engineering Research Lab. 
Engineer Waterways Experimentation Station ........ 
Engineer Topographic Lab ........................ 

Army Research Lab.. ............................. $ 328 
Electronics and Power Sources Directorate .......... 
Sensors, Signatures, Signals, & Information 
Processsing Directorate ........................... 
Materials Directorate ............................. 
Structures Directorate. ........................... 

Research, Development, and Engineerlng Centers .... $1,261 
Aviation Command ............................... 
Communications Electronics Command ............. 
Natick RDEC .................................... 
Tank Automotive RDEC .......................... 
Chemical RDEC ................................. 
Missile RDEC .................................. 
Strategic Defense Command. ..................... 

Other ........................................... N A 
Benet Lab ...................................... 
Uniform Services University of Health Services.. ..... 

Total ........................................ 
NA-not available. 
a Includes government's and partnet's contributions to 235 of the 257 CRADAs signed between 1988 and 1992. 
b Lab RDTSE budgets as of FY 1990. 
CThe "hall-CRADA" indicates a joint CRADA with another lab. 

Includes 34mperative agreements signed under the Corps of Engineers' separate authority: 15 by the Engineers Waterway Experimentation 
Station, 1 1 by theConstruction Engineering Lab, 7 by theCold Regions Research S Engineering Lab, and 1 jointly by the Construction Engineering 
and Cold Regions Labs. 

e These facilities are DoD assets, but for administrative purposes report to the Army Domestic Technology Transfer Program Office. 

SOURCE: Office of Technology Assessment, 1993; based on data from the Army Domestic Technology Transfer Program Office, "Army Accepted 
CRADAdPLAs," Feb. 12,1993. 

labs with twice the funding (table 6-7). With the many medical labs' CRADAs tend to be small- 
notable exception of one CRADA at the Walter $10,000 to $15,000 or less. The total value of 
Reed Army Institute of Research that totals over CRADAs signed by Army medical labs averaged 
$33 million (the estimated contribution of both less than $100,000 in. 1992, compared with almost 
the government and the commercial partner),' $450,000 for other Army labs. Nevertheless, they 
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Table 6-6Signed Navy CRADAs by Laboratory, 1992 

RDT&E Budget Number of 
Laboratory (millions) CRADAs 

.................................... Naval Medical R&D Command. $ 49 23 

Naval Research Lab.. ........................................... 495 13 

Warfare Centers 
Naval Air Warfare Center. ....................................... 686 
Naval Surface Warfare Center .................................... 690 
Naval C2 & Ocean Surveillance Center.. .......................... 345 
Naval Undersea Warfare CenteP ................................. 373 

Universities 
Naval Post-Graduate School ..................................... N A 
U.S. Naval Academy ........................................... N A 

Naval Training Systems Center .................................... 120 
Other .......................................................... N A 

Total ....................................................... 78 

NA = not available. 
a The additional "half-CRADA indicates a joint CRADA with another Navy lab. 
b Includes the Naval Civil Engineering Lab, which had a budget of $34 million in 1992 and has signed 4 CRADAs. 

SOURCE: Offica of Technology Assessment, 1993; based on data supplied by the U.S. Navy, Office of Legislative Uaison, 1992. 

are mostly with commercial industry or universi- 
ties rather than defense compar~ies.~~ Although 
the medical labs conduct some research of solely 
military interest (e.g., effects of chemical weap- 
ons), much of their research is inherently dual- 
use. Moreover, the military is the largest single 
health care provider in the Nation; DoD medical 
research is well-funded and wide-ranging. 

The Army Research Lab and the Navy Re- 
search Lab have also signed large numbers of 
CRADAs relative to the size of their budgets. As 
of 1992, laboratories now under the Army Re- 
search Laboratory had signed 53 CRADAs, and 
the Naval Research Lab had signed 13-more 
than any of the 4 naval warfare centers, all of 
which have larger budgets (tables 6-5 and 6-6). 
ARL's planned contribution to CRADAs signed 

in 1992 will total about $4.5 million, most of 
which comes from the Structures Directorate and 
the Electronics and Power Directorate. ARL's 
partners will contribute an additional $4 million 
in-ki~id.~~ Corporate labs have an advantage over 
the more mission-oriented labs in forming part- 
nerships with commercial industry. Not only do 
the corporate labs work on a broader range of 
technologies, they also tend to focus primarrly on 
basic and applied research, which are more likely 
to have commercial applications than more ad- 
vanced development of weapons systems.26 In 
basic and applied research, many technologies are 
general enough that they are dual-use in nature.27 
Despite the fact technologies in this stage are far 
from marketable products, they are often the most 
suitable for cooperative work. 

24U.S. Army, Domestic Technology Transfer Program Office, "Agency CRADA Infomtio~I." response to U.S. General Accounting 
Office data request, December 7, 1992. 

Includes the estimated value of resources dedicated to the CRAD.4, other than cash contributions. 

26 The seven laboratories now under the Army Research Lab spent 55 percent of their combined $362 million budget on basic and applied 
research inFY 1992. Most of the remainder was spent on weapons analysis and evaluation, including testing at the White Sands Missile Range. 

27 Whereas a basic research p r o m  might investigate methods of growing crystals and an applied research program might explore ways 
of growing single crystal turbine blades for jet engines, subsequent development programs would focus on the growth and demonstration of 
a single-crystal turbine blade for a specific military jet engine. 
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Table 6-7--Signed Air Force CRADAs by Laboratory, 1992 

Laboratory (activity) 
RDT&E budget Number of 

(millions) CRADAs 

Armstrong (Medical and Personnel) ................................ $1 48 9 
Phillips(Space) ................................................. 31 7 10 
Rome (Electronics) .............................................. 111 22 
Wright (Aviation and Weapons) .................................... 572 7 
Air Force Office of Scientific Research .............................. 21 7 3 
Air Force Academy ............................................... N A 5 
Air Force Surgeon General ........................................ N A 3 
Others ........................................................ N A 4 

Total ........................................................ --- 63 
NA - not available. 
a Includes the Civil Engineering Support Agency, Electronic Systems Center, and Lincoln Labs (an FFRDC). 

S0URCE:Office of TechnologyAssessment, 1993, basedon information supplied by the Assistant Secretary of the Air Force, DirectorateforScience 
and Technology. 

In comparison, mission-oriented labs can be 
more limited in their ability to work with in- 
dustry by their greater emphasis on development 
activities. While some support applied research as 
well as advanced development activities, much of 
their work is directed specifically to military 
systems. Some of the centers work on technolo- 
gies that are almost exclusively military- 
missiles, chemical weapons-for which few com- 
mercial applications exist. On the other hand, 
mission-oriented centers that specialize in elec- 
tronics and communications and in biological 
sciences-inherently dual-use technologies- 
have been successful in working with industry. 
The Air Force's Rome electronics lab has signed 
22 CRADAs, more than any other Air Force lab 
despite having the smallest budget. Labs operated 
by the Army's Aviation Command and Commu- 
nications Electronics Command have signed a 
total of 31 CRADAs, and the Natick RDEC has 
signed 9. In 1992, Natick led all Army labs by 
contributing $3.6 million to CRADAs and attract- 
ing $1 1.4 million in in-kind contributions from 
industry. Its CRADAs address topics such as 
biodegradable packaging, irradiation of food, and 
microwave sterilization of packaged food prod- 
ucts. 

Some mission-oriented labs and test centers 
have unique capabilities or facilities unequaled in 
the commercial sector. The former Naval Ocean 
Systems Center (now part of the Naval Com- 
mand, Control, and Ocean Surveillance Center) is 
reputed to have the most advanced capability in 
the country for manufacturing silicon semicon- 
ductor devices on sapphire substrates. The center 
has already signed two CRADAs with companies 
interested in further developing this technology 
for their own applications. The Air Force's 
Arnold Engineering Development Center houses 
some of the most advanced wind tunnels and 
turbine engine test cells in the country.28 The 
Army's Corps of Engineering labs have several 
unusual facilities that attract industry and univer- 
sity researchers. The Cold Regions Research and 
Engineering Lab has 23 active CRADAs for 
researching and testing the performance of ma- 
terials and systems at low temperatures. Under 
one CRADA, the lab will work with the Univer- 
sity of Alaska to test the durability of paving 
materials after repeated freezing and thawing. 
The Engineer Waterways Experiment Station and 
the Construction Engineering Research Lab 
lagged only the Natick RDEC and the Structures 
Directorate of ARL in the estimated value of their 

pp - -- 

28 AS of April 1993, the Air Force had not yet granted Arnold the authority to enter into W A S .  
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contributions to cooperative R&D programs in 
1992. 

Nevertheless, cooperative R&D represents only 
a small fraction of the activities underway in DoD 
labs. Army labs provided less than $15 million in 
in-kind contributions to cooperative agreements 
in 1992, and industry contributions totaled about 
$22 million, mostly in the form of in-kind 
contributions. Unlike the Department of Energy 
labs which received a $50 million appropriation 
specifically for CRADAs in 1992 and $141 
million in 1993 (see ch. 4), DoD labs have not 
received funding designated specifically for CRA- 

DAs. Hence, DoD lab managers have funded only 
those cooperative R&D programs that fit in with 
defense programs that are already underway. 
Defense labs are unlikely to take on strictly 
civilian missions in the foreseeable future, but 
will continue to conduct R&D in some areas with 
dual-use potential. These areas will provide the 
labs with an opportunity to work with commercial 
industry in support of U.S. industrial competitive- 
ness. As the recent growth in CRADA activity 
among the DoD labs suggest, industry is inter- 
ested in, and capable of, working with defense 
labs in these areas. 



Appendix A: 

Institutions 
in Germany 

I f this Nation seriously undertakes a new approach of partnership 
between government and industry for technology development, 
foreign countries might provide possible models. Germany has 
long-established government research and development (R&D) 

institutions whose main purpose is to advance civilian technologies, 
often in tandem with industrial partners. Ninety-five percent of German 
R&D spending is for nondefense purposes. A greater share of German 
gross domestic product (GDP) is devoted to nondefense R&D (2.7 
percent) than is the case in the United States (1.9 percent).' Private 
companies are the principal funders and performers of R&D but 
government institutions also play a prominent role. 

I Public R&D lnsti tutions in Germany 
Public R&D institutions are a major factor in Germany's total public 

and private research establishment. The national R&D budget amounted 
to 76 billion Deutsche marks (DM) in 1990, or about $35.3 billion.2 
Industry paid for 59 percent of this, the federal government 22 percent, 
and state governments 16 percent (figure A-1). Although most of the 
R&D (66 percent) was done in industry labs, government-sponsored 

1 National Science Board, The Competitive Strength of U.S. Industrial Science and 
Technology: Strategic Issues, NSB-92-138 (Washington, DC: National Science Founda- 
tion, 1992), table A-10. 

2 The purchasing power parity (w) exchange rate developed by the Organization for 
Economic Cooperation and Development for 1991 of 2.15 DM per $1 US is used here. 
At the market exchange rate of about 1.5 DM per $1 US, German R&D expenditures 
would equal about $467 billion. Neither exchange rate is ideal, but the PPP rate probably 
better reflects differences between the United States and Germany in laboratory costs and 
is therefore used throughout this section. Most of the material-on R&D institutions in 
Germany is drawn from "Research Institutions in Germany" (October 1992), report to 
OTA by Engelbert Beyer, a visiting scholar, under the auspices of the National Science 
Foundation, from the German Federal Ministry for Research and Technology (Bun- 
desministerium fiir Forschung und Technologic, BMFT). 



160 1 Defense Conversion: Redirecting R&D 

Figure A-1--German R&D Funding by Source, 1990 Contribute to innovation to environmental and 
economic goals; 

a Pursue long-term technological developments 
such as nuclear fusion, space exploration, and 
advanced transportation technologies; 

a Increase the pool of knowledge of mankind, e.g., 
in high energy physics; 

a Expand knowledge about environmental threats 
(e.g., global climate change) as a basis for 
appropriate policies. - 2.9% The BMFT is the main funder for Germany's four 

major publicly funded research institutions, and its 
Total R&D budget: 76 billion DM ($35 billion) priorities are reflected in the research areas they cover. 

SOURCE: German Federal Ministry for Research and Technology. The institutions are: 

research institutions were major performers, nearly as 
prominent as universities (both 15 percent, as shown in 
figure A-2). 

Since the turn of the century, there has been strong 
support in Germany for public research institutions 
that can undertake work beyond the competence of 
universities or not profitable enough for private 
companies to attempt. The reasons put forward at that 
time for public R&D are familiar today: the need for 
interdisciplinary research, the changing boundaries of 
research fields, the need for large basic research 
facilitie~.~ 

Funding for public research institutions comes from 
both the federal and state governments in Germany, 
but the single agency with most responsibility and 
influence is the Federal Ministry for Research and 
Technology (Bundesministerium fiir Forschung und 
Technologie, or BMFT). BMFT is unusual among 
research funding agencies in that its responsibilities 
cover both scientific research and national technology 
policy. BMFT's 1992 budget was 9.4 billion DM ($4.4 
billion), more than half the 17.9 billion DM that the 
German federal government spent for R&D that year. 
(Other principal German government funders of R&D 
are the Defense Ministry, the Economics Ministry, and 
the Ministry of Science and Education.) 

The research policy of the BMFT has these overall 
goals: 

The Grossforschungseinrichtungen (GFEs), or 
large research organizations, working in a variety 
of fields from energy to advanced materials, 
information technology, environment, aeronau- 
tics and space. The GFEs are similar in some 
ways to the U.S. Department of Energy laborato- 
ries, but dissimilar in having no nuclear weapons 
responsibilities. The 16 GFEs were funded at 3.5 
billion DM ($1.6 billion) in 1992 and had 24,000 
employees. 

a The Max Planck Society (Max Planck Ge- 
sellschaft, or MPG), founded in 1911 as the 
Kaiser Wilhem Society to perform basic scientific 
research, mostly in the natural sciences. The MPG 
maintains 62 research institutes with a total 
budget of 1.3 billion DM ($605 million), a 
permanent staff of 8,700, including 2,400 scien- 
tists, plus nearly 3,000 scholarship holders and 
guest scientists (from Germany and elsewhere). 
The Institutes of the Blue List, a miscellaneous 
collection of independent research organizations, 
jointly founded and financed by the federal and 
state governments, and working in such various 
fields as social science, economics, medicine, 
biology, history, and scientific museums. With 
reunification, 24 new East German institutes were 
added to the Blue List; most of these work in 
fields of natural science and environmental sci- 

3 Hans Willy Hohn and Volder Schneider, "Path Dependency and Critical Mass in the Development of Research and Technology: A 
Focused Comparison," Science and Public Policy, vol. 18, no. 2, 1991, pp. 11 1-122, cited in Engelbat Beyer, "Research Institutiom in 
Germany," paper prepared for the Office of Technology Assessment (October 1992). 
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Figure A-2--German R&D Performers, 1990 Figure A-%Total Funding for German GFE's, 1990 
Industry Federal and state 

ational research 

SOURCE: German Federal Ministry for Research and Technology. 

ence and technology. The overall budget of these 
institutes is about 975 million DM ($453 million). 
The Fraunhofer Society (Fraunhofer Gesellschaft, 
or FhG), probably the best-known and most 
admired feature of Germany's public research," 
but also the smallest of the four major research 
institutions. The FhG's mission is to transfer 
research results into practical use by private 
industry, promoting innovation in products and 
production technology as rapidly as possible. The 
W s  total budget is about 975 million DM 
($453 million) and its staff numbers about 6,000, 
including 2,000 scientists and engineers and 
1,200 graduate students. 

Of these four German institutions, the GFEs and the 
Fraunhofer institutes are of most interest to this report, 
since the former have many points in common with the 
U.S. DOE labs, and the latter represent a very different 
approach to cooperative government-industry R&D- 
one with little parallel in the United States. 

SOURCE: German Federal Ministry for Research and Technology. 

the rest comes from specific projects funded by the 
national government or the European Community 
(figure A-3). 

Like the U.S. DOE 17 major laboratories (including 
9 multiprogram national laboratories and 8 large single 
program laboratories), the GEES occupy the most 
prominent position in their nation's R&D estab- 
lishment. They are funded at levels roughly compara- 
ble to the DOE labs in relation to their national 
e~onomy.~ They were first founded in the late 1950s 
mainly to do research in nuclear energy technology and 
high energy physics,, though energy has since declined 
in relative importance. They are strongest in large 
team, long-term research, and a substantial part of their 
budget is devoted to large research facilities (e.g., 
synchrotron colliders) that are open to use by private 
industry. Since the early 1980s, government policy has 
emphasized cooperation with industry as a primary 
task, but they have made little headway; industry 
projects are still a minuscule part of their total budgets. 

There are important differences with the U.S. DOE 
labs too. Besides the fact that GFEs have never had any 

THE GFEs part in designing nuclear weapons, their missions are 
By far the largest of the four government-supported more broadly delineated than the energy and weapons 

R&D institutions is the group of 16 GFEs. Three- related missions of the U.S. DOE labs. Their R&D 
quarters of their funding is "basic financing" (e.g., covers some fields that are mostly the province of other 
institutional support, not tied to individual projects) agencies in the United States, i.e., space and aeronau- 
from the national and state governments, and most of tics, health and biotechnology, oceans and polar 

4 See, for example, Council on Competitiveness, German Technology Policy: Incentive for I ~ ~ ~ a l Z n n o v a t i o n  (Washhgton, DC: 199% 
"UK Science Policy-Parties Discover Technology," Name, Feb. 27, 1992, p. 757. 

5 The German GDP bf 2.6 trillion DM ($1 2 trillion) in 1991 was about one-fifth the size of the $5.7 trillion U.S. economy. The GPEs' 1992 
budget of 3.5 billion DM ($1.4 billion) is about one-fourth the $5.7 billion ($4.7 billion fmm U.S. DOE and about $1 billion h m  other 
government agencies) of the U.S. DOE lab complex. 
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Figure A-4-Research Performed at German GFE's, 1991 
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SOURCE: German Federal Ministry for Research and Technology. 

research (figure A4). Nevertheless, at least three- 
quarters of their combined R&D budgets are devoted 
to energy, environment, information technology, ma- 
terials research, and large facilities-all of which are 
major research areas for the U.S. DOE labs. The two 
largest of the GFEs, the Forschungszentnun Julich, or 
KFA, and the Kernforschungszentrum Karlsruhe, or 
KfK, are most similar to the DOE labs. They are 
multipurpose, with research encompassing nuclear 
energy and fusion, environmental and safety technolo- 
gies, materials research, information technology, 
health and biotechnology, and systems analysis. They 
have budgets of 445 million and 470 million DM 
respectively ($206 and $219 million), and each em- 
ploys over 3,000 people. 

Germany's postwar technology policy is reflected in 
its R&D institutions. In the 1950s and 1960s, the 
government supported technologies-especially nu- 
clear energy and a e r o s p a c d a t  were seen as impor- 
tant in reestablishing Germany as a world power.6 
When the Social Democrats took over from the 
conservative Christian Democrats in the 1970s, they 
added an emphasis on industrial technologies and 
transportation. In the early 1980s, nuclear energy 
programs were drastically cut back, partly because the 
technology had matured, and partly because of grow- 
ing public resistance to nuclear power. In the 1980s the 
two biggest GFEs added major programs in so-called 

key technologies (information technology, materials 
research) and in renewable energy, nuclear safety and 
waste disposal research, and environmental research. 

At the same time, a conservative government now 
returned to power directed the GFEs to focus on 
cooperation with industry. The mandate produced little 
change. From 1983 to 1990, industry projects barely 
edged up from about 2 to 3 percent of GFE funding 
sources (figure A-5). By contrast, the Fraunhofer 
Society's contract research with industry thrived. In 
fact, some of the GFEs' difficulty in expanding their 
contracts with industry was probably due to competi- 
tion from the FhG institutes, which were growing 
rapidly in the 1980s and even managed to gain a near 
monopoly position in some contract research markets. 
In addition, to encourage regional development, state 
governments expanded their investments in Institutes 
of the Blue List and in applied research institutes at 
universities. However, the GFEs did improve relations 
with universities; senior researchers now teach at 
nearby universities and the labs are training young 
scientists. 

With the high costs of reunification in the early 
1990s, budgets for all the publicly supported R&D 
institutions were tightened, except for new spending 
by a unified German Government in East German 
fa~ilities.~ For the years through 1995, new R&D 
guidelines require the GFEs to concentrate on research 

John A. Alic, Lewis U Braoscomb, Harvey Brooks, Ashton B. Carter, and Gerald L. Epstein, BeyondSpinoff: Militaty and Commercial 
Technologies in a Changing World (Boston, MA: Harvard Business School Press, 1992), pp. 228-229. 

7 A review of East German research facilities by the West German Wissenschaftsrat (a science policy advisory body) found a number of 
them well wed to join a united German public RBrD system. Three new single purpose GFEs (for geology, health, and enviromnental 
research) were added in East Germany, as were 24 Institutes of the Blue List, 9 institutes and 12 subsidiaries of the Fraunhofer Society, and 
2 institutes and 29 workLag parties of the Max Planck Society. 
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fields where they have a comparative advantage over Figure A-&Total Funding for German GFE's, 
competing institutions. This means more emphasis on 1983 and 1990 
envLonm&tal and health research, high energy phys- 
ics, and multidisciplinary basic science. On the other 
hand, GFE projects in technology development will 
have to be specially justified in the future. In the East 
German states, Institutes of the Blue List, which are 
more flexible and closer to state economic develop- 
ment policies, will have primary responsibility for 
technology development. 

THE FRAUNHOFER SOCIETY 
Despite its renown, the Fraunhofer Society (FhG) is 

the smallest of Germany's four major publicly funded 
research institutions. It fosters application-oriented 
research, often focused on the needs of regionally 
concentrated industries, and forges links between 
universities, industry associations, and private compa- 
nies. It comprises 47 institutes throughout Germany, 
including 9 new ones in the East German states. In 
recent years, about 30 percent of the FhG budget has 
been basic funding from the national and state 
governments; the actual amount depends on the 
individual institute's success in getting contracts from 
industry and go~ernment.~ Industry contracts provide 
another 30 percent of FhG funds, and government 
projects a bit more than 30 percent. 

The FhG buys equipment and builds up in-house 
research abilities with its basic financing from the 
govcammt, and then seh its expertise in the madcetplam- 
typically to individual firms, but sometimes to consor- 
tia of small and medium-sized enterprises (SMEs). 
About half of the FhG's industry contracts are with 
SMEs. 

The strength of the FhG system is in its responsive- 
ness to industry's needs and its ability to go beyondthe 
research capacities of individual firms. This is due in 
part to FhG's funding scheme, which rewards insti- 
tutes with more government funds the more they 
succeed with industry contracts, but also provides 
generous startup funding for new institutes and a 
continuing solid infusion of funds for general institu- 
tional support-in effect, a subsidy for industrial 
contract work. The clear mission to work with industry 

Federal and state Infrastructure 
Fore~gn funding Pr~vate industry 

n Nat~onal R&O lnstitutlcln Others 

SOURCE: German Federal Ministry for Research and Technology. 

is another source of strength. So is the close linkage 
with universities, which allows the EhG to tap into 
university research and employ large numbers of 
students, who often go on to work in the industries 
served by the FhG. 

The institutes are not universally successful. Ac- 
cording to a report by the Council on Compet- 
itiveness.9 institutes that concentrate on technologies 
with immediate applications in industry are likely to 
flourish while those focusing on longer term, riskier 
research may have trouble generating industry inter- 
est.1° The Council compared two FhG institutes in 
Stuttgart. The thriving Fraunhofer Institute for Manu- 
facturing Engineering and Automation does R&D in 
such fields as flexible manufacturing systems, automa- 
tion of assembly and handling, industrial robotics and 
sensors, and quality engineering; it gets 84 percent of 
its funding from industrial firms, mostly in the auto 
industry. By contrast, the Fraunhofer Institute for 
Surface Phenomena and Bioengineering Technology 
is struggling. Its research includes work in physical 
chemistry and biochemistry, with possible applica- 
tions of surface and membrane technologies in medi- 
cine and microbiology. With its focus on sophisticated 

8 The share of government basic funding is higher in new institutes, such as those in the East German states. 
9 A private U.S. organization made up of leaders from business, labor, and academia. 
lo Council on Competitiveness, German Technology Policy: Incentive for Innovation (Washington, DC: 1992), p. 12. 
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research with a longer term and less certain payoff, this 
institute is far from financial self-sufficiency and only 
about 20 percent of it work is repeat contracts with 
industry. 

Moreover, the present success of the FhG was by no 
means assured in its infant years. Created in the state 
of Bavaria in 1949, the FhG floundered for several 
years, losing its backing from Bavaria and lacking 
federal support. It barely survived on meager subsidies 
from another state (Baden-Wurttemberg) and was not 
able to attract industrial clients. Rescue came at the end 
of the 1950s, in the form of funding from the Ministry 
of Defense for four university-connected institutes." 
By the 1960s, about half the FhG's budget came from 
military funds. With this backing, the FhG was able to 
branch out a bit, subsidizing some civilian research 
projects of its own with cross-subsidies from the 
military and laying the groundwork for attracting 
industry contracts. Even so, the FhG's total funding 
remained below 100 million DM into the early 1970s. 

Then, under the social democratic government and 
policies of the 1970s, the BMFT gave industry- 
oriented applied research much stronger emphasis, and 
chose the FW3-virtually the only German institution 
with relevant experienceas the organization to build 
for the purpose. This helped the FhG take off. Growth 
rates shot up exponentially, with annual funding 
reaching 800 million DM ($372 million) by the early 
1990s. Today, 7 of the 47 FhG institutes still perform 
military research, but the rest are firmly established in 
work with civilian industries. 

In the United States, there is little to compare with 
Germany's Fraunhofer Society. Some States have 
supported regional centers that link local industries 

and universities to promote the commercialization of 
new technologies; Pennsylvania's Ben Franklin Part- 
nership and Oregon's Key Industries Initiative are 
examples. Federal support of regional centers working 
with local industries on application-oriented R&D and 
technology demonstration has scarcely existed,12 but a 
new program of Regional Technology Alliances (RTAs) 
may develop into that kind of system. 

Authorized in fiscal year 1992, the RTAs received 
their first funding in fiscal year 1993, at the very 
substantial level of $97 million. This new program was 
part of a $1-billion defense conversion package to 
encourage technology development and diffusion in 
both defense and civilian sectors. Funding for RTAs 
comes from the U.S. Department of Defense (DoD), 
with the Federal s h a  limited to not more than half the 
total cost of any center, and to last no longer than 6 
years.13 The law states the main purpose of the 
program as helping U.S. firms apply critical dual-use 
technologies to enhance national security; it is also 
meant to foster the emergence of new firms that are 
capable of applying dual-use technologies. 

With its strong emphasis on national security and its 
home in the Department of Defense, the RTAs might 
be constrained from developing the frankly commer- 
cial character of most of the FhG institutes.14 The 
Fraunhofer Society also had its beginnings in military 
R&D, but it has long since outgrown that identity. It 
should also be noted that, although the RTA program 
is starting off with much higher funding than the FhG 
had in its earlier years, that support is limited to 6 
years. Unlike the FhG institutes, the RTA centers will 
have no continued public funding to maintain their 
institutional base. 

This account of the FhG's early history is drawn mainly from Hans-Willy Hohn and Volker Schneider, "Path-Dependency and Critical 
Mass in the Development of Research and Technology: A Focused 'Comparison," Science and Public Policy, vol. 18, No. 2, April 1991, pp. 
111-122. 

l2 An exception is the National Apparel Technology Center in Raleigh, North C a r o h  which demonstrates a wide range of modern 
apparel-making equipment to its member companies and fannngcs s t d n m  with the apparel engineering faculty of nearby North Carolina Statc 
University. The center is an outgrowth of the TC2 (Textile/Clothing Technology Corporation) project, an unusual govemmentlindustry R&D 
partnership founded in 1979 to develop automated sewing equipment. 

l3 The RI;Qs were originally named critical technology application centers, in the 1992 act; they wereremimedregional technology alliances 
in the 1993 act, and the limit for Federal funding of the centers was raised from 30 percent to 50 percent. Department of Defense Authorization 
Act for Fiscal Years 1992 and 1993, section 2524, and Department of Defense Authorization Act for fiscal Year 1993, section 2513. 

l4 The Advanced Research Projects Agency, the DoD agency charged with supervising the RTAs, was working closely with other U.S. 
Government agencies to establish the system in early 1993. 
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Introduction 
to Part Two 

I n retrospect, the fight against communism in the Cold War 
provided a widely agreed, largely nonpartisan national 
purpose, and a coherence to our foreign policy. The defense 
effort of the Cold War years also had important economic 

and social benefits, It advanced technology, admittedly largely 
military, but with some important civilian spillover; created a 
large number of high-quality jobs in the research establishment 
and the defense industry; and provided education, training, and 
equal opportunities for advancement in the military. Now that the 
defense imperative has lessened, the question arises of how to 
reestablish our sense of national purpose, and to redirect 
resources from military goals into building a strong civilian 
economy, including improved competitiveness and the creation 
of high-level, productive jobs. 

A broad range of nondefense needs is vying for national 
attention: health, education, jobs, infrastructure, the environ- 
ment, and assistance to the new democracies of the former Soviet 
empire. The list swells and every cause has merits and vocal 
support. Setting priorities among them is a matter of public 
discussion and political decision at the highest levels. There is 
little difficulty in naming good initiatives; the task is to choose 
among them, and this is the job of the President, Congress, and 
ultimately American citizens. 

Most of the candidates do have certain elements in common. 
They usually involve technology in some important way, and 
many of them also include the idea of sustainable uses of that 
technology. Historically, the use of technology to transform 
natural resources into products or the provision of services was 
viewed as limited only by the efficacy of the technology. 
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Conservation of the resources transformed was 
not much in question, nor were the side effects of 
the technology-products or results other than the 
ones directly sought. This picture is, of course, 
incomplete. Resources become depleted, and 
although in many cases good substitutes may be 
found (usually thanks to technology), in others 
the economic or political cost of substitution is 
high; foreign oil to replace the depleted U.S. 
resource is a case in point. Moreover, indirect 
effects associated with new technologies have 
often damaged the environment and diminished 
the quality of life. Consequently, there is widen- 
ing agreement that economic growth and the 
technologies that support it must be sustainable, 
taking into account resource conservation and 
protection of the environment. 

Energy production and use are central issues 
for sustainable growth, and the United States is a 
central player. This country, with 5 percent of 
world population, is the world's single largest, 
consumer of commercial energy, accounting for 
one-quarter of the total; per capita, our energy 
consumption is more than twice as high as 
Europe's and 25 times higher than Africa's. Our 
oil consumption per capita is the highest in the 
world, and two-thirds of this oil is used in the 
transportation sector. Social and technological 
changes that reduce the demand for oil in 
transport can cut pollution, lessen the political 
tension generated by the oil trade and, by 
diversifying the range of energy sources on which 
a large sector of the economy draws, contribute 
significantly to a more sustainable energy regime. 
As the largest single contributor to global envi- 
ronmental problems related to energy-global 
warming in particular-the United States can 
have a disproportionately large effect in improv- 
ing matters. Moreover, our relatively high stand- 

ard of living and technological strength offer an 
opportunity for leadership. We have the financial 
and human resources to develop clean energy 
technologies. 

The range of activities possible for a clean 
energy initiative is broad. Electricity generation 
and transmission and the use of energy in industry 
and buildings are all important aspects of a full 
discussion of efficient, sustainable energy use. 
Transportation is worth particular attention. It is 
a principal source of the greenhouse gases that 
cause global warming (globally, 22 percent of 
carbon dioxide emissions ffom fossil fuels is 
traceable to transport) as well as taking two- thirds 
of U.S. oil consumption. For this report, we have 
chosen to examine two transportation initiatives 
that have the potential to conserve energy, reduce 
pollution, and lessen the Nation's dependence on 
foreign oil. These examples are illustrative; many 
others might have been selected. 

The analysis here does not consider transporta- 
tion policy per se but concentrates instead on how 
certain options might generate some of the 
economic and technological benefits formerly 
provided by defense. Other OTA studies have 
analyzed many of the issues involved in develop- 
ing and maintaining a first-class transportation 
system, including adequate capacity; connections 
between highway, air, rail, and water transport; 
energy efficiency; environmental quality; and 
reduced dependence on foreign sources of oil.' 
This report draws on those studies but its focus is 
on how certain transportation systems that are 
appealing on other grounds might promote ad- 
vanced technologies, foster the growth of knowledge- 
intensive, wealth-creating industries, create pro- 
ductive jobs, and contribute to America's com- 
petitiveness. It also considers the possible overlap 
of these systems with technologies and skills 

1 See U.S. Congress, Office of Technology Assessment, US. Passenger Rail Technologies, OTA-STI-222 (Sprh@ield, VA: National 
Technical Information Service, 1983); Replacing Gasoline: Alternative Fuels for Light-Duty Vehicles OTA-E-364 (W~shit@oII, DC: U.S. 
Government Printing Office, September 1990); Moving Ahead: 1991 Surface Transponarion Legislation, OTA-SET-4% (Wa~hk~gton, DC: 
U.S. Govenunent Printing Office, June 1991); New Ways: Tiltrotor Aircraft and Magnetically Levitated Vehicles, OTA-SET-507 (Washington, 
DC: U.S. Government Printing Office, October 1991). 



available in sectors of the economy hardest hit by 
the end of the Cold War. 

The next two chapters examine two sets of 
options: personal transportation, primarily cleaner 
cars; and public transportation systems, including 
high-speed intercity ground transportation sys- 
tems and intracity mass transit. Both can be 
considered in the light of the conversion and 
redirection of resources once expended for strate- 
gic military reasons. Mass transit vehicles were 
prominent among conversion attempts by defense 
companies in the post-Vietnam drop in military 
orders: and high-speed intercity systems cur- 
rently have a good deal of political and popular 
support as conversion initiatives. Development of 
less polluting cars and smart vehicles and high- 
ways could draw on a number of technologies 
developed for military purposes. 

Rail systems-both urban mass transit and 
high-speed intercity systems--employ technolo- 
gies that already work or, in the case of magnetic 
levitation, seem close to working. However, 
while they may fit the bill for many transportation 
policy objectives, their potential to support a 
large, competitive industry that creates many 
good jobs or uses many high-tech devices-some 
adapted from the military-appears moderate at 
best. The challenges to those entering the busi- 
ness are less in technology than in the chancy 
economics of a business in which the market is 
limited, and where orders can fluctuate widely 
from one year to the next. Even magnetically 
levitated trains, long the favorite technology of 
the future for engineering optimists, are not held 
back by technological problems that the ingenuity 
of the aerospace and defense industries could 
solve so much as by the tremendous expense of 
the systems, the difficulty of acquiring rights of 
way, and the tough competition of air and auto 
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travel. In any case, rail system industries in other 
countries, most of them generously subsidized by 
their governments, are far ahead of America's in 
experience and the capture of markets. Even if 
U.S. industries were to challenge them success- 
fully, the markets and manufacturing employ- 
ment are of moderate size. Japan is a premier 
producer, consumer, and exporter of passenger 
train cars, but Ihe rolling stock industry there 
(finished cars-freight and passenger-and parts) 
employs only 14,000 people. 

Nonpolluting personid vehicles, on the other 
hand, might become a very big market. Ameri- 
cans have historically chosen the automobile as 
their means of transport and so much in the 
country favors its use that it is probably unrealis- 
tic to imagine a large-scale shift away from some 
form of individual personal vehicle. The automo- 
bile sustains a large slice of the Nation's eco- 
nomic activity-the Department of Labor identi- 
fied 776,000 jobs in 1992 in the manufacture of 
motor vehicles and eq~ipment.~ The U.S. auto 
industry is thirsty for technological innovation 
that can enable it to produce cars to increasingly 
demanding environmental and performance stand- 
ards. The opportunities for technology transfer 
and conversion from Federal labs and military 
contractors to supply this demand are consider- 
able. Key areas in the development of new cars 
overlap with the expertise of the military indus- 
trial research community. They include the han- 
dling and use of new fuels such as hydrogen; the 
application of advanced materials such as ceram- 
ics, plastics, alloys, carbon fiber, and composites; 
the use of computers to model manufacturing 
processes and performance and so improve de- 
sign; the development of fuel cells, batteries, and 
ultracapacitors; and the use of electronic controls 

See U.S. Congress, Office of Technology Assessment, After the Cold War: Living with Lower Defense Spending, OTA-ITE-524 
(WasMngton, DC: U.S. Government Printing Office, February 1992), pp. 207-209 for an account of some of the attempts made by defense 
contractors in the 1970s to move into transport. 

Annual average for 1991, U.S. Department of Labor, Bureau of Labor Statistics, Table 12, "Employment of Workers onnonfannpayrolls 
by industry, monthly data seasonally adjusted," Monthly Labor Review, vol. 115, No. 6, June 1992, p. 83. 
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and  sensor^.^ The demands of space flight, 
stealth, undersea operation, strategic defense, and 
other military and aerospace programs have 
pushed forward work on these technologies. 

In the following chapter we consider princi- 
pally battery powered electric vehicles (EVs) and 
electric hybrids that use fuel cells. These are 
personal vehicle technologies that promise very 
large reductions in emissions and that offer a 
bridge to a future of reduced fossil fuel use. They 
pose technical problems that are far from solved, 
but if solutions are found they will include 
innovative technologies that could have wide 
application. At the same time, alternative fuels for 
internal combustion engine vehicles (ICEVs), 
including methanol, ethanol, natural gas, and 
reformulated gasoline, also offer considerable 
benefits in lowered pollution. They have the 
advantage of easy introduction into the familiar 
ICEV, and they require much less in the way of 
new infrastructure than EVs. These factors, com- 
bined with the technological uncertainties of EVs, 
could give alternative fuel ICEVs a considerable 
edge over EVs in the near or medium term. 
However, if EVs succeed technologically, and if 
the electricity they require is generated by renew- 
able sources, they could prove to have decisive 
advantages. 

At the moment battery EVs are more advanced 
than fuel cell vehicles, and will probably meet 
most of the early demand for ultraclean vehicles 
in places with strict air quality standards, in 
particular California. In the longer term, however, 
the fuel cell vehicle could be the more rewarding 
technology, better able to serve a broader market 
that extends beyond specialized niches. Fuel cells 
seem more easily able to provide the range and 
quick refueling that battery EVs still struggle to 
achieve. Both battery EVs and fuel cell vehicles 
using hydrogen are themselves without ernis- 
sions, and don't contribute to local pollution 
where they are driven. However, the generation of 

electricity for battery EVs or the production of 
hydrogen for fuel cell vehicles may be polluting; 
depending on the source, there could be an 
increase in emissions of sulphur oxides at power- 
plants and continuing emissions of carbon diox- 
ide. With a renewable or less polluting energy 
source, emissions of greenhouse gases could be 
eliminated or reduced, as could pollution at the 
point of electricity generation. 

Federal laboratories have some useful experi- 
ence with fuel cells and batteries. Industries in 
other countries do not so far have a clear lead over 
the United States. New law authorizes more 
support of EV R&D than it has had in the recent 
past, and environmental regulation may create a 
market for these vehicles. However, the Japanese 
Government's Ministry of International Trade 
and Industry (MITI) has what looks to be a more 
integrated plan of support for the development of 
EV technologies and markets than we do, and car 
companies in Japan and Europe are vigorously 
developing prototypes and even marketing early 
models. And it remains a question whether EVs, 
even with government support, can overcome 
their technical problems enough to compete with 
the ever-improving ICEV. 

A different approach to applying new technol- 
ogy to personal vehicles is through the develop- 
ment of intelligent vehicle/highway systems (IVHS). 
The potential size of the markets, in the United 
States and abroad, means that the commercial 
opportunities are promising, perhaps highly so. 
Many of the systems incorporate technology with 
which defense firms have experience; not only 
defense contractors and their suppliers but also 
the national laboratories could probably play a 
considerable part. To achieve the greatest long- 
term benefits for the Nation from IVHS will 
require coordination between different levels of 
government, research institutions, and the private 
sector. A successful IVHS effort might contribute 
public benefits by reducing the time wasted in 

GM Advanced Engineering Staff, memo to Deputy Assistant Secretary, U.S. Department of Energy Defense Programs, on "Cooperative 
R8tD Programs Between the Domestic Automobile Industry and the DOE Defense Program Laboratories," Mar. 27,1992. 



congestion and through the creation of a variety 
of skilled jobs, in the design, production, installa- 
tion, and management of advanced integrated 
systems. In the near term, domestic and foreign 
consumer electronics firms are likely to continue 
to develop and sell systems that can be independ- 
ently installed in cars. 

Energy-conserving transportation as a new 
national initiative is one part of a larger shift in 
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national technology goals toward achieving greater 
energy efficiency and self-sufficiency, this being 
fundamental to any program of achieving long- 
term sustainability in the economic and environ- 
mental life of the Nation. The chapters on 
transport technologies that follow identify some 
specific tasks that lie within the broader context 
sketched above. 
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ELECTRIC VEHICLES 

lectric vehicles (EVs), powered by batteries or fuel cells, 
require much new vehicle technology and infrastructure. 
The competitive potential is great-the whole world is 
interested in cleaner personal vehicles-but uncertain, 

both because of the technical problems that still bedevil EVs and 
because of the difficulties in creating the new infrastructure. 
Nonetheless, the benefits in technology spillovers and the 
creation of high-value-added, knowledge intensive jobs could be 
very substantial, with opportunities for defense and aerospace 
firms to fill new niches for component suppliers. 

Battery electric vehicles emit virtually no air pollutants, and 
because they draw on electricity that can be produced by avariety 
of generation technologies, they offer the prospect of consider- 
ably reducing dependence on foreign oil. If renewable or nuclear 
energy were to provide the electricity, EVs could significantly 
reduce the greenhouse impact of transport. Over their entire fuel 
cycle, EVs use energy more efficiently than internal combustion 
engine vehicles (ICEVs). Although the initial generation of the 
electricity at the power station and its distribution through the 
grid require more energy than petroleum refining does, the EV's 
powertrain is more efficient than the ICEV's. Its motor does not 
run when the vehicle is standing still, offering further savings, 
and EVs can use "regenerative braking" to recapture some of the 
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energy that is normally wasted as heat and noise 
when the brakes are applied.' 

Fuel cell vehicles also emit little if any 
pollution. Their main exhaust product is water 
but, as with battery EVs, their overall environ- 
mental impact depends on what happens beyond 
the vehicle. Hydrogen can be produced by elec- 
trolyzing water, an energy intensive process that 
raises the same issues as other uses of electricity, 
or by reforming a hydrocarbon, the process used 
for most of the world's hydrogen today. Reform- 
ing releases carbon dioxide. However, if the 
hydrocarbon used is methanol derived from 
biomass or organic waste, the net contribution to 
the greenhouse effect is very low, just as it would 
be for battery EVs charged with electricity from 
renewable sources. At present, however, most 
hydrogen is derived from fossil fuels. 

EVs also pose new environmental challenges 
in their manufacture and disposal. Some kinds of 
batteries, in particular, incorporate exotic materi- 
als, some of them poisonous, caustic, or otherwise 
dangerous. Extracting and processing these, han- 
dling them during manufacture, containing them 
during use and in case of accidents, and finally 
disposing of them all require careful attention to 
ensure human and environmental safety.2 In some 
cases there is scope for recycling-lead acid 
batteries, for example, are already recycled to a 
limited extent, reducing the quantity of harmful 
lead introduced to the environment. 

Both battery and fuel cell EVs (FCEVs) face 
competition from other kinds of less polluting 
vehicles, many of which are better developed and 

improving all the time. Alternative fuels include 
methanol and ethanol, straight or blended with 
gasoline, hydrogen, and natural gas. Gasoline is 
itself being continuously improved, as are engine 
technologies; the widespread use of reformulated 
gasoline might bring sigmficant reductions in air 
pollution from autos. All of these fuels would 
require much less new infrastructure than EVs; 
reformulated gasoline in particular could be 
smoothly introduced into wide use in the existing 
fleet. These advantages, combined with the tech- 
nological gaps in the development of EVs, cast a 
good deal of uncertainty over the future of EVs. 
Moreover, recent increased attention to EV re- 
search and development today is mostly a result 
of legislative pressure. The technology is still so 
immature that continued public pressure of this 
sort is probably needed to drive development 
further. Nevertheless, if they succeed, EVs could 
offer a combination of reduced pollution and 
decreased dependence on foreign oil that would 
be hard to match. 

Finally, EVs offer considerable scope for using 
talents and technologies formerly devoted to 
military purposes. Westinghouse Electric's elec- 
tronic systems group, for example, is putting its 
experience of building electric propulsion sys- 
tems for military underwater devices to use, in 
collaboration with Chrysler, to design a power- 
train for improved EV perf~rmance.~ Hughes 
Aircraft has developed a battery charging system 
and was to have provided much of the expertise 
and labor in developing a GM EV based on the 
Impact prototype, until the plan was scaled back 

Regenerative braking takes advantage of the fact that a motor and a genaator tw essentially the same *--a means of transforming 
energy from one fonn to another. In a motor, one puts electric current in and gets motion o u ~  in a generator, one provides the motion and gets 
current out. The physical principles at work and the wnshuction are fundamentally the same in both, so that by turning an electric motor one 
can use it as a genexator, which is what happens in a regenerative braking system. In normal driving the motor turns the wheels, but when the 
brakes are applied the rotationof the wheels drives the car's motor around, causing a current to flow back through the batteries, which chemically 
store the energy it carries. As the current flows and energy is stored, so the energy of rotation falls, and the wheels slow down. The wheels in 
effect do work by pushing against the electroma@etically produced forces on the motor. Ib achieve effective regenerative braking requires 
careful wiring and electronic management in practice, but the basic principle is straightfornard. 

2 See U.S. Congress, Office of Technology Assessment, Green Products by Design: Choices for a Cleaner Environment, OTA-E-541 
(Washington, DC: U.S. Government Printing Office, October 1992) for a study of environmental issues in design and manufacturing. 

Ted Leicester, Westinghouse Electric, electronic systems group, personal communication, Aug. 27,1992. 
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at the end of 1992. Moreover, the Department of 
Energy's (DOE) national labs have ongoing 
research programs in several technologies rele- 
vant to EVs, notably batteries and fuel cells. 
Sandia, Argonne, and Idaho National Engineer- 
ing Laboratory (INEL) are among the labs that 
have cooperative research and development (R&D) 
agreements (CRADAs) with the U.S. Advanced 
Battery Consortium (USABC). Ultracapacitors, 
energy storage devices that can deliver tremen- 
dous power and that might supplement an EV fuel 
cell, are a result of strategic defense initiative 
(SDI) research at Lawrence Livermore to develop 
power sources for laser beams originally meant 
for space defense. 

I History 
The history of battery EVs as a form of 

highway transport is as long as that of ICEVS.~ 
From the 1880s through the early part of the 20th 
century, the two forms of vehicle competed 
intensely. In 1899, the world speed record was 
claimed by an EV after a hard fought contest 
between the French count Chasseloup de Laubat 
and Camille Jenatzy, his Belgian rival, who 
triumphed in his torpedo-shaped electric car, Le 
Jamais Contente, traveling at 104 kmh (65 mph) 
and demonstrating in the process that human 
lungs did not burst at speeds greater than 100 
kmh, as some had feared. The turning point for 
ICEVs came with the 1911 invention of the 
electric self-starting motor, which did away with 
the need for heavy cranking by hand. With their 
advantage in convenience gone, EVs rapidly lost 
popularity as people increasingly began to enjoy 
the greater freedom of ICEVs' longer range. 
Engineering attention fixed on the ICEV, so that 
progress on the EV was slight, and the technology 
more or less languished for 60 years. EVs, 
continued to be used in specialized applications 
where their low emissions, low running costs, or 
silence were of particular value, such as for early 

morning milk deliveries in the United Kingdom, 
but the mainstream swung away from them. 

Oil crises and increased environmental con- 
sciousness began to prod a few auto designers to 
reconsider EVs--there were particular bursts of 
interest with the passage of the National Environ- 
mental Protection Act in 1967 and the 1973 oil 
embargo by the Organization of Petroleum Ex- 
porting Countries (OPEC)-and there has been a 
slow increase in the amount of R&D over the last 
20 years, accelerating since the late 1980s. This 
has led to some important breakthroughs-the 
development of practical AC convertors allowed 
the use of lighter motors, for example-but 
overall progress has been incremental. The basic 
problem of EVs remains energy storage, just as it 
was when Edison developed the nickel iron 
battery for EV use. Electric vehicles have long 
been "the car of the future" in some circles-a 
future continually predicted to lie 10 years 
ahead-but without breakthroughsihis future has 
come no closer. Whether the current interest, 
prompted this time by recent Californian clean air 
regulations' stip~llations for sales of at least 
20,000 "zero emission vehicles" in 1998, can 
succeed where eaxlier efforts have not remains to 
be seen. But the attempt is bringing together a 
greater number of researchers and established 
auto manufacturers than ever before. 

I Technology 
An EV uses a motor &wing on electric energy 

to propel itself along the road. The energy is 
usually stored by chemical means, either in 
batteries, or as fuel from which the energy is 
chemically released in a fuel cell, or a combina- 
tion of the two. Two physical characteristics are 
very important in considering how effectively the 
energy is stored. One is the energy density, or the 
amount of energy a given weight or volume of the 
system will store, which dictates how much work 
a system of a given size can do. The other is the 

- - 

4 Information taken from SX. Shacket, The Complete Book of Elecm'c Vehicles (Chicago, JL h m u s  Books, 1979). 
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power density, which indicates how fast the 
stored energy can be released. In terms relevant to 
a vehicle, energy density broadly dictates range, 
and power density the top speed and acceleration. 

BATTERIES 
Batteries contain chemicals that react to pro- 

duce an electric current. The reaction is reversi- 
ble, so that the battery can be recharged, enabling 
it to produce more current, by connecting it to an 
external electricity supply. The properties of the 
battery depend on its combination of materials, 
for which there are many different possibilities, 
and its design. Battery research explores these 
possibilities and pursues the most promising. 

The energy and power densities of all battery 
systems available even in prototype form today 
are several orders of magnitude lower than those 
of gasoline. This means that a given amount of 
gasoline has enough energy in it to propel a car 
much further than the same weight or volume of 
batteries. The greater efficiency of electric motors 
than internal combustion engines compensates 
for this somewhat, but even so a much greater 
fraction of the total weight and space of a car is 
likely to be taken up by batteries than by a 
gasoline tank, so that in turn a much greater 
fraction of the energy stored in a battery system 
will go towards simply moving that system 
around. In plain terms, this makes it hard to design 
an electric car with the speed and acceleration of 
an ICEV, and also that the distance it can travel 
before the stored energy is exhausted is likely to 
be short. This range limitation is serious because, 
unlike the refueling procedure for gasoline, re- 
charging batteries usually takes a long time, 
typically several hours rather than a few minutes. 
The length of journey for which an EV could 
sensibly be used is therefore limited to the 

distance it can travel on a single charge. For 
current designs this is usually less than 100 miles. 

Batteries are expensive. Mass production may 
bring down the price, but many of the more 
advanced batteries under development incorpo- 
rate rare and expensive materials, as well as 
demanding sophisticated engineering techniques 
in their construction. Lead acid batteries for the 
experimental EV that GM will produce in 1993 
are likely to cost at least $2,000 and last for 
15,000 miles, probably less than 2 years.5 This 
would mean spending over $12,000 on batteries 
over a 100,000 mile vehicle life. The nickel iron 
battery packs for the Chrysler electric minivan, 
the TEVan, cost over $6,000 but are hoped to last 
up to 75,000 miles.6 The nickel metal hydride 
battery under development by Ovonic Battery, a 
subsidiary of Energy Conversion Devices of 
Troy, Michigan, is projected to cost $5,000, with 
a life of over 100,000 miles.7 Sodium sulphur 
batteries being installed in six Ford Escort wn- 
versions for the Postal Service cost $40,000.~ For 
these batteries, which are effectively handmade, 
the expense is the manufacture; the materials 
themselves are not expensive-sulphur costs less 
than 10 cents a kilogram. 

Most batteries today would not last as long as 
the rest of an EV; the number of times they can be 
put through a cycle of discharging and recharging, 
the "cycle life," is only a few hundred. When this 
is reckoned into the running costs of the vehicle, 
the small cost-per-mile advantage that the elec- 
tricity consumed by a battery EV offers over the 
gasoline used by an ICEV is likely to be more than 
canceled out. The initial price of the complete EV 
is also likely to exceed that of its ICEV equivalent 
because of the fact that one has to buy an entire 
battery system at once when purchasing the car. 
The Japanese EV program, sponsored by the 

5 William J. Cook, "Motoring Into the Future," US. News and World Report, Feb. 4, 1991, p. 62; and Geny Kobe, "EV B e r y  
Breakthrough," Automotive Indusm'es, September 1992, p. 63. 

Chrysler Corporation, "Electric Vehicles," section in Chlysler Technology Positions and Programs, no date, received May 1992. 

7 Kobe, op. cit, footnote 5. 

8 David Phillips, fleet management, United States Postal Service, personal wmmunication, Apr. 15,1992. 
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Ministry of International Trade and Industry 
(MITI) aims to produce EVs costing not more 
than 1.2 times as much as an equivalent ICEV 
(see below), while Fiat's Panda adaptation, the 
Elettra, with a range of about 50 miles, sells for 
the equivalent of $22,300,2.6 times the cost of the 
gasoline model.9 

Given these obstacles, the main focus of EV 
research is now on batteries. Motors and control 
systems have improved tremendously over the 
last decade with the development of magnet 
technology and compact electronics, so that the 
energy efficiency of many EV systems apart from 
the battery is well over 90 percent. The goal is to 
develop a battery that is cheap to manufacture, 
high in power and energy, reliable, safe, and 
quickly rechargeable, and that can be easily and 
safely recycled or disposed of. No battery yet 
exists that meets all these criteria. 

FUEL CELLS 
Like a battery, a fuel cell produces electricity 

through an electrochemical reaction between two 
electrodes mediated by an electrolyte. But unlike 
a battery, the electrodes are not fixed in the cell, 
but must be continually added as fuel, while the 
product of their reaction is removed. The cherni- 
cals used as electrodes are hydrogen, usually 
stored in some form on board the vehicle, and 
oxygen, from the air. Fuel cells' main exhaust 
product is therefore water. 

Fuel cells have two particular advantages over 
batteries. First they do not need to be electrically 
recharged to restore the electrodes, but instead 
can be quickly replenished by refueling. Second, 
because of the great efficiency of the reaction, 
they allow a much greater range before they need 
refueling. This overcomes one of the major 
performance drawbacks of the battery-powered 
EV. 

The overall environmental impact of a fuel cell 
vehicle will depend on the means of production 
and transportation of the hydrogen it uses. Just as 
battery EVs may be especially environmentally 
benign if the batteries can be recharged using 
renewable energy, FCEVs could have very low 
overall emissions if biomass or organic waste 
were used to produce methanol for reforming into 
hydrogen. Reforming does produce carbon diox- 
ide, but in this case the global carbon budget 
would not be affected. However, most hydrogen 
today is derived from fossil fuel hydrocarbons, in 
a process that is less energy efficient than refining 
gasoline from crude oil. The fuel cell is so much 
cleaner and more efficient than the ICE that even 
under this regime the overall impact of a fuel cell 
vehicle is less than that of a conventional ICEV; 
however, the effects are not insignificant. A 
long-term possibility is to couple solar energy to 
hydrogen production through photovoltaic cells 
connected to electrolysis units, using electricity 
to split water. This would be a very clean method 
of producing hydrogen, but it is very expensive 
and likely to remain so for a long tirne.1° 

Despite their energy capacity, fuel cell systems 
do not usually provide any better acceleration on 
their own than batteries. Broadly, the power 
capacity of a fuel cell depends on its size, while 
the energy it can provide does not." Most 
designers of FCEVs therefore favor combining a 
fuel cell with some kind of storage device that can 
handle demands for a surge of power when 
accelerating or climbing a hill, say, allowing the 
fuel cell to be scaled to the average power demand 
rather than the peak-which would result in a 
much heavier system. Such a hybrid vehicle 
would incorporate a fuel cell for stamina and then 
for peak power perhaps a small battery, or an 
ultracapacitor, or even an advanced flywheel, 
sometimes called a "mechanical battery" (see 

9 William R. Diem, "Cost Is Biggest Question, Most Elusive Answet," Automotive News, Oct. 12, 1992, p. 34. 

lo Mark DeLuchi, Hydrogen Fuel Cell Vehicles, research report UCD-ITS-RR-92-14 (Davis, CA. Institute of Transportation Studies, 
University of California, Sept 1, 1992). 

11 Conversely, a battery's power is fairly constant, but its energy capacity scales with size. 
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Box 7-A-Peak Power Devices 

Flywheeb-"Electromechanicel Batteries" 

A small contingent in the battery research field maintain that, rather than juggling chemicals, the secret to 
storing energy successfully lies in using flywheels. The principle is to use a rapidly spinning rotor to store energy, 
which is then tapped electromagnetically, as in a generator driven by external force. The principle of storing energy 
in a rotating wheel is an dd one--potters use it, and many combustion motors employ a flywheel to smooth out 
fluctuations in their output-tn~t new technology allows rotation speeds far greater than conventional steel-rimmed 
wheels. Modern flywheels are small and light but strong, and have high energy densities because they spin so 
fast. 

Richard F. Post of Lawrence Livermore National Laboratory has developed designs based on light, strong 
composite material for the rotor, which would be suspended in a vacuum chamber on magnetic bearings, 
minimizing friction.' This lightweight wheel can spin at tremendous speed (up to 2,000 revolutions a second), 
storing large amounts of energy. Once spinning, the flywheel system can be left for several months without running 
down (provided the vacuum is good), until power is needed. Sealed electromechanical systems, of which the 
flywheel battery is an example, often have very bng lifetimes, and the minimal friction of this one certainly suggests 
that this would be so here. A flywheel battery, unlike an electrochemicai battery, would be likely to outlast the rest 
of the car it was put into, virtually eliminating the cost of replacements. 

The energy density predicted for a flywheel system is comparable with batteries under development today, 
but its most impressive aspect would be power density--far better than the best electrochemical batteries, and 
even superior to internal combustion engines. This means that a flywheel battery could deliver a tremendous jolt 
of energy for sudden acceleration. For this reason, some vehide designers see the flywheel as a natural adjunct 
to the fuel cell, which has better energy density than power density. The flywheel could allow regenerative braking, 
too. 

A well-known danger of flywheels as they spin faster is that of sudden failure, when the stresseson the wheel 
become such that it flies apart explosively. In steel wheels this sends let ha1 shards of metal flying in all directions 
at high speed, but the composites used in the proposed wheels shred themselves into a mass of hot, dense fluff, 
which can be effectively contained by a strong composite box surrounding the vacuum chamber. 

The designs have not been built yet, and to do so will demand precision and exacting material and physical 
specifications. Several groups are working to develop the concept. In addition to Dr. Post at Lawrence Livermore, 
who is seeking industrial partners to build a trial system, there is American flywheel Systems Inc. (AFS), of 
Bellevue, Washington. AFS received patents in June 1992 for a flywheel design of which they intend to develop 
a prototype by mid-1994, working with Honeywell, Inc., which also has patents in flywheel technol~gy.~ Honeywell 
has been using flywheels in space and defense applications for 30 years and brings expertise in bearings, 
electronic controls, and vacuums to the team? After the prototype, the companies aim to produce commercial 
battery packs for EVs in 1998. At this early stage, cost estimates are vague, but the materials used are no rarer 
than those in electrochemical batteries, sot hat the main factor affecting price is likely to be ease of manufacture. 
Ford Motor Co. has also announ& that it will develop a flywheel system for use in a hybrid EV.4 Unique Mobility 
Inc. of Golden, Colorado will be a partner and supplier. 

1 Michael J. Riezenman, "A Different Spin on an EV Battery," IEEE Spectrum, November 1992, p. 100; andGlenn 
Rlfkln, "Udng Spin to Power Electrlc Cars," New Yofk Tlmes, Nov. 11, 1992, p. 05. 

2 Alcohol W k ' s  New Fuels Report, vol. 14, No. 11, Mar. 15, 1993, P. 1. 
3 Dan ffiplan, "Honeywell Joins American Flywheel for Electric Vehicle," Inside DOTand Transportation Mek 

vol.4,No.IO,Mar.12, 1993,p.l. 
4 William R. Diem, "Ford Aims to Spin Electric Energy From Flywheel," Automotive News,, Apr. 5,1993, p. 37. 
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Ultracapacitors 
Capacitors store charge on metal surfaces separated by thin layers of insulator. Recent developments in 

materials techndogy, including the creation 04 asrogels-very light porous d i d s - a t  Lawrence Uvermore, allow 
the creation of substances with very large swfaoe areas in comparison to their volume, which makes them suitable 
for the construction of capacitors capable of storing particularly large amounts of charge. These are called 
ultracapacitors, and their electrical properties are such that they can deliver the stared energy extremely rapidly, 
in a sudden jdt of high voltage current, Their high power density possibly makes them suitable for combining with 
some energy storage device that has a higher specifie energy but less impressive power density, such as afuel 
cell. Their development has been driven in part by the search for very high power sources to fire the intense lasers 
used in SDI research. Maho National Engineering Laboratory is testing ultracapacitors for EV use. 

Uttte direct work has been done on applying ultracapadtor technology to EVs, although rumor has it that an 
lsuzu "mystery" N on display in 1990 was powered by a large capacitor, in part because of its high acceleration 
and its very quick charge up time, another feature d  capacitor^.^ 

At Haas, "lsuzu's New Device May Propel YlEMk on Electric Car," Philadelphia Enquirer, May 13, 1990, p. l-D. 

box 7-A). The presence of such a storage device 
would also allow the use of regenerative braking 
to recapture some of the kinetic energy otherwise 
lost when slowing down.12 The exact relative size 
of the fuel cell and battery is a subject of ongoing 
research that seeks to balance the system's size 
and weight with demands for range and accelera- 
tion. 

As well as the engineering of the cell itself, an 
important challenge to designers of fuel cell 
systems is the means of storing the hydrogen. 
This can be done in a number of ways (see table 
7-1). Factors at play in the development of 
hydrogen storage systems include the energy and 
power densities in terms of weight and volume, 
the safety during refueling and in case of acci- 
dents, and the cost of the materials and construc- 
tion. The methods likely to see the most use early 
in the development of fuel cell vehicles are 
methanol, reformed on board, and compressed 
gas in strong tanks. The former adds complexity 
and weight to the system, since an additional 
device, the reformer that splits the methanol into 
hydrogen and carbon dioxide, must be carried. 
Offsetting this is the advantage that methanol is 
already quite widely and cheaply available. Meth- 

anol can be produced from natural gas and is 
sometimes described as a bridge to wider use of 
hydrogen in the future, since a pipeline distribu- 
tion infrastructure: could be shared to some extent, 
and reforming at point of use would allow early 
use of hydrogen. 

Hydrogen compressed in tanks has the virtue of 
simplicity, and with recent drops in the price of 
carbon fiber, a reinforcing material strong and 
light enough to wrap around tanks, it is becoming 
more economically feasible. One of the leading 
firms developing compressed hydrogen storage 
systems for FCEVs is an engineering consulting 
fm, most of whose previous work has been for 
the aerospace industry, including the National 
Aeronautics and Space Administration (NASA), 
but which received support from Ford to develop 
automotive applications. Much of the expertise 
on handling hydrogen as a fuel has developed in 
the aerospace community, based on experience 
with hypersonic anddocket propulsion, one of the 
few previous fuel applications of hydrogen. 

Battery-powered EVs will probably arrive in 
the market place before FCEVs. Fuel cell technol- 
ogy for vehicle propulsion has not received as 
much attention as battery technology, and far 

12 See footnote 1 for an account of regenerative braking. 



Table 7-l-Hydrogen Storage Methods for Vehicles 

Storage method Advantages Disadvantages Comments 

Compressed H, gas Familiar and available. Requires bulky tanks that may be Light and strong advanced materials may be expensive. Carbon- 
In principal allows fast heavy or expensive. fiber wrapped, aluminum-lined tanks allow storage at 8,000 psi, 

Liquefied H, 

. ~ 

refueling like gasoline. high enoughfor energy density competitive with other methods. 
In the last few years, the price of carbon fiber has dropped from 
over $501lb to around $12Ab. 

Relatively familiar and Requires insulated, crashworthy tanks. Could connect to a tanker distribution infrastructure based on 
simple. Liquefaction is energy intensive. liquefied hydrogen. 

High energy density: light Refueling might be slow. Evaporation likely over a few days of disuse. 
and compact. 

Metal hydride Safe. Under development. 
Expensive. 
Refueling probably slow. 
Storage bed is heavy. 

Cryoadsorption Well-understood Fairly expensive. 
technology. Bulky. 

Liquid organic hydrides Safe. 

Powdered metal absorbs hydrogen under pressure and then 
releases it when heated. 

Hydrogen is adsorbed on activated carbon at low temperature 
(1 50K) and high pressure (825 psi), requiring reinforced, cooled 
tanks. Refrigeration would use energy. Refueling stations need 
compressor, refrigerator, and vacuum pump. 

Under early development. Under development by Mercedes-Benz as the 'Hypasse' method. 
Handling methylcydohexane(organic 

liquid) poses safety challenges. 
Bulky and heavy. 

On board reforming of Methanol is familiar, Must carry heavy reformer on board. Likely to be most common early method because of its relatively 
methanol relatively cheap and CO, emissions. advanced development, and the availability of methanol. Could 

widely available. serve as a bridge to pure H, use. 

Steam oxidation of iron Potentially cheap. Undeveloped. Steam from the fuel cell is used to oxidize powdered iron in a tank 
Compact. Heavy. on board the vehide, releasing hydrogen to be used as fuel. 
Safe. (The oxygen in the water molecule (H,O) reacts with the iron to 

form rust, the hydrogen is released.) Whenthe entiretankof iron 
has turned to rust it is exchanged for fresh iron and the oxjdized 
material is reduced back to iron at a centralfacility. H Power of 
New Jersey is developing this technology. 

KEY: Hphydrogen; CO,-carbon dioxide; psi-pounds per square inch; K-degrees Kelvin 
SOURCE: Office of Technology Assessment, 1993, drawing on: Mark Debchi, Hydmgen FuelCeU Vehicles, UCDITS-RR-92-14 (Davis, CA: University of California, Sept. 1,1992). 
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Box 7-&-The PEM Fuel Cell: The Front Runner1 
The proton exchange membrane (PEM) fuel cell is widely regarded as the most promising type fw light duty 

vehicle use, as it is relatively light and compact, operates at a lower temperature t han most other types of fuel cell 
(between sand 100 degrees centigrade), has a long life, and starts qulddy. {Some Wnds of fuel oell, such as the 
d i d  oxide fuel cell, take several minutes to reach operating temperature and to produce significant amounts of 
power; they are more suitable for large stationary applications.) The PEMcell wasfirst developsd for space power 
in the 196bsand was used in the Gemini program, but was not much used after that until the 1980s, when interest 
blossomed in its potential for vehicular use. 

A jointly funded government and industry effort to develop PEM cells for vehide i~se, whose participants 
include the Department of Energy, GM Allison Gas Tuibine Division, GM Technical Staffs, LOS A l m s ,  Dow, and 
Ballard Power Systems Co., began in September 1990.2 The program is set to run for 6'12 years, culminating in 
the de~nStr~N0n of a PEN fuel cell hybrid vehide. The first phase, which drew to a close in late 1992, attempted 
to demonstrate the feasibility of the project by producing a working 10kW methanol-fueled cell. 

Energy Partners of Rorida is designing and building a PEM cell EV that runs on compressed hydrogen and 
incorporates a peaking battery? H-Power of New Jersey and Rolls Royce are jointly developing a PEM cell vehide, 
and Ballard Technologies of Canada is working to demonstrate a 30-foot PEM cell transit bus. In addition, Los 
Alamos National Laboratory continues to research the applicability of fuel cells to certaii? space missions, such 
as for longer term extraterrestrial power supply? The U.S. Army Is also investigating PEM cells as a lightweight 
power source for individual  soldier^.^ 

1 Fuel cells are conventionally know by the name of their electrolyte. In a PEM d l  the electrolyte Is a solid 
polymer, somewbat like TeflonR. The cells have sometimes also been called solid polymer electrolyte (SPE) cells. 

2 James R. Huff, "Fuel Cell Power Plants for Transportation Applications," pper prepared for Seventh Annual 
Battery Conference on Applications and Advances, Jan. 21-23, 1992, Las Alama; National Laboratory Paper No. 
LA-UR-91-3900. 

3 Mark Deluchi, Hydrogen Fuel-Cell Vehicles, research report UCDITS-RR-92-34 (Davis, CA: Institute of 
Transportation Studies, University of California, Sept. 1,1992). 

Nicholas E. Vanderborgh, JamesC. Hedstrom, and James R. Huff, "Electrochemical Energy Storage Using PEM 
Systems," paper prepared for Proceedings of the European Space Power Conference, Florence,, Italy, September 1991, 
&s Alamos National Laboratory Paper No. LA-UR-91-2377. 

5 Rlchard Jacobs and Walter G. Taschek, "Individual Power for the Soldier System," paper delivered at 1992 Fuel 
Cell Seminar, Tuscon, AZ, Dec. 1,1992. 

fewer working vehicles run on fuel cells than on 
batteries. On the other hand, the last 5 years have 
seen two major technical achievements that 
improve the prospects for fuel cells. The first was 
the development of membrane materials by Dow 
Chemical that allowed a threefold increase in 
power density, putting the performance of proton 
exchange membrane (PEM) FCEVs within sight 
of that of ICEVs (see box 7-B). The second was 
the patenting by Physical Science Inc. (PSI) of 
Andover, Massachusetts of a method to reduce 

the quantity of platinum catalyst in a cell eigh- 
tyfold, vastly improving the economic feasibility 
of fuel cells. There is no longer a single major 
obstacle blocking the eventual use of fuel cell 
vehicles in the way that the inability to produce a 
long-lived, light, powerful, and energetic battery 
has done so far for battery EVs. A growing 
minority of researchers think that the fuel cell 
vehicle, rather than the battery EV, represents the 
auto indusq's best hope for the longer term 
future. 
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ALTERNATIVE FUELS This approach attempts to reduce uncertainty 
Several other technologies for reducing auto about fiding a market for the technology in its 

emissions will compete With EVs in providing commercial infancy, when companies supplying 
cleaner transport. The Office of Technology it will be at their most vulnerable. 
Assessment report Replacing Gasoline: Alterna- 
tive Fuels for Light Duty Vehicles examines the 
advantages and disadvantages and states of devel- 
opment of six main alternatives to gasoline: 
methanol, natural gas, ethanol, hydrogen, refor- 
mulated gasoline, and electricity.13 (See table 7-2 
for a summary of their pros and cons.) All but 
electricity can be burned in an ICE, so that the 
technology of vehicles using them is likely to 
resemble that of existing gasoline vehicles. The 
existence of an infrastructure for refueling and 
servicing ICEVs favors liquid fuel vehicles over 
EVs, which are likely to require special charging 
facilities or development of an infrastructure to 
support hydrogen use.14 However, as noted, EVs 
have some decided long-term advantages in 
protection of the local and global environment 
and energy independence. 

LEGISLATIVE CONTEXT AND 
R&D SUPPORT FOR EVs 

FEDERAL 

The major legislative efforts to promote means 
of transport other than gasoline powered vehicles 
have been of three kinds. Clean air regulations 
have restricted the emissions of individual cars 
and of fleets taken in aggregate, encouraging 
manufacturers to explore alternative types of 
vehicle, and have been the main driver of most 
recent interest in EVs. Transport and energy 
legislation have both supported research and 
development of alternative technologies directly. 
A f ' e r  approach has been the procurement of 
alternative vehicles for use in government fleets. 

I Clean Air Requirements 
The 1963 Clean Air Act first authorized the 

setting of Federal standards for automobile emis- 
sions, and granted California, alone among the 
States, the right to set standards stricter than 
Federal ones. The combination of Federal and 
California regulation has continued to drive most 
auto emissions reductions to this day. Technology 
limitations and lack of incentives for manufactur- 
ers pushed back standards and time limits during 
the 1970s, but the Clean Air Act Amendments of 
1990 made two major changes that affect EVs. 
One requires that government and private opera- 
tors of fleets must introduce "clean fuel" vehi- 
cles in areas that do not meet the ambient air 
quality standards of the act (nonattainment areas), 
and the other requires that California establish a 
pilot program to lead the way in promoting clean 
fuel vehicles. The clean fuel fleet program 
requires that in certain ozone nonattainment areas 
an increasing percentage of new vehicles added to 
all fleets of 10 or more vehicles starting with 
model year (MY) 1998 use cleaner fuel. Reformu- 
lated gasoline appears to satisfy the act's defini- 
tion of cleaner fuel. Although EVs are not 
specified, certain provisions that allow fleet 
operators credit for exceeding the requirements 
may encourage their purchase. Under the Califor- 
nia pilot program 150,000 clean fuel vehicles are 
to be sold during model years 1996 to 1998, and 
300,000 a year thereafter. Other States can opt to 
follow the California plan and adopt its standards. 

13U.S. Congress, Office of Technology Assessment, Replacing Gasoline: Alternative Fuels for Light Duty Vehicles, OTA-E-364 
(Washington, DC: U.S. Govermnent Rinting Office, September 1990). 

14 Hydrogencanbeused as a transport fuel in both ICEVs and FCEVs in both cases the vehicles would have very low emissions, and many 
of the obstacles are common to both-hydrogenproduction, transport, and on-board storage. If these problems were solved the choice between 
hydrogen XEVs and ICEVs would become more urgent; at the moment small amounts of RkD are being done in both areas, with no clear 
lead, although fuel cells are more efficient than ICES. A few prototype vehicles of each kind exist. This =port explorts the technology, 
employment, and conversion opportunities of EVs as an example of a new technology, and is not intended as an endorsement of this particular 
technology to the exclusion of all others. 
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Table 7-2-Pros and Cons of Alternative Fuels 

Fuel Advantages 

Methanol Familiar liquid fuel. 
Vehicle development relatively advanced. 
Organic emissions (ozone precursors) will have lower 

reactivity than gasoline emissions. 
Lower emissions of toxic pollutants, except formaldehyde. 
Engine efficiency should be greater. 
Abundant natural gas feedstock. 
Less flammable than gasoline. 
Can be made from coal or wood though at higher cost. 
Flexfuel "transition" vehicle available. 
Make from many feedstocks. 

Disadvantages 

Lower energy density than gasoline, so larger 
fuel tanks. 

Would likely be imported from overseas. 
Formaldehyde emissions a potential problem. 
More toxic than gasoline. 
MlOO has non-visible flame, explosive in 

enclosed tanks. 
Costs likely somewhat hlgher than gasoline, 

especially during transition period. 
Cold starts a problem for M100. 
Greenhouse problem if made from coal. 

Ethanol Familiar liquid fuel-commercial in Brazil. Much higher cost than gasoline. 
Organic emissions will have lower reactivity than gasoline Supply is: limited, especially if made from corn. 

emissions (but higher than methanol). Lower energy than gasoline, so larger fuel tanks. 
Lower emissions of toxic pollutants. Cold starts a problem for E100. 
Engine efficiency should be greater. Foodhue1 competition if at very high production 
Produced from domestic sources. levels. 
Flexfuel "transition" vehicle available. 
Lower CO with gasohol (10 percent ethanol blend). 
Enzyme-based production from wood being developed. 

Natural gas Though some is imported, likely North American source for 
moderate supply (1 million barrels a day or more 
gasoline displaced). 

Excellent emission characteristics except for potential of 
somewhat higher NO, emissions. 

Gas is abundant worldwide. 
Modest greenhouse advantage. 
Can be made from coal. 

Range quite limited, need large fuel tanks 
wladded costs, reduced space (LNG range 
not as limited, comparable to methanol). 

Dual fuel "transition" vehicle hqmoderate 
performance, space penalties. 

Retail fuel distribution system must be built. 
Slower refueling. 
Greenhouse problem if made from coal. 

Electrlclty Domestically produced and widely available. Range, power very limited. 
Minimal vehicular emissions. Much battery development required. 
Excess capacity available in some places (for night time Slow recharging. 

recharging). Existing batteries are heavy, bulky, and have 
Big greenhouse advantage if powered by nuclear or high replacement costs. 

renewable electricity. Vehicle heatingholing hard-drains power, 
Wide variety of feedstocks in regular commercial use. limits range. 

Potential battery disposal problem. 
Emissions from power generation can be 

significant. 

Hydrogen Excellent emission characteristics-minimal Fuel storage a challenge. 
hydrocarbons. Vehicle and total costs high. 

Would be domestically produced. Extensive research and development effort 
Big greenhouse advantage if derived from renewable or required. 

nuclear energy. Needs new infrastructure. 
Possible fuel cell use. Fuel cells need further development. 

Reformulated No infrastructure change except refineries. Emission benefits remain uncertain. 
gasoline Probable small to moderate emission reduction. Costs uncertain, but will be significant, though 

Engine modifications not required. low in comparison to many other alternatives. 
May be quickly available for use by entire fleet, not just new No energy security or greenhouse advantage. 

vehicles. 

KEY: LNG-liquified natural gas; NO,-nitrogen oxides; COIcarbon monoxide; €10011 00 percent ethanol; M100n100 percent methanol. 
SOURCE: U.S. Congress, Office of Technology Assessment, Replacing Gasoline: Alternative F~fe1.s for Ught-Duty Vehicles, OTA-€964 
(Washington, DC: U.S. Government Printing Office, September 1990). 
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California passed its own Clean Air Act in 
1988, setting emission standards stricter than 
those for the rest of the country. Its timetable was 
shortened in the California Clean Air Act Amend- 
ments of 1990. In September of that year the 
California Air Resources Board (CARB) promul- 
gated regulations for meeting the targets set by the 
act.15 The regulations apply to all manufacturers 
intending to sell more than 3,000 vehicles a year 
in the State and require a growing proportion of 
the vehicles sold each year to fall into increas- 
ingly strict categories. The most striking element 
of the plan is the requirement that in 1998, 2 
percent of the vehicles sold must be "zero- 
emission vehicles," a fraction that grows to 10 
percent by 2003 (see table 7-3). 

California alone is a large market-sales of 
new cars were 1,059,926 in 1990 and 1,005,896 
in 1991, more than 10 percent of the total U.S. 
sales of 9,159,629 and 8,234,017, respectively16- 
so that its regulations caused automakers to move 
into action. The Governors of nine northeastern 
States17 and the Mayor of the District of Colum- 
bia announced on October 29, 1991 that they 
would present the California standards to their 
legislative bodies for consideration, a further prod 
for auto producers. Rhode Island, Vermont, 
Texas, Illinois, and Colorado announced their 
interest in the standards shortly afterwards.'* The 
initial excitement at this news diminished subse- 
quently, as it became clear that there was consid- 
erable opposition to the idea within many States. 
Legislatures in Vermont, Maryland, and Virginia 
rejected the California plan and in several other 

States there has been no further action since the 
Governors' announcement. Nonetheless, the once 
interested States purchased almost half of all cars 
sold in the United States in recent years.lg 
Lawmaking is proceeding in some States; on 
January 31,1992 Massachusetts became the first 
northeastern State formally to adopt the Califor- 
nia program as law, and Maine and New York 
followed suit later that year, although a New York 
judge subsequently ruled that the 2 percent 
mandate was illegal for the State and that only 
declines in average emissions could be required. 

Zero emission vehicles (ZEVs), the most 
stringent category, which are first required in 
California in 1998, can effectively only be 
electric vehicles. The regulations in effect require 
that at least 20,000 EVs a year be sold in 
California starting in 1998, rising to more than 
100,000 by 2003. If the eastern States were 
included, the required market size could increase 
to over 65,000 in 1998 and almost half a million 
by 2003. 

The regulations remain controversial. Major 
automakers consider it unjust to impose a require- 
ment that they sell vehicles whose technological 
development is still uncertain and that they may 
not be able to manufacture for a price comparable 
to that of more conventional cars. They argue that 
the law would force them to sell some vehicles at 
a considerable loss if they could not otherwise 
meet their quota of ZEVs, and they are reportedly 
considering legal action against California on the 
basis that the requirement is an illegal "tak- 
ing.''20 If they are forced to sell at a loss, then the 

1 )  University of California, Los Angeles, Lewis Center for Regional Policy Studies, Prospects for Alternative Fuel Vehicle Use and 
Production in Southern California: Environmental Quality and Economic Development, Working Paper No. 2 W s  Angeles, Ck. The 
University, May 1991). 

16 "U.S. New-Car Registrations by State," Automotive News, "1991 Market Data Book," May 29. 1991, p. 36 and "1992 Markt Data 
Book," May 27,1992, p. 34. 

17 The States were Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, and V i r m .  

IsDavid Woodruff and Thane Peterson, "Here Come the Grecnmobiles," Business Week, Nov. 11, 1991; and Matthew L. Wald, 
"California's Pied Piper of Clean Air," The New York Times, Sept. 13, 1992, p. C1. 

19 "U.S. New-Car Registrations by State," Automotive News, "1991 Market Data Book," May 29, 1991, p. 36. 

20 John Wallace, director, electric vehicle planning, Ford Motor Company, personal wmmunication, Jan. 9, 1992. 
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Table 7-3--California Clean Air Resources Board Requirements 

Vehicle Emission Standards: 

Pollutant emitted per mile (grams) 

Carbon Nitrogen 
Vehicle category Hydrocarbons Monoxide Oxides 

First Step ............................. 0.399 7.00 0.49 
Second Step: 

To 50,000 miles ..................... 0.25 3.4 0.4 
To 100,000 miles ..................... 0.31 4.2 0.4 

Transitional low emission (TLEV) .......... 0.125 3.4 0.4 
..................... Low emission (LEV) 0.075 3.4 0.2 

Ultra-low emission (ULEV) ............... 0.040 1.7 0.2 
Zero emission (ZEV) .................... 0.0 0.0 0.0 

Annual requirements: 

Percentages of automakers' sales required to meet emissions standards by given dates -- 
First Second 

Model year step step TLEV LEV ULEV ZEV 

1991 ................ 100 - - - - - 
1992 ................ 100 - - - - 
1993 ................ 60 40 - - - - 
1994 ................ 10 80 10 - - - 
1995 ................ 0 85 15 - - - 
1996 ................ 0 80 20 - - - 
1997 ................ 0 73 - 25 2 - 
1998 ................ 0 48 - 48 2 2 
1999 ................ 0 23 - 73 2 2 
2000 ................ 0 0 0 96 2 2 
2001 ................ 0 0 0 90 5 5 
2002. ............... 0 0 0 85 10 5 
2003 ................ 0 0 0 75 15 10 

How to read these tables: The upper table defines six categories of vehicles in terms of their emissions. The lower table gives the year by year 
requirements for the percentage of an automaker's sales in that year that must meet each of the progressively stricter categories. Thus, in 1997, 
73 percent of cars sold must be such as not to emit more than 0.259 of hydrocarbons (HC), 3.4g of carbon monoxide (CO), and 0.4g of nitrogen 
oxides (NO,) per mile (forthe first 50,000 miles), 25 percent must not emit more than 0.0759 HC,3.4g CO, & 0.2g NO,, and 2 percent must not emit 
more than 0.049 HC, 1.7g CO, 8 0.2g NO,. 

SOURCE: Automotive News, Feb. 25,1991. 

inclusion of more States requiring ZEV sales will heaters in their cars, which can consume a lot of 
increase the extent of their loss. Auto manufactur- power.21 The energy density of most batteries also 
ers also raise questions about whether the Califor- drops off steeply in the cold. 
nia standards are appropriate to the northeast, Nonetheless, all the major auto manufacturers, 
where weather and pollution sources are different. despite their reluctance at some levels, are pro- 
Drivers in the cold northeast, for instance, require ceeding with research, development, and design 

21 Climate control is a problem for current EVs. Existing heating, ventilation, and air-conditioning (WAC) systems draw heavily on 
electrical supplies; in anEV they would eat into energy reserves and seriously diminish its range. A component of EV R&D is the development 
of high-efficiency, low-energy subsidiary systems such as HVAC. 
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of the technology to comply with the new 
requirements, In December 1992, the U.S. Coun- 
cil for Automotive Research (USCAR), an organ- 
ization formed by the Big Three in June 1992 to 
promote cooperative precompetitive research, 
announced that a new consortium would focus on 
EV techn~logy.~~ 

Whether the California regulation stands in its 
present form or not, the momentum of the world 
automobile industry is veering towards new, 
cleaner, more efficient technologies. Auto com- 
panies worldwide are exploring many different 
approaches to meeting the demands of the next 
decades for cleaner personal vehicles. 

I Electric Vehicle R&D 
A total of $98 million has been appropriated for 

EVs in 1 9 9 3 4 6 1  million for DOE, more than 
half of it for batteries; $12 million for the 
Department of Transportation (DOT); and $25 
million for the Advanced Research Projects 
Agency (ARPA). At present there is little overall 
strategy guiding Federal spending on EVs. In- 
stead each appropriation funds separate pro- 
gr-. 

R ISTEA 
A landmark piece of Federal legislation affect- 

ing transport, passed by the 102d Congress, was 
the Intermodal Surface Transportation Efficiency 
Act of 1991  IST TEA).^^ The stated intent of the 
act is to develop "a national intermodal transpor- 
tation system that is economically efficient, 
environmentally sound, provides the foundation 
for the Nation to compete in the global economy 
and will move people and goods in an energy 
efficient manner." The act authorized $119.5 
billion for highways and $31.5 billion for mass 
transit through fiscal year (FY) 1996, and gives 
State and urban authorities much greater discre- 

tion in how to spend grant money. The money 
actually spent will depend on the size of DOT'S 
appropriations over that time. 

ISTEA contains some support for EVs. It 
established a program to stimulate the develop- 
ment of advanced transportation systems and 
electric vehicles by authorizing $12 million for 
FY 1992 to support at least three EV consortia. 
The consortia are to design and develop EVs and 
advanced transit systems, related equipment, and 
production processes. The act encourages the 
consortia to include small businesses and defense 
and aerospace firms. At least one-half of the funds 
to support consortia must come from nonfederal 
sources. From the $12 million, four awards have 
been made: Calstart, a California consortium that 
includes Hughes Aircraft, Allied Signal, and 
Fairchild Manufacturing is getting $4 million (see 
below); the Chesapeake consortium (Chrysler, 
Westinghouse Electric, Baltimore Gas and Elec- 
tric, and the State of Maryland) gets $4 million to 
developed an advanced powertrain; a consortium 
of the New York Metropolitan Transit Authority, 
Bus Industries of America, General Electric, and 
several New York utilities, including Consoli- 
dated Edison and Niagara and Mohawk, is getting 
$2.3 million to develop a 40-foot standard transit 
bus that runs as an electric hybrid with an 
independent electric drive motor in each wheel; 
and the Advanced b a d  Acid Battery Consortium, 
composed of researchers from the research trian- 
gle of North Carolina, gets $1.2 million to 
develop rapid recharging and battery monitoring 
systems for advanced lead acid batteries. 

THE DEPARTMENT OF ENERGY 
The DOE conservation and renewable energy 

program has a FY 1993 budget of $60.8 million 
for the Electric and Hybrid Vehicle Research 
program, an increase of 39 percent over FY 1992. 
DOE spending on EVs dropped from a high point 

-- - - 

22 This is in addition to eight already existing consortia under the umbrella of USCAR, on such subjects as recycling, gasoline emissions, 
the use of lightweight materials for more fuel economical designs, on board elecIronics, and better crash simulation. 

Public Law 102-240. 
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Table 7-4--DOE Electric Vehicle Spending 
FY 1978-93 ($ millions) 

Year 
Current year 1992 constant 

dollars dollars 

of EVs to make up any difference in price between 
the EV and a comparable, ICEV. A further $40 
million for the next 5 fiscal years was authorized 
for joint ventures, with at least a 50 percent 
nonfederal cost share, to develop EV infrastruc- 
ture and support technology. No money was 
provided for either of these programs in DOE'S 
1993 appropriation, so that in early 1993 the 
agency was revising its internal budget to try to 
comply with the legislative intent by drawing on 
overhead funds ancl other conservation programs. 
It was also revising the 1994 budget request to 
seek extra funding for these new programs. 

1990 .............. 17.7 19.1 
1991 .............. 25.0 25.8 ARPA 
1992 .............. 43.0 43.0 ARPA received $25 million for EY 1993 to 
TOTAL ............ $298.1 $409.1 
1993 appropriation $ 60.8 

stimulate commercial E\r demonstration pro- ... 
grams, $5 million of it to be spent in Hawaii and 

SOURCE: U.S. Department of Energy. $2.5 million in Sacramento, the rest without 

of $70.5 million (1992 constant dollars) in 1979 
to remain around $15 million during the second 
half of the 1980s, until starting to climb again in 
1990 (see table 7-4). The funding is divided 
among fuel cells, which get $12 million; a hybrid 
vehicle development program ($16.8 million); 
and batteries, which got the remaining $31.5 
million, the bulk of this going to the USABC, 
described below.24 The rest of the battery money 
goes directly to the national labs. 

The 1992 Energy Act contained further support 
for EVs as well as general provisions mandating 
Federal fleet purchases of alternative fueled 
vehicles. It authorized a total of $50 million to be 
spent over the next 10 fiscal years to fund an EV 
commercialization demonstration program based 
in several metropolitan areas; no one project may 
receive more than 25 percent of the available 
funds. The act allows for discount payments to be 
made to project proposers to be passed on to users 

restriction. The funding is fbr setting up consortia 
with industry and utilities, sharing at least 50 
percent of the cost, starting in the first quarter of 
1993. A broad agency announcement (BAA)25 to 
solicit proposals went out i11 late 1992. ARPA has 
never funded commercial EV work before, al- 
though it has long been involved in the develop- 
ment of electric drives for military vehicles such 
as tanks and personnel carriers.26 The agency also 
received an appropriation of $11.8 million to 
develop fuel cells for a range of applications 
including automotive, with the authorizing legis- 
lation urging the Department of Defense (DoD) to 
encourage dual-use aspects through cost sharing 
with industry and cooperation with DOE. 

THE UNITED STATES ADVANCED 
BATTERY CONSORTIUM 

The shape of national battery research has 
changed considerably since January 1991, with 
the formation of the United States Advanced 

$0.5 million goes to a separate capital and equipment account. 

25 A BAA is like a request for proposals @IT), but less specific in its reqhments. 

26 Rick Cope, land systems, Advanced Research Projects Agency, pmsonal communication, h. 16, 1992. 
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Battery Consortium?7 Previously, most research Table 7-5-USABC Battery Technical Objectives 
was piecemeal. Automakers and small firms did 

Mid term Long term 
some-Ford patented the sodium sulphur battery .......... Specific Energy ( W g )  in 1965-and the national laboratories kept up 

wLl 
100 > 200 ........... 135 > 300 

small programs, with hwrence Berkeley Labors- Specific Power (Wlkg) ........... 150 > 400 
tory and Sandia taking the leadF8 

USABC, whose principal members are the Big 
Three U.S. motor companies, was established to 
focus national attention and research on batteries 
deemed by the members to have the greatest 
commercial potential.29 Decisions as to which 
technologies will be pursued are no longer in the 
hands of the DOE labs, but are made by the 
consortium. Those technologies selected will be 
the object of more research, with much larger 
budgets than they previously had in the DOE 
program; funding for other types of batteries will 
be heavily reduced. The boost for the selected 
technologies is considerable: the budget for the 
first 4 years of USABC is approximately $260 
million, provided in equal shares by DOE and the 
nongovernment participants. 

Chrysler, Ford, and GM are each providing 
between $36 and $40 million, and $1 1 million 
comes from the Electric Power Research Institute 
(EPXU), a research consortium for the electric 
utility business. The Federal Government matches 
research funds, and the contractors doing the 
research themselves supply some funding. In FY 
1993 the DOE contribution to USABC was at 
least $24.2 million, out of a total $60.8 million the 
agency contributed for EVs. 

The consortium is planned to run for 12 years, 
although a partner may withdraw at any time. 
USABC has set performance and development 

. -. 
............. Power Density (W/L) 250 > 600 

Life (years) .................... 5 10 
Life (cycles to 80% discharge) ..... 600 1,000 

................... Cost ($/kwh) c $1 50 c $1 00 
Operating Temperature 

.................. Range (OC) -30 to 65 -40 to 85 
Recharge Time (hours). .......... 6 3 

SOURCE: United States Advanced Battery Consortium. 

goals for mid- and long-term batteries on a 
timetable largely shaped by the corning require- 
ments of California emissions law (see table 
7-5).30 The goal for mid-term batteries is to have 
completed all the design and development work 
and the successful pilot production of a prototype 
by 1994. The goals for the longer term batteries 
are to have demonstrated feasibility by 1994 and 
to be able to produce the battery by"1997. 

The consortium is focusing its attention on a 
relatively few battery technologies that seem to 
offer the best hope of meeting the goals they have 
set, probably a main choice and a second choice 
in both the mid- and long-term categories. The 
main mid-term choice is the sodium sulphur 
battery.31 It has higher power density than today's 
principal working batteries, lead acid and nickel 
iron, and has been the subject of more research 
than most rivals. As well as awarding develop- 
ment contracts, USABC will buy some batteries 
for testing fiom companies that do not wish to 
give up any of their proprietary rights by doing 

27 Dr. Frank Jamemn, assistant programmanager, electric vehicles, General Motors, personal communication, Jan. 13,1992; John Wallace, 
director, electric vehicle planning, Ford Motor Company, personal communication, Jan. 9, 1992. 

28 Kim Kinoshita, Lawrence Berkeley Laboratory, personal communication, Mar. 23, 1992, and Gary Henricksen, Argonne National 
Laboratory, personal communication, Apr. 8,1992. 

29 United States Advanced Battery Consortium, "Chrysler, Ford, General Motors Form Advand Battery Research Consortium," press 
release, J a a  31, 1991. 

30United States Advanced Battery Consortium, "Information Sheet," Oct. 22,1991. 
31 Representatives of Chrysler, Ford, and General Motors all suggested that this was so during separate interviews in early 1992, and the 

final announcement was reported in William R. Diem, "Sodium-Sulfur Battery Gets Consortium Backing," Automotive News, Apr. 5,1993, 
p. 22. 
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funded research.32 The consortium will hire a 
technically qualified company to perform tests on 
battery systems. 

The first contract awarded, however, was for 
the development of a nickel-metal hydride proto- 
type.33 The Ovonic Battery Company of Troy, 
Michigan, was awarded $18.5 million to develop 
their technology, already employed in a range of 
small electronic products such as laptop comput- 
ers and cellular telephones, into a larger cell 
suitable for use in an EV. The contract also called 
for initial production of the battery once develop- 
ment is complete. The technology is promising; if 
goals are met, Ovonics expects to produce a 
battery commercially in 1994, which if used in 
place of the lead acid batteries in a car like the GM 
Impact would more than double its range while 
reducing lifetime On October 29,1992 the 
consortium announced further contracts, totaling 
$42 million, with three companies and A r g o ~ e ,  
Sandia, and Idaho National Engineering Lab, and 
further CRADAs with Lawrence Berkeley Lab 
and the National Renewable Energy Lab (see 
table 7-6).35 

The goals set by the consortium are ambitious; 
they require progress in some cases from the level 
of a single cell of 2 volts, achieved in a laboratoq, 
to an entire battery of such cells, capable of 
delivering 300 volts. The step up in performance 
demands engineering successes that are far from 
straightforward. Critics of the consortium worry 
that it has put its eggs into too few baskets, and 
that many battery technologies are at too early a 
stage in their development to allow sensible 
decisions to be made about which to support. 

They fear that promising opportunities will be 
lost when money dries up for some of the 
technologies not chosen by the USABC. How- 
ever, the arguments for concentration of effort on 
a few battery types are practical: the pressure of 
California's corning requirements on manufactur- 
ers demands that they strongly support those 
technologies that appear to offer the best chance 
in the near term. 

A further source of strain in the consortium, 
and one that slowed its early progress, has been 
clashes among the Big Three, DOE, national labs, 
and small businesses over intellectual property 
rights. The USABC agreement was concluded at 
the highest level of DOE, in the office of the 
Secretary of Energy, and takes a different ap- 
proach to issues of property rights from that 
adopted in most technology transfer agreements 
between labs and industry worked out at lower 
levels of DOE. The USABC agreement requires 
that companies participating in research give up 
some intellectual property rights to USABC. 
Some experienced government officials see this 
as a strong disincentive to participation, particu- 
larly for small businesses, which are often a fertile 
source of new ideas and whose competitive 
position depends largely on the ability to profit 
from this inventi~eness.~~ 

The USABC agreement does grant small busi- 
nesses exclusive rights to their inventions in all 
fields other than the automotive, and in the 
automotive field requires that USABC pay royal- 
ties to the fm or lab scientists that made the 
invention, although the consortium retains the 

32 Jack Guy, Electric Power Research Institute, personal communication, Sept. 24, 1992. 

33 Boyce Rensberger, "New Battery Required for Autos of Future," The Washington Post, May 25, 1992, p. A3; and USABC, "United 
States Advanced Battery Consortium Announces First High-Tech Battery Contract With Ovonic Battery Co.," press release, May 19, 1992. 

34 Gerry Kobe, "EV Battery Breakthrough?" Automotive Industries, September 1992, p. 63. 

35 USABC, "U.S. AdvancedBattery Consortium Announces $54Million inBattery Development Contracts; Three MoreNational Labs Join 
USABC Reszuch," press release, Oct. 29, 1992. 

36 U.S. Department of Commerce, Offce of the Undersecretary for Technology, "Statement of Concern Relating to DOE'S 'Exceptional 
Circumstances' Determiaation," undated, andaccompanyingletterfromRobertM. White,Departmentof Commerce, to John J. Easton, general 
counsel, U.S. Department of Energy, Jan. 15, 1992. 
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Table 7-GUSABC Awards as of October 1992 

Awarded to: Value Duration Research area 

Contracts 
Ovonic Battery Co. $18.5 million 2 years Mid-term nickel metal hydride batteries. 

W.R. Grace & Co. $24.5 million 3 years Lithium polymer battery. 
Johnson Controls, Inc. $6.3 million in first 

SRI International year 
EIC Laboratories 
UCAR Carbon Company, Inc. 

Saft America $17.3 million 3 years Lithium iron disulphide. 
Argonne National Lab 

Delco Remy not yet announced not yet announced Tentative contract subject to DOE approval, to 
Valence Technology, Inc. develop ambient temperature lithium 

polymer technology. 

CRADAs 
Sandia National Lab $3 million 1 year Applied research on lithium polymer battery 

materials. 

Argonne National Lab $7.3 million 38 month Lithium metal sulphide research (ANL invented 
this technology). 

Argonne National Lab $1 million 36 month Nickel metal hydrlde and high-temperature 
battery testing 

Idaho National Engineering Lab $900,000 24 month Nickel metal hydride and high-temperature 
battery. 

Lawrence Berkeley Lab $1.1 million 3-4 years Lithium polymer battery. 

National Renewable Energy Lab $2.2 million 3-4 years Insulation for high-temperature batteries. 

SOURCE: U.S. Advanced Battery Consortium, press release, Oct. 29, 1992. 

rights to it.37 Lab staff remain uneasy that they 
have been forced to surrender one of the most 
powerful incentives they could offer their re- 
searchers to do cooperative research, although the 
round of CRADA announcements in late 1992 
suggests that problems are being ironed out. Early 
negotiations were further protracted by the varia- 
tions among the national labs in their handling of 
intellectual property under CRADAs (see ch. 4). 
USABC negotiators abandoned the attempt to 
make a blanket CRADA covering all their deal- 
ings with the labs; instead they forge separate 
ones with each participating lab. 

The concentration of effort and resources is 
intended to push the technology forward to meet 
the demands of clean air legislation. Despite its 

slow start, the formation of the consortium has 
dramatically increased the attention paid nation- 
ally to battery research and to EVs in general, and 
this may ultimately prove a benefit to all battery 
technology research. 

FUEL CELL R&D 
Funding for fuel cell research has lagged far 

behind that for battery R&D. Fuel cells have 
received only small amounts of DOE funding for 
a number of years, a few million dollars per year, 
starting with $1 million in 1986 (see table 7-7).38 
This provides for small research programs at 
Argonne and Los Alarnos national labs and more 
recently an $1 l -million demonstration program at 
Georgetown University to build three phosphoric 

37 USABC/DOE Cooperative Agreement, Nov. 4 1991, p. 1. 

38 Pandit Patil, fuel cell program, vehicle propulsion division, conservation and ~newables, U.S. Department of Energy, personal 
communication, May 14,1992. 
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acid fuel cell buses.39 Several transit operators, Table 7-7--DOE Fuel Cell Funding 

including those in New York City and b s  (wlth fundlng for batteries and EV 
systems for comparison) 

Angeles, are interested in testing the buses. The 
other major DOE effort is a contract with Allison i=Y1990 FYI991 FYI992 FYI993 

Gas Irbine, a division of GM, to develop PEM (millions of dollars) 

fuel cells. Fuel cells . . . . . . . . $3.6 $8.9 $10.4 $12.0 

DOE is preparing a program plan to increase its 
support of fuel cell technology, keeping in mind 
the possibility of using resources that may be- 
come available within the department's national 
labs.40 A DOE spokesman suggested that the 
program might learn from the formation of the 
USABC and try to link different groups involved 
in fuel cell development more closely in order to 
coordinate research on several of the most press- 
ing issues. Defense finns might be among those 
to become involved in such a program; aerospace 
and other defense technology has found applica- 
tion in fuel cell research, both directly, as a result 
of the industry's work on fuel cells for its own 
uses, and in other ways, through improvements in 
materials. The graphite cloth used in the fabrica- 
tion of wings and tailplanes on some aircraft has 
enabled researchers at Texas A&M University to 
develop plates for a PEM fuel cell that have the 
potential to greatly reduce the weight of the cell?' 

I Markets for EVs: Fleets 
Several institutions already have experience in 

the use of EVs as fleet vehicles through Federal 
purchases. Fleets are among the most promising 
potential markets for battery EVs in the near 
future. In many fleets the vehicles are driven on 
short routes, and are centrally parked at night, 
easing charging and maintenance. The advan- 
tages of EVs, such as their efficient use of power 
in stop-and-start driving, are often appropriate to 
the kind of use delivery or service vehicles get. 
For this reason, EV makers and interest groups 

Batteries ......... 7.9 8.9 26.7 31.5 
EV systems . . . . . . 6.7 7.3 6.1 16.8 

SOURCE: Pandit Patil, U.S. Depart~nent of Energy, Vehide Propulsion 
Division, Presentation at Princeton Fuel Cell Conference, Princeton 
University, Center for Eriergy and Environmental Studies, Oct. 21, 
1992. 

have targeted commercial 'and government fleets. 
So far, fleet purchases of EVs that have taken 
place have been too small to constitute a signifi- 
cant demand, but the numbers are likely to rise as 
the requirements of the Clean Air Act start to take 
effect. Annual fleet sales in the United States are 
about 1.7 million vehicles, so laws that require a 
fiaction of these to be less polluting are likely to 
affect many more vehicles than are covered in 
programs simply designed to demonstrate and 
encourage a particular new technology, such as 
the DOE site operator program described here. 

Electric vehicles still have certain disadvan- 
tages even for fleets, pnmarzly their high price. 
Nor has all past experience of their performance 
been favorable: the Postal Service found the 200 
electric jeeps it ran in the 1970s to be unreliable 
and costly to service. Legislation that targets fleet 
owners can try to reduce the costs of early 
investment in EVs through tax incentives and 
other financial benefits. 

A FEDERAL EV DEMONSTRATION PROGRAM: 
DOE SITE OPERATOR PROGRAM 

Several institutions are acquiring EVs for use 
in their fleets with the financial support of DOE 
through its Site Operator Program, a small 

39 SamRomano, principal investigator, advanced vehicle development departmen4 Georgetown University fuel cell bus program, pemonal 
cornmuuication, May 4 1992. 

40 Pandit Pat& op. cit, footnote 40. 

41 John Appleby, director, Centerfor Electrochemical Systems andHydrogenResearch, TexasEngin.emiq Experiment Station, Texas ABtM 
University, personal communication, May 6,1992. 
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program established in the mid-1970s in response 
to the first oil crisis.42 It began as a demonstration 
program, under which DOE provided financial 
support for EVs run by 13 different organizations 
around the country, and has since evolved to have 
a strong testing component as well. Each year the 
site operators come to DOE with a proposal for 
the coming year's agenda, including the pur- 
chases they want DOE to support. This support 
can cover up to half of the cost of an EV. 

The site operators, which include utilities, 
universities, a technical college, and the U.S. 
Navy, run small fleets of EVs and give quarterly 
reports on their performance to the central man- 
agement of the program, at DOE's Idaho National 
Engineering The program is thus accumu- 
lating a useful body of data on life-cycle costs, 
efficiencies, performance, and so forth for a 
variety of vehicles, motors, and batteries. In FY 
1991 the program's budget was $1.8 million, but 
the redistribution of DOE's EV money as a result 
of the birth of USABC reduced this to $1.2 
million for FY 1992. 

THE U.S. POSTAL SERVICE 
The U.S. Postal Service (USPS) ran 200 

electric jeeps in the 1970s, but abandoned the 
program because of problems with the basic lead 
acid batteries used by the vehicles at the time.44 
The memory of the vehicles' drawbacks is still 
strong within USPS, and disinclines the service to 
try its luck again.45 

Even though the Post Office vehicles drove 
only 20 to 30 miles a day, the 500 or so stops and 
starts made on some routes put a great strain on 

the batteries, which were less advanced than those 
available today and which had the additional 
problem that they required constant maintenance, 
such as regular topping up of the water in them. 
The charging and control equipment was expen- 
sive because it was made by only a few manufac- 
turers, and the eventual running costs of the EVs 
worked out to be three times those of the ICEVs 
ordinarily used by the Post Office. 

The Postal Service is nonetheless acquiring 
other alternative fueled vehicles for its nation- 
wide fleet of 180,000 vehicles. Most of these at 
the moment are versions of the standard long life 
vehicle (LLV) built by Grumman and converted 
to run on compressed natural gas (CNG). This 
choice illustrates the need for caution in assessing 
the future potential of EVs: there are other 
low-polluting alternatives to gasoline vehicles 
available, and these often perform better and cost 
less than EVs, The improvements in air quality 
that EV use could bring may not appear to 
individuals and companies to warrant their price 
and performance penalties. 

Although CNG is the main focus of Postal 
Service fleet alternatives, the service planned to 
test six electric Ford Ecostars running on sodium 
sulphur batteries in late 1992 in southern Califor- 
nia (see section on current EVs below). The vans 
were made in the United Kingdom and are 
right-hand drive vehicles, which fits postal re- 
quirements for stopping frequently at the curb and 
getting in and out safely. The batteries cost 
$40,000, emphasizing that the economics of the 
Postal Service's fleet do not obviously favor 
electric vehicle use at the moment. LLVs, when 

42Farley Warren, manager, DOE Energy Progrsms Site Operator Program, Idaho National bgheerhg Laboratory, personal 
communication, Apr. 14, 1992. 

43 The members are eight utilities-Arizona Public Service, Los Angeles Department of Water and Power. Orcas Pow@ and Light 
(Washington State), Pacific Gas and Electric (California), Platt River Power Authority (Colorado), Potomac Electric Power Company 
(Washington, DC), Public Service Electric and Gas Company (New Jersey), and Southern California W o n ;  three universities-Kansas State 
University, Texas Engineering Experimental Station at Texas A&M, and University of Southern Florida; York Technical College (South 
Carolina); and the U.S. Navy. 

44 David Phillips, fleet management, U.S. Postal Service, Apr. 15, 1992, personal communication. 

45 One of the risks of too precipitate a rush to buy early EVs for large fleets is that bad experiences such as that of USPS will keep usen 
from buying future vehicles, even if they are much better than the earlier ones. 
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bought in the quantities the Postal Service does, 
cost $13,000; they are driven 6,000 or 7,000miles 
a year, so that gasoline costs are $400 to $500 a 
year. At these prices a battery pack would have to 
cost one-third to one-quarter the present cost of 
even relatively cheap lead acid batteries to 
compete. The Postal Service is discussing with 
Hughes the possibility of testing a version of the 
sealed lead acid battery developed for GM's 
Impact, and Grumman has made initial enquiries 
of BMW on the possibility of developing a power 
source for the LLV around their sodium sulphur 
battery. 

GENERAL SERVICES ADMINISTRATION 
The General Services Administration (GSA), 

which manages 25 percent of the vehicles owned 
by the U.S. Government, has no EVs in its fleet of 
136,000, but does have 65 alternative fuel vehi- 
cles (AFVs) that can use up to 85 percent 
methanol. GSA is expanding its AFV fleet 
~onsiderably.~~ Executive Order 12759, of which 
section 11 enjoins the executive branch to acquire 
as many AFVs as possible, is driving the increase. 
GSA's choice illustrates again that when "less 
polluting vehicles" are stipulated, there are 
choices other than EVs, and these alternatives 
may often be preferable. 

As the buyer of almost half the 300,000 
nonmilitary Federal vehicles, GSA represents a 
major potential purchaser of EVs. However, a 
possible obstacle is regulations that restrict how 
much can be paid for particular items. If govern- 
ment agencies are to buy EVs, allowance must be 
made for their high cost. 

EXISTING AND NEAR-TERM EVS 
The first EVs to, be produced commercially will 

almost certainly be aimed at the California 
market, where the 1998 ZEV regulations are 
designed to force open a niche for pr0ducers.4~ 
With this opportunity as an incentive, a range of 
vehicles is being developed. 

I Amerigon 
A group that is directly attacking the challenge 

of redirecting aerospace and defense capability in 
Southern California towards transport is Arner- 
igon, of Monrovia, Cal i f~rnia .~~ The chairman, 
Lon Bell, who founded the company in 1991, is 
coordinating small and medium aerospace and 
other high-tech firms in the area to produce 
subsystems for EVs; the company unveiled a 
prototype "showcase EV" in December 1992.49 
Bell spent the previous 20 years as owner, and 
then, after selling it to TRW, manager of Technar, 
a company he founded that produces high-quality 
automobile and aerospace parts such as,acceler- 
ometers for use in triggering airbags and self- 
locking seat belts. 

Arnerigon's vehicle is intended to highlight 
strengths of local high-tech firms as quality 
suppliers to potential and current manufacturers 
of automobiles-conventional as well as EVs. By 
matching lists of customer or user requirements 
with available skills, Arnerigon has broken down 
the EV into 45 subsystems that can be developed 
independently, and is seeking the appropriate 
local engineering f m  to work on each of them. 
I€ the initial vehicle is well received, there is a 

46 Wiam Rivers, director of alternative fueled vehicles, General Services Administration, personal communication, Apr. 17,1992. 

47 An earlier attempt was made to stimulate EV production in a January 1989 effort known as the Los Angeles Initiative, which sought 
proposals to supply the Los Angeles market with 5.000 electric cars and 5.000 electric vans by 1995. However. the outcome of this effort is 
increasingly in doubt. None of the Big Tbree responded to the RFP, and a small Swedish company won the contest. It has fared badly in 
California's troubled economy, and has failed to raise the private money it requires to match the support it has received from the city. By the 
second half of 1992 the project was operating at a reduced level until a major sponsor could be found. ((Lars Kyrklund, president, Clean Air 
Transport, personal communication, Jan. 14,1992; E.J. Constantine, legal consultant, Clean Air Transport, personal communication, Sept. 17, 
1992; Jerry Enzenauer. Los Angeles Department of Water and Power @WP), personal communication, Jan. .23, 1992.)) 

&Lon Bell, chairman, Amerigon, personal communication, Sept. 23 and 24,1991, Oct. 17,1991,. and Jan. 23, 1992. 

49 Kristine Stiven Breese, "Calif. Group Unveils Electric Concept Car," Automotive News, Dec. '7,1992, p.. 14. 
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possibility that Amerigon would produce it com- 
mercially. 

Many of the subsystems could have application 
in conventional vehicles as well as EVs, and the 
intention is to turn the high-tech industry of 
Southern California into a resource for the auto 
industry. Heating, ventilation and air-condition- 
ing W A C )  systems, for example, present a 
pressing challenge to potential EV makers, since 
there is no waste heat to use from the engine, nor 
can they consume a lot of electricity, as this would 
detract from the range of the vehicle, already a 
weakness of EVs. A good solution to this design 
problem could find application in a wider range of 
vehicles, and even in buildings. Amerigon is 
working on a design based upon a heat exchange 
turbine system, which would have a further 
advantage of eliminating chlorofluorocarbons 
(CFCs) from the cooling system. 

So far the showcase vehicle project has 11 firm 
participants besides Amerigon, including Allied- 
Signal Aerospace, the Composites Automation 
Consortium, Fairchild Manufacturing, Hughes, 
and Intel." Each participant will internally fund 
its own R&D on specific components, and 
contribute an additional sum of between $25,000 
and $50,000 to overall marketing, system design, 
and program management costs. The total pro- 
posed budget for the program is $10.4 million. 

I Calstart 
Since the Amerigon showcase vehicle plan was 

first conceived its scope has grown considerably. 
It is now one of seven projects taking shape under 
the banner of Calstart, a nonprofit consorti~m.~~ 
Calstart is intended to create a new industry in 
California providing transportation systems and 
technologies; it includes utilities, aerospace com- 
panies, universities, small high-tech companies, 
transit agencies, and representatives of labor and 

environmental interests. Its proposed funding is 
$37 million, of which $23 million ($4 million in 
cash and $19 million in kind) was accounted for 
by the contributions and commitments of mem- 
bers by mid-1992. Calstart received $4 million in 
Federal funds under ISTEA, as one of four EV 
grants awarded in mid-1992, and $2 million from 
the State of California, and was trying to raise 
further private support. 

Besides the showcase EV program, Calstart 
includes projects on EV infrastructure, an electric 
buslmass transit program, a "neighborhood EV,' ' 
EV testing, the linkage of university and Federal 
lab research, and a fund for discretionary R&D. 
The Los Angeles Department of Water and Power 
will manage the $14.7-million EV infrastructure 
program, which will coordinate activities already 
underway individually by each of California's 
five utilities, including work on charging, servic- 
ing, and battery recycling. Participants include 
Hughes, which has expertise in inductive recharg- 
ing, as well as the utilities. The Electric Bus 
project, with a budget of $4.7 million, is headed 
by Southern California Edison. The project plans 
to run four electric shuttle bus demonstrations, 
and then use the resulting data to develop 
prototype light duty transit vehicles. 

Strong support for the project has come from 
the city of Burbank, a potential site for housing 
Calstart 's headquarters and a manufacturing plant 
to produce new vehicles.s2 Lockheed COT. re- 
cently closed its Burbank facility and relocated to 
Georgia, and the city is suffering economically as 
a result. An EV manufacturing industry could 
potentially provide work for some of the hundreds 
of skilled workers left unemployed by this 
departure and cutbacks by other area aerospace 
companies. The International Association of Ma- 
chinists and Aerospace Workers backs the idea, 
and is working with the University of California 
at Berkeley to match the skills of workers to those 

Calstaq "Executive Summary," unpublished document, 1992. 

51 Lon Bell, chairman, Amerigon, personal communication, May 5,1992. 
52 "Group Seeks a Place to Park Electric Car Industry," Los Angeles Times, Jan. 22,1992. 
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needed for the new industry.53 Lockheed has 
provided a 155,000 square foot facility rent-free 
for 2 years, starting in my-1992, and the City of 
Burbank has approved $1 10,000 for minor irn- 
provements to speed up the move-in. 

I The Established Auto Industry 
The big auto manufacturers are also moving, 

although to a more protracted timetable, towards 
EV production. Although each of the Big Three 
has its own EV program, discussion was under- 
way in early 1993 of cooperation on many aspects 
of EV design, including the standardization of 
processes and components such as charging 
systems.54 This is taking place under the umbrella 
of a USCAR consortium announced in December 
1992. The pressure of the California requirements 
is driving the U.S. automakers, along with the 
knowledge that the Japanese auto industry is 
already working on EV issues through MITI.55 
Each U.S. manufacturer has a small development 
program of its own, but the numbers of jobs 
involved have been very small so far-100 or 200 
in each case. 

GM announced in April 1992 that it would be 
producing a commercial EV 2 years later, in the 
spring of 1994, based on the Impact, first shown 
as a concept car at the 1990 Detroit motor show, 
but backed away from this decision later in the 
year.56 The project was scaled back because of its 
expense and GM's financial difficulties (the 
company had spent $400 million on its EV 
program by late 1992), compounded by uncer- 
tainties about the market for a two-seater EV and 

the performance (of the Impact's advanced lead 
acid batteries compared with what might develop 
in some of the IJSABC projects. Plans to use 
ex-aerospace workers from Hughes, and a Hughes 
facility in Torrance, California, were on hold in 
early 1993. The (;went plan is to produce not 
more than 50 of the vehicles during 1993 for trial 
use in utility fleets. All of these are to be built in 
the Lansing, Michigan, Technology Center. A 
GM vehicle, the British-built Griffon, provides 
the basis for another EV, the GVan, a light van 
with a 60-mile range that runs on lead acid 
batteries. About 100 are in service, mostly in the 
fleets of electric utilities, and they come in both 
passenger and cargo configurations. 

Ford is adapting 80 of its European Escort vans 
to run as EVs powereti by sodium sulphur 
batteries (a technology patented by Ford in 1965), 
built by Silent Power and Asea Brown Boveri.57 
The vans, to be known as F~ostars, will have a top 
speed of 75 mph, a range of about 100 miles, and 
carry a 900 pound payload (less than the 1,700 
pound payload of the ICE version because of the 
800 pounds of batteries on board). The drivetrain 
was developed by General Electric at their 
Cincinnati plant.58 The vehicles will be leased to 
fleet customers-mainly electric utilities-for 
$100,000 for 30 months, a price that does not 
cover the cost of building them. Ford representa- 
tives estimate that about 100 engineers are 
directly working on the program. 

Chrysler plans to produce an electric version of 
its popular minivan, the Plymouth Voyager, 

53 Lou Kiefer, international representative, Western Region, International Association of Machinists and Aerospace Workers, personal 
communication, Sept 27,1991. 

54 Larry Weiss, U.S. Council for Automotive Research, personal communication, Feb. 16, 1993. 
55 Jack Keebler, "It's Team U.S.A. vs. Team Japan Now," Automotive News, Dec. 14, 1992, p. 53. 

56 PhilFrame, "GMReadiesElectric Car for '94 Debut," AwomotiveNews, Apr. 27,1992.p. 1; and General Motors, "GMEleceic Vehiclts 
h g m s  Report," winter 1993. 

57 RobertaNichols, manager, electric vehicle strategy and planning office, and Ann Nazareth Manning, governmental affairs associate for 
environmental matters, Ford Motor Company, personal communication, Sept. 16,1992. 

58 Kathy Jackson, "Ford Upgrades Its Electric Vehicle Project," Automotive News, July 20, I%!, p. 7. 
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called the TEVan.59 This van will seat five Arlington, Massachusetts) and Europe (e.g., Sol- 
passengers and use nickel iron batteries to achieve car, Horlacher). 
a range of more than 100 miles and a top speed of 
65 mih, with a battery life of 100,000 miles. The 
50 or so vans to be produced in 1993 will cost 
$120,000 apiece to fleet buyers. 

If the Big Three succeed in moving into EVs, 
they will become large buyers of subsystems and 
components, some of which might be supplied by 
former aerospace and defense contractors. On 
March 3,1992, Chrysler Corporation and Westing- 
house jointly announced a program to develop an 
improved propulsion system-an AC electric 
motor and controller-for electric ~ehicles.~" 
Their goal is to improve the acceleration and 
range of EVs by increasing the efficiency and 
power of the propulsion system. Westinghouse 
has long experience with EVs-the company 
even built one in 1908-but its recent work has 
derived fkom research in the electric systems 
group (ESG) on underwater propulsion units, 
mainly for the ~ a v y . ~ l  Many of the 30 to 40 
people working on EVpropulsion within Westing- 
house started on ESG defense projects. The 
division now does 70 percent commercial work, 
and the rest defense-related. 

Foreign car manufacturers are also developing 
EVs. Fiat is the world leader in EV sales: it has 
sold 450 Elettras, an electric version of the Panda. 
BMW, Mercedes-Benz, Renault, Peugeot, Audi, 
Fiat, Mazda, Toyota, Nissan, and the Swiss watch 
firm Swatch all have EV programs at various 
stages of de~elopment.~~ There are also more 
small firms in the United States (e.g., Solectria of 

I EVs in Japan: MITl's "EV Extension 
Program"e3 

The Machinery and Information Division of 
Japan's Ministry of International Trade and 
Industry (MlTI) announced an "EV Extension 
Program" on October 14, 1991. The program is 
ambitious, and considerably further advanced 
than any U.S. plans thus far. It aims to develop 
EVs and supporting technology so that by 2000 
an EV production industry should be able to take 
off autonomously. To this end performance tar- 
gets have been set-mileage per charge of 155 
rniles, 75 mph top speed, a battery life of 4 years, 
and a price about 1.2 times that of a corresponding 
ICEV; plans are for an EV population of 200,000 
on the roads of the Tokyo and Kanagawa areas by 
the year 2000, with production of 100,000 units 
that year. In 1992 there were about 1,500 EVs 
operating in Japan." 

The program has four phases. The first efforts 
will be to introduce EVs into use in governmental 
agencies through subsidized purchases, and to 
support R&D to improve the technology. The 
government will also provide infrastructure for 
charging and servicing. The second phase, be- 
tween 1994 and 1997, targets utilities and com- 
mercial delivery fleets as users of EVs, with 
subsidies through taxation and financing advan- 
tages, and incentives such as preferential parking. 
For the last 3 years of the decade the focus shifts 
to developing a wide public demand for EVs by 

59 Chrysler Corporation, "Chrysler Announces 1992 Electric Vehicle Production, Cites Company's Alternative-Fuel Vehicle Leadership," 
press release, Apr. 15, 1992. 

ao Chrysler Corporation and Westinghouse, "Chrysler, Westinghouse Join in Development of New Electric Vehicle Propulsion S y s m "  
press release, Mar. 3, 1992. 

61 Ted Leicester, Westinghouse Electric, Electric Systems Group, personal communication, Sept. 10, 1992. 
az EV efforts reported over 1992 in Automotive News, Automotive Indusm'es, Technology Review, The Wall Street Journal, The New York 

Times, and elsewhere. 

63 From information provided on May 29, 1992 by the Office of the Assistant Secretary for Technology Policy of the U.S. DeparMent of 
Commerce Technology Administration, Washington, DC, drawn from the incoming telegrams fmm the U.S. Embassy in Tokyo, April 1992. 

Richard Johnson, "Japanese Seek Electric Car Standards," Automotive News, Aug. 31, 1992, p. 6. 



7-Personal 'Transport: Road Vehicles 1 197 

bringing the price down and establishing mass 
production and servicing facilities. The fourth 
and final phase, from 2001 onward, is envisaged 
as a time of successful maturation for the technol- 
ogy, with continuing extension of their use as 
personal transport, and no need for special 
promotion measures since demand and supply 
will have been well-established. Further details 
have not been announced. Japanese automakers 
met in August and September 1992 to begin to set 
standards for major EV  component^.^^ 

MITI also announced a 10-year battery devel- 
opment program starting in A@ 1992 with a fnst 
year budget of 257 million yen ($2 million) 
expected to grow to between 1.37 billion yen 
($10.5 million) and 2.23 billion yen ($18.5 
million). The program will concentrate on devel- 
oping lithium batteries for utility load leveling 
and long-term storage (long life) and for electric 
vehicle use (high energy), and will culminate in 
pilot production. Some effort will also be ex- 
pended on continuing existing research into basic 
components for sodium sulphur and zinc bromine 
batteries. A further program by the auto division 
of MITI assigns 1.85 billion yen ($14.2 million) 
for Japanese N 1992 to a new 5-year EV 
infrastructure research project. 

nents like powertrains and batteries probably 
employ several hundred more. 

In the longer term, if EVs simply replaced 
ICEVs, employment in auto manufacturers would 
probably fall, even if their overall sales stayed the 
same, as EVs have fewer complex parts for 
assembly and are therefore likely to require less 
labor.66 None of the automakers is willing to 
divulge employment projections for EV produc- 
tion, but one can make some estimates. If between 
40 and 50 percent of the cars sold in the year 2003 
were in areas where laws required that 10 percent 
be ZEVs, then EV sales might be on the order of 
500,000 a year. Based on discussion with compa- 
nies cooperating with current Big Three efforts 
and the pattern of employment in today's auto 
industry, one can estimate that the production of 
this number of vehicles might support on the 
order of 1,000 jobs in powertrain production, and 
10,000 in vehicle asse~nbly.~~ The broader sup- 
plier base on which this was founded would 
extend to many more workers-several thou- 
sands in an array of manufacturing industries. The 
distribution of these jobs of course would differ 
from that in ICEV production; there would be no 
call on the 19,000 jobs in carburetor, piston ring, 
and valve production, for instance, but a consider- 

EMPLOYMENT AND COMPETITIVENESS able increase in the 23,000 jobs in auto battery 
production (1990 auto industry figures).'j8 These 

lhe overallemp1oyment effects of the birth and figures are highly speculative, however, based as 
growth of an EV industry are hard to gauge. For 
the next several years EVs are unlikely to dent they are on the 'assumption of widespread adop- 

ICEV sales at all, while the scale of production tion of the California standards. This is still in 

and consequent employment will be small. Each doubt, given the current state of development of 

of the Big Three has 100 or 200 employees the technology, and the record of past relaxation 

engaged in EV-related work. Smaller EV opera- of environmental regulations in the face of 

tions and the fist-tier suppliers of major compo- industrial 

65 Ibid. 

66For today's ICEVs, the proportion of auto industry jobs in assembly is 27 percent (1990 figure, down from 35 percent in 1975). (U.S. 
Department of Labor, Bureau of Labor Statistics, Employment and Earnings, 1991.) 

67 The figure of 1,000 in powertrain production might be compared to the approximately 1,OCK) employed in one of today's most efficient 
engine factories producing 430,000 ICEs a year. The 10,000 order of magnitude for assembly workers is arrived at by taldng aratio of assembly 
jobs to vehicles produced somewhat less than that for ICEVs (equivalent to having 25 percent of total employment in assembly). 

68 U.S. Department of Labor, Bureau of Labor Staticstics, Employment andEarnings, January 1991. 
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Some of the supplier firms are likely to be 
companies with experience in aerospace and 
defense production. Afer the Cold War, an earlier 
report in OTA's assessment of effects of the 
defense build-down on the civilian economy, 
found that second-tier military suppliers are often 
already diversified.@ The machine shops, semi- 
conductor manufacturers, foundries, and other 
component suppliers that competed for defense 
orders and many of which already supply the auto 
industry would naturally compete to supply an 
EV industry. In the intermediate tier-suppliers 
of major subsysterns-several firms are already 
involved-notably Hughes, through GM, and 
Westinghouse, in collaboration with Chrysler. 
Their experience thus far reflects a number of 
familiar conversion lessons: the technology match 
is often good; workers can adapt; management 
and corporate structures reflecting years of deal- 
ing with DoD are major obstacles. Even when 
firms do successfully refocus efforts, the scale of 
EV opportunity is not comparable to the level of. 
defense activity in the mid-1980s. The 30 people 
working on EVs at Westinghouse must be set 
against the 1,600 defense workers the company 
laid off in 1991, and the 5 percent attrition 
through a long hiring freeze that has accompanied 
the defense builddown. This is not to say that the 
opportunities are not good, but simply to reiterate 
another familiar point from the earlier report in 
this assessment-there is no single solution to 
company conversion needs. 

Calstart is the most aggressive attempt to link 
the rise of the EV to the decline in the fortunes of 
the aerospace and defense industries with the end 
of the Cold War. It has government support 
through the ISTEA demonstration program and 
some State programs. Its organizers continue to 
look for further support, both financial and in 
kind. Calstart hopes to acquire cheaply some of 
the equipment mothballed by Inckheed in their 
Burbank facility, for example, including office 

69 U.S. Congress, Office of TechologyAssessment,Afier the Cold 
DC: U.S. Government Printing Office, February 1992). 

equipment such as desks and chairs, computer- 
aided design (CAD) systems, and numerically 
controlled milling machines. 

One concern expressed by some members of 
the existing automobile industry is that govern- 
ment support for a fledgling EV industry in 
California would be inappropriate because such 
jobs as might be created would come at the 
expense of workers in Detroit, as the new EV 
industry cut into existing markets. Displaced 
aerospace workers would benefit at the expense 
of auto workers, they argue. These arguments 
probably have a greater emotional than factual 
content. At least until the late 1990s and probably 
after that, any jobs created in California will be 
predominantly in the preproduction stage of 
vehicle manufacture. Few EVs will be sold, and 
those that are sold are not necessarily going to be 
bought instead of ICEVs: they will be second and 
specialized cars for the most part. There may be 
some longer term truth in the claim that, if 
successful, a program such as Calstart's will lead 
to a slow restructuring of the geographical distri- 
bution of some auto supplier and manufacturing 
jobs, but it is by no means clear that in the absence 
of such programs Detroit, Atlanta, or Spring Hill 
would retain those jobs. 

America at the moment leads the world in 
much EV technology, particularly motor and 
controller design, but the seriousness with which 
MITI and the European manufacturers are pursu- 
ing batteries, fuel cells, hydrogen storage, fast- 
charging, light-weight materials, and a host of 
other EV-related technologies indicates that this 
lead can only be retained if the country strives to 
do so. Most of the major European and Japanese 
automakers have EV development programs, 
motivated both by domestic demand-EVs have 
been available and used for commuting on a small 
scale in Switzerland and Germany for several 
years-and by the promise of a market in 
California. Pressure mounts to develop alterna- 

War:Living With Lower Defense Spending, OW--524 (Washington, 



tive vehicular technologies, and while the risks 
are great for the first entrant in this potentially 
large business, the danger of being left behind 
when the plunge begins is at least as bad. 

California will be the first large market, but the 
rewards for success, producing a vehicle that 
gives vigorous performance at a reasonable price, 
will extend to export markets as well. Europe is 
enacting environmental standards more exacting 
than those of the United States in some other auto 
fields-Germany ' s recycling laws, for exampl* 
and consumer awareness is high. The demand for 
personal vehicles is likely to grow steeply in 
developing countries, both those traditionally 
thought of as the Third World, and in Central 
Europe. Japan is pursuing markets in South East 
Asia vigorously-it exported 473,749 vehicles to 
the region in 1988, with particularly heavy sales 
to such industrializing nations as Thailand and 
Ind~nes ia .~~  These countries have an opportunity 
to leapfrog the gasoline ICEV and a consequent 
heavy dependence on imported oil. China, where 
the density of vehicles per capita is very low, but 
which has doubled its number of vehicles every 6 
or 7 years, is rich in coal and comparatively poor 
in oil, and might be a large market for nongasoline 
vehicles. 

Perhaps the United States' greatest asset will 
prove to be its strength in fuel cells, if these are 
developed in the next few years to the point where 
they can economically power a mass production 
vehicle. Supplying the advanced material compo- 
nents, let alone complete fuel cells, or cars 
incorporating them, could be a great export 
opportunity for the U.S. companies that hold 
crucial technology leads and patents in these 
areas. 
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INTELLIGENT VEHICLE AND 
HIGHWAY SYSTEMS 

Interest has grown recently in applying ad- 
vanced engineering to road transport through a 
range of technologies encompassed by the terms 
"smart cars" and "smut highwaysM--or, more 
formally, intelligent vehicle and highway systems 
(IVHS). The idea behind this is that part of the 
answer to increasing congestion on roads is not to 
build more of them (more difficult as environ- 
mental and urban demands on land grow), but to 
use the existing ones more efficiently, by care- 
fully directing the flow of traffic, and more 
intensively, by increasing the number of cars that 
can safely occupy a given stretch. Proponents 
claim that IVHS can increase safety, reduce 
pollution and oil consumption, make driving 
more pleasant, and, by reducing congestion, save 
time that some estimate to be worth billions of 
dollars annually in lost prod~ctivity.~~ 

The range of technologies is considerable, and 
markets for IVHS-related industries could poten- 
tially be large. IVHS America, a nonprofit associ- 
ation of private, government, and academic par- 
ties that promotes and coordinates the develop- 
ment and deployment of IVHS and that serves as 
a Federal Advisory Committee, sketches scenar- 
ios in which by 2001, $9.95 billion is being spent 
on traffic management, traveler information, ve- 
hicle control, and other ~ysterns.7~ Japan and 
Europe, like the United States, are devoting 
increasing resources to IVHS. 

Several obstacles stand in the way of the 
development of IVHS. Some of the greatest 
benefits from IVHS could result from the combi- 
nation of many technologies and systems. The 
incremental benefits of some of these may not be 
sufficient to attract commercial investment and 

70 Motor Vehicle Manufacturers Association of the United States, Inc., World Moror Vehicle Data, I990 Edition (Detroit, MI: The 
Association, 1990). 

71 Moshe Ben-Akiva, David Bernstein, Anthony Hotz, Haris Koutsopoulos, and Joseph Sussman, "'l'he Case for Smart Highways," 
Technology Review, July 1992, pp. 38-47. 

72 Intelligent Vehicle Highway Society of America, Strategic Plan for Inrelligenr Vehicle-Highway Systems in the United Stares, M I S  
America Report No: IVHS-AMER-92-3, May 20, 1992, appendix D. 
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there is concern about lack of confidence that 
other supporting systems will be built. It is not 
clear whose interest lies in leading some IVHS 
efforts where the costs are high and the benefits 
widely distributed; the question is especially 
pointed in the United States, where government 
and industry cooperation is less the norm it is in 
Japan and Europe. On the other hand, since 1990 
there has been a marshaling of effort in the United 
States to overcome just this "chicken and egg" 
problem. 

The complexity of IVHS also raises the possi- 
bility that institutional barriers will hinder at- 
tempts to install systems across the country. 
Planning a traffic system for greater New York, 
for instance, involves Federal, State, and local 
governments, each with overlapping and some- 
times conflicting interests and  regulation^.^^ A 
further obstacle to some IVHS technology, and a 
major one, is the potential for lawsuits over the 
liability for accidents. Advanced vehicle control 
systems, in which some of the driver's control of 
the vehicle is ceded to automated systems, would 
be likely to make the manufacturer vulnerable to 
a damaging lawsuit in the case of a crash, harming 
its reputation and the acceptability of IVHS even 
if crashes actually occurred less often than 
previously. This consideration has reportedly 
kept Detroit from pursuing research begun as long 
as 30 years ago. 

I Technologies 
IVHS technologies are usually classified by 

application into three broad groups: advanced 
traffic management systems (ATMS), advanced 
traveler information systems (ATIS), and ad- 
vanced vehicle control systems (AVCS)?4 The 
groups overlap and there are synergies between 
them, but the categories are widely used, even if 

the designation of particular technologies some- 
times varies. 

ATMS 
The first of these, advanced traffic manage- 

ment, uses surveillance and communications 
technology to improve the management of traffic. 
Surveillance is achieved by widespread traffic 
sensors along roads (using computer vision, 
radar, or induction loops in the road). A traffic 
management center processes the information 
from the sensors and other sources, such as 
vehicles on the move acting as "probes," and 
uses it to regulate traffic flow through signal 
timing, freeway ramp controls, and signs with 
changeable displays. Systems like this already 
operate in a few cities, and new technology is 
being added to them continually. 

ATlS 
Advanced traveler information adds a further 

loop to this network. It provides travelers in their 
cars with a range of information on traffic 
conditions and alternative routes. Systems in the 
car might includ': electronic maps, route guidance 
based on "dead-reckoning" sensors or the global 
positioning system (GPS), and information on 
local amenities. 

AVCS 
The most complex of these categories, auto- 

mated vehicle control, helps drivers by simphfy- 
ing or assisting in various driving tasks. The range 
of possible technology extends from head-up 
displays that appear to project dashboard infor- 
mation out ahead of the vehicle into the driver's 
field of vision to the fully automatic road, in 
which the driver would cede complete control of 
the car to automatic systems guided by sensors in 
the car and the road. This vision of the distant 

73 ThjS problemhas hampered even non-intelligent highway infrastruclure development in the past. See O m ,  Delivering the Goods: Public 
Works Technologies, Management, and Finance, OW-SET-477 (Washington, DC: U.S. Government Printing Office, April 1991). 

74U.S. General Accounting Oftice, Smart Highways: An Assessment of Their Potential To Improve Travel, GAO/PEMD-91-18 
(Washgton, DC: U.S. Government Printing Office, May 1991). 
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Table 7-8-Federal IVHS Funding, FY 1989-93 
(rnllllons of dollars) 

1989 1990 1991 1992 1993 

General operating expenses 
appropriations .................... $2.3 $4 $20 $1 37.9 $ 30.0 

ISTEA ... - - - 19.2 ....................... .. 187.7 
Total.. ............................ $2.3 $4 $20 $1 57.1 $21 7.8 

SOURCE: U.S. Department of Transportation, Federal Highway Administration, Office of Traffic: Operations and Intelligent Vehicle Highway 
Systems. 

future would allow "platooning" of vehicles into 
tight clots of three or four vehicles whizzing along 
bumper to bumper, greatly increasing the volume 
of traffic a road could carry. In between these lie 
shorter term prospects for obstacle detection 
using microwave or laser radar; adaptive cruise 
control, which uses radar or computer vision to 
control distance from the car in front as well as 
speed; lane guidance; and infrared night and fog 
vision enhancement. 

APPLICATIONS OF IVHS 
Some of the technologies described above, and 

Tollway, the Oklahoma lknpike, the New Jersey 
Turnpike, and in L~uis iana .~~ 

IVHS applied to public transport can provide 
operators and users with information enabling 
more efficient use of high occupancy vehicles like 
buses and pool vans. Smart card technology could 
make payment and transfer within a system 
easier. 

Much of the early IVHS work focused on urban 
and large highway applications such as conges- 
tion and routing. However, in-car safety systems 
and location technologies, for example, can have 
particular value in a rural setting. 

others such as vehicle tracking and smart 
are used to address particulararkinds of transport 
problem. For example, electronic and communi- I Federal Funding" 
cations technology allows precise tracking of a FederalIVHS fund@ grew from 
company's vehicles to enhance their quick, effi- I989 to I993 (see table 7-8) and changed 

cient dispatch, and can also speed up the monitor- form with the Passage of EXEA. It now has two 
ing that is required when goods are moved across components: IVHS a~~ropriations bill (General 

the country. Roadside beacons and sensors can Operating Expenses) funding and ISTEA fund- 
record information about passing vehicles, such 
as their loading and weight, that at present 
requires a stop. They could also be used for toll 
collection on the move, with vehicles equipped 
with meters that registered a charge as certain toll 
points were passed. This has application to all 
traffic, not just commercial. Electronic toll sys- 
tems are already in use on the North Dallas 

ing. ISTEA funding for IVHS programs comes 
from the Highway Trust Fund and does not need 
a separate appropriation. However, the congres- 
sional appropriations committees do determine 
the overall annual obligations from this trust fund, 
so that there can be a proportionate increase or 
decrease across all programs funded from it. The 
appropriations bill money is separate and supple- 

75 Smart cards are small cards, somewhat like credit cards, with the capacity to store information and perhaps process it, using magnetic 
stripes and perhaps some embedded electronics. Versions have been used for storing personal medical information in some State programs. 

76 Ben-Akiva et. al., "The Case for Smart Highways," op. cit., footnote 73. 

77Pederal funding information is drawn from U.S Department of Transportation, Federal Highway Administration, Office of Traffc 
Operations and Inteagent Vehicle Highway Systems, "An Overview of IVHS Program ImpIementation Plans in FHWA," March 1992; and 
Susan Lauffer, U.S. Department of Transpoltation, Federal Highway Administration, personal communication, Sept. 15, 1992 
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Box 7-C--TravTekl 

E 
The curious can gain a feel for 

what it's like to drive a smart car by 
visiting Orlando, Florida, where a 
group of public and private organi- 
zations are trying out several ad- 
vanced traveller information sys- 
tems (ATIS) and advanced traffic 
management systems (ATMS) in a 
program dubbed TravTek (short for 
Travel Technology). One-hundred 
General Motors Oldsrnobile Toro- 
nados equipped with computers 
programmed with maps and infor- 

Dashboard of TravTek vehicle. matimn about the Ollando area are 
available through Avis Rent A Car. 

The American Automobile Association, OM, the Federal Highway Administration, the City of Orlando, and the 
Florida Department of Transportation are the major partners in the $12-million, %year project (the driving test part 
of which will last 12 months) and will study the way the system performs and how drivers respond to It 

The experience of being told where to go by one's car is impressive and sometimes entertaining. The system 
works well enough to enable strangers to find their way around Orlando with only a few hitches. The car's special 
equipment is not difficult to grasp. The dashboard and wheel have more buttons than most cars but the effect is 
not overwhelming (see photos). TravTek has added to the display ween that comes as standard in the Twonado 
two computers with hard disk drives that handle the routing and the navigation functions, a global positioning 
satellite (GPS) data receiver, a dead-reckoning system to track the car's movements, and a two-way 
communication system to link each car to the Orlando Traffic Management Center WC). The screen serves as 
the main interface between the car's occupants and the computers, with a synthesized voice as an additional 
means for TravTek to convey its thoughts to the world. 

When the car starts, the computer turns on automatically (there is a password as a security measure). 
Instructions and choices are typically provided in a menu of options on the screen. Various destinations are 
offered-hotels, restaurants, and 
local attractions, with information 
about what they offer, how near 
they are, and price. One can also 
enter a street address or the inter- 
section of two streets, using letter 
keys that appear on the ween 
when this option is selected. This 
selection prwss must be done 
while the car is in "park," to reduce 
the risk of the driver's attention 
being drawn from the road. With the 
destination selected and the route 
planned (the system takes a few 
seconds to do this), the car issues Detail qf TravTek screen with map displayed. 
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vocal commands (which can be switched of9 that supplement the visual display. The voice is startling at first, with 
a metallic timbre and an oddly Scandinavian inflection. Two choices are available for the visual display: a 
conventional route map, on which an arrow locates the car, or a schematic map that just indicates directions for 
the next short stretch. 

The basic system thus allows travelers to pidc a destination in a dty of which they know little or nothing, and 
be guided there. The car keeps trackof its own position by continually comparing the information it rebehres every 
minute from GPS and the results of the dead reckoning process with its database of geographic information. The 
system is generally accurate, although the arrow marking the car's location is sometimes slightly askew, especially 
if the distances covered are short. 

A further feature of TravTek is the connection of the system's cars to Orlando's central TrafficJJlanagement 
Center. The communication is two-way, so that the TMC receives information about how fast TtavTek vehides 
are moving, which supplements the traffic reports of observers, video monitors on certain busy roads, and 
construction reports. This allows the TMC to build up a rnore detailed picture of traffic conditions in the Orlando 
area, and to broadcast to TravTek cars warnings of delays or diversions. Route planning g t h e  TravTek incar 
system takes account of this information, and if arelevant update is received while ajourney is underway, the voice 
will notify the driver that there may be delays ahead and ask whether the computer should plan a new route that 
avoids it. 

According to the TMC staff, the existing communication system would not easily cope with many more than 
the present 100 TravTek vehides, if they were all to transmit information back to the TMC. Given the potential 
intrusion on adriver's privacy of having movements tracked, this feature might be limited to a specialized, limited 
group of "probe vehicles." Taxis would be natural candidates, as they are likely to be in use for a much greater 
proportion of time than private vehicles and would therefore provide rnore traffic information. 

1 Research for this box was done on an OTA staff visit to Orlando, Florida on July 27-28,1992, which included 
interviews with Elford 0. Jackson, traffic signal system manager, Bureau of Transportation Engineering, City of Orlando, 
and Don L. Gordon, project manager, Research and Development, American Automobile &&ciation. 

ments trust fund money for a number of IVHS 6 deployment studies; 16 FlKWA research pro- 
programs. grams; and 5 Federal Tr'ansit Authority evaluation 

The Federal Highway Administration (FHWA) and research projects. (See box 7-C for a view of 
continues to encourage joint funding by nonfed- one of these projects.) 
era1 participants such as State and local govern- 
ment and private sources, aiming to achieve a 
50-50 split wherever possible. ISTEA imposes a 
limit of at most 80 percent Federal IVHS funds on 
any project. 

As of May 1992, FHWA listed 63 IVHS 
projects underway in the United States.78 These 
comprised 23 operational tests, 14 in advanced 
traffic management, 7 in advanced traveller 
information, and 2 in commercial vehiclle opera- 
tions; 13 advanced public transportation projects; 

I Com petit iveness and Employment Effects 
IVHS is not yet a big employer, but it has 

grown fast since 1987 and may continue to do so 
with the upswing in national interest. A dozen 
people attended the first meeting of Mobility 
2000, the predecessor of IVHS America, in July 
1987; 1,180 people attended IVHS America's 
second annual meeting in May 1992, a hun- 

'8 Office of Traffic Management and IVHS (HTV-l), Federal Highway Administration anti Office of Technical Assistance and Safety 
(TTS-I), Federal aansit Administration, Intelligent Vehicle-Highway System (NHS) Projects in the Unitt!d States, May 1992. 
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dredfold increase in 5 years.79 A May 1990 survey selling the service, which may well also prove to 
of 82 North American organizations suggested be the case with ATIS. The distinction between 
that at that point at least 760 people were working information services specifically for travelers and 
full-time on IVHS other forms of personal communication and 

The recent growth in the level of involvement information service is unlikely to remain sharp, as 
and the potential value of the market suggest that each grows and diversifies. The American Auto- 
IVHS has the potential to spawn numerous jobs mobile Association (AAA) is experimenting with 
across a wide range of engineering, manufactur- different ways of making this "yellow pages" 
ing, and construction disciplines. IVHS Arner- information available to AAA members, through 
ica's strategic plan, which was used in the. computer terminals at hotels and airports, at 
preparation of the federally mandated EHWA home, or in the car.81 
plan in late 1992, envisages expenditure of over 
$200 billion over the next 20 years, about 20 
percent of it public funds. I Foreign lVHS 

The value added to an individual car will Both Europe and Japan have had large IVHS 
probably be of the order of $1,000 or $2,000 R&D Programs for longer than the United States. 
(IVHS America take a figure of $1,500 average Europe has two principal programs, Prometheus 
for their cost calculations), in ATIS and AVCS. (Program for European Traffic with Highest 
Motorola's GPS unit sold for $400 in 1992, and Efficiency and Unprecedented Safety) an $8- 
navigation units are typically based around one of million, 8-year project focusing on vehicle tech- 
these, a PC, and perhaps an optical disk memory. nologies such as collision avoidance and on- 
Motorola's market research suggests that custom- board navigation systems, and Drive (Dedicated 
ers of cars costing $25,000 and more might be Road Infrastructure for Vehicle Safety in Eu- 
prepared to pay between $500 and $2,500 for a rope), which completed its 3-year, $170-million 
system giving route and navigation information. first phase in 1991.82 Drive encompasses over 70 
At the moment even the higher of these figures projects on the development of basic IVHS 
would be hard to achieve, but the price is likely to infrastructure, such as cellular broadcasting bea- 
fall fast as sales volume grows. Cellular phones, cons and communications centers. The second 
which embody some of the same technology, first phase, running from 1992 to 1994 and planned to 
went on sale in October 1983 for $3,500; by 1992 cost $280 million, focuses on demonstrating the 
they could be had for less than $100. Indeed, technologies investigated in the first part.83 Sev- 
cellular phones are sometimes literally given eral smaller European programs, including tests 
away, as the companies make their profits from of ATlS equipment, are also underway. 

' 9  WilliamM. Spreitzer, manager, VehicleISystems Coordination, General Motors ResearchLaboratory, personal commuuication, Sept. 22, 
1992. 

a0 The survey is reported in William M. Spreitzer, "IVHS Activities in the United States," presentation made at National Leadership 
Conference: Implementing Intelligent Vehicle-Highway Systems, May 3-5, 1990, Orlando, Florida The survey asked respondents to 
characterize their IVHS efforts as small--1 to 5 full-time people working medium-6 to 25; or large-26 and over. The figure 760 was arrived 
at by assigning the lowest number to each category and multiplying it by the number of organizations reporting this level of activity. Thus small 
programs counted as 1 person, medium as 6, and large as 26. Seventy-two of the 82 organizations approached responded to the survey, in a 
similar distribution to the original 82. 

81 Don L. Gordon, project manager, Research and Development, American Automobile Association, personal communication, July 28, 
1992. 

a2Ben-Akiva et al., "The Case for Smart Highways," Technology Review, op. cit., footnote 73. 

83 "Special ReportfTransportation: Testing the Concepts Worldwide," IEEE Spectrum, May 1991, pp. 30-35. 



Table 7-9-Summary of Potential Impacts of EVs and IVHS on Technology Advance and Employment, 
and Prospects for Use of Defense Technology and Resources 

Electric vehides Intelligent vehicle highway systems 

Technology advance Battery and fuel cell work drives R&D in materials, catalysis, 
membranes. 

Fuel cells can stimulate R&D in a range of hydrogen related 
technologies-production, transport, storagt+contributing to wider 
availability and use of this dean fuel. 

Development of efficient subsystems could have benefits beyond 
EVs--e.g. in other autos and, for HVAC, in housing construction. 

Employment effects Small near-term employment effects; numbers currently involved in 
EV R&D l o w i n  the 100s. 

If 50 percent of the cars in the United States came under regulations 
likethose passed inCalifornia(as would be the case if every State 
that expressed an interest in doing so were to pass such 
regulations, an unlikely outcome at this point), sales of EVs might 
be 500,000 a year by 2003, providing on the order of 10,000 jobs 
in assembly, with perhaps three times as many in parts supply. 
This is highly speculative, however; environmental regulations 
have been scaled back in the past when industry made aforceful 
case that it could not satisfy them economically, and there is 
considerable oppostion in the northeast toimposing the California 
standards. 

In the lonaerterm, direct substitution of EVs for lCEVs would be likely - 
to lead to adecrease in overall auto employment, owing to simpler 
construction, as well as a redistribution of skills. Export 
oppiiunities to developing countries in central Europe and the 
South are a possibility. 

Defense conversion National labs are developing batteries for USABC and fuel cells for 
DOE, and Argoilne hasan EV testingiaciiity. Defense contractors 
are performing some of the cooperative research. 

Ultracapadtors, developed through SDI, might complement fuelcells 
in an EV. 

Advanced materials developed for aerospace can be used in 
designing lightweight vehicle bodies, though they are often very 
expensive. 

C 
Defense firms are working in collaboration with Big Three on power 

trains, inductive charging. 

SOURCE: Office of Technology Assessment, 1993. 

- - - - - - - - 

IVHS work covers many technologies and might stimulate cross- 
fertilization between fields. 

More than driving individual new technologies, IVHS is likely to bring 
together and apply diverse technologies developed elsewhere, 
providing a potentially large market for them. 

Greatest potential employment effects in the long termcould be large 
numbers of construction jobs installing smart highway 
infrastructure. 

Supply of communication equipment and other components of IVHS 
is another potentially large employment opportunity, with the 
greatest near-term effects in the supply of in-car systems. 

Independent vehicle-installed equipment such as navigation 
computers and automated steering and braking systems would 
generate little ongoing employment after installation. 
Infrastructure based services such as traffic management would 
generate sustained employment in operation and maintenance. 
Increasingly technologically sophisticated vehicles are likely to 'C1 

demand correspondingly more complex servicing. % 
V) 

0 a 
C 
'3 
=I 
V) 

Opportunities for systems integration by defense primes. 'C1 

Sensing and communications technology developed for military 4 fi 
important for navigation and lane sensing. 

Traffic management can draw on air traffic control technology and g 
experience. P n 
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OTA interviews suggest that the U.S. IVHS deployment of a system for communicating 
community is less concerned about falling behind traffic data in real time, Japan appears to be well 
Europe, where no clear lead has emerged, than ahead of other regions of the 
about Japan, which is well positioned to compete 
in producing ATIS units to go in vehicles. Japan 
already dominates in technologies, such as com- 
pact disk drives and flat panel displays, that are 
important components. The keiretsu system facil- 
itates the kind of cooperation between companies 
that IVHS demands, and the historical tendency 
for close cooperation between government and 
industry also favors integrated development of 
systems. 

Some IVHS technology has already been 
commercialized in Japan; about 200,000 vehicles 
have been equipped with GPS navigation sys- 
tems. Most of these have been built by Nippon- 
denso and installed in Toyota cars, or built by 
Surnitomo for Nissan cars.84 Some of the success 
of these systems is probably due to the difficulty 
of navigating in Tokyo, where streets are haphaz- 
ard and houses numbered according to when they 
were built rather than their position on a street or 
within a block. In addition, 74 Japanese cities 
operate traffic surveillance and control systems, 
such as the one in Tokyo, where the messages on 
roadside signs can be varied in response to 
information from sensors dong the roads collect- 
ing data on traffic volume and speed. This traveler 
information system is being further developed, 
and by 1995 is expected to provide continuous 
data radio broadcast of travel information in all 
major cities, receivable by an on-board unit 
costing a few hundred dollars. A recent Univer- 
sity of Michigan report on NHS in Japan 
concluded that "[elspecially in the imminent 

CONCLUDING REMARKS 
Clean air legislation is pushing electric vehicle 

development. The intensive focus on rapid tech- 
nology development provides opportunities for 
the defense industry and weapons labs to contrib- 
ute their considerable experience in advanced 
engineering research and applied science. The 
research may lead to broader application of some 
of the technologies developed. The near- to 
medium-term employment effects are likely to be 
small, however. Without major improvements in 
performance and price, the EV is unlikely to 
penetrate the market beyond what is mandated, 
and even the extent of this may not be very great, 
if legal challenges and other opposition, or a 
slackening of government commitment, limit 
mandates for ZEVs. If the pressure were to pay 
off, however, and an EV industry to establish 
itself, perhaps serving an export market as well as 
domestic, the country might enjoy considerable 
benefits in reduced reliance on oil, reduced 
pollution, and technology advance. 

IVHS offers potentially more new high-tech 
jobs in the next decade than EVs do, as navigation 
and other units are built and installed in cars. 
While it may not drive new technology develop- 
ment to the same extent as EVs, IVHS will draw 
on existing technology, including some devel- 
oped for defense, and broaden the market for it 
considerably. See table 7-9 for a summary of the 
potential impacts of EVs and IVHS. 

a Rob& D. Ervin, An American Observation of N H S  in Japan (Ann Arbor, MI: The University of Michigan, 1991). 

Ibid., p. 1. 



HGH-SPEED INTERCITY GROUND TRANSPORTATION 

Energy- 
Efficient 

Transportation: 
Public 

Systems 

H igh-speed ground transportation (HSGT )-trains that 
operate at speeds siguficantly above 125 miles per 
hour-are technological reality. Whether using steel 
wheels on rail to carry the cars, as conventional 

passenger trains do, or conveying them on a magnetic cushion 
(maglev), HSGT can be built. Steel-wheel trains running at more 
than 100 miles per hour were introduced in the United States as 
early as the 1930s, and high-speed trains have been transporting 
passengers in Japan and France for more than a decade. Maglev 
systems are based on principles that have been understood since 
the early 20th century and have been under development since 
the mid-1960s. Small-scale, low-speed maglev systems currently 
operate in Germany and England; high-speed systems are in 
prototype testing phases in Germany and Japan and an imported 
version may be built in the United States. 

Construction of a HSGT system has been "right around the 
corner'' for at least 25 years in the United States. While France's 
TGV (Train h Grande Vitesse) has been in service for more than 
10 years, and Japan's Shinkansen (bullet train)' for nearly 30 
years, U.S. high-speed train systems have barely advanced 
beyond feasibility studies and modest research and development 
(R&D) efforts. The reasons have to do with policy as well as 
geography and demographics. Both Europe and Japan have 
densely populated cities that are not far apart. For many years 
their governments have also strongly supported passenger rail 

S 

1 Shinkansen simply means new bunk line, but "bullet train" is the name commonly 
used in English. 
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systems, plus transit systems linked to intercity 
rail, while other policies (e.g., high gasoline taxes 
and expensive airfares) have made air and auto 
travel less attractive than in the United States. 
These differences have a critical bearing on the 
feasibility of HSGT in this country. 

HSGT-maglev in particular-has received a 
good deal of attention and political support 
recently in this country. A comprehensive trans- 
portation law passed in 1991 authorizes Federal 
support to the tune of $725 million for a 
demonstration maglev project, and $50 million 
for smaller steel-wheel-on-rail projects, though 
not much has been appropriated and spent so far. 
Both systems have been proposed as candidates 
for government-backed defense conversion initi- 
a t ive~ .~  

This chapter considers HSGT in terms of its 
potential contribution to American economic 
competitiveness and its possibilities for defense 
conversion. Previous studies by the Office of 
Technology Assessment (OTA) and others have 
analyzed HSGT from the standpoint of pollution, 
dependence on foreign oil, safety, and congestion 
and delay at airports and on  highway^.^ These are 
s i m c a n t  public policy issues-indeed they are 
key reasons for considering HSGT among the 
transportation initiatives the Nation could adopt- 
but they are mostly outside the analytic scope of 
this assessment. However, the feasibility of HSGT 
in the United States is directly relevant to the 
issues discussed here, i.e., international competi- 
tiveness and defense conversion. 

Government support is necessary to make 
HSGT systems feasible, according to recent 
reports by both OTA and the Transportation 
Research Board of the National Research Coun- 
cil. OTA said that maglev or high-speed rail 
systems "must be . . . publicly financed in order 
to be built" in the United  state^.^ The Transporta- 
tion Research Board said: "It is unlikely that any 
new HSGT system in amajor U.S. corridor would 
cover its capital and operating costs from farebox 
revenues.' ' 5  

The studies agreed that the main potential 
market for HSGT systems is trips of about 
100-150 to 500 miles between cities, on heavily 
traveled routes, and the main competition is air 
travel. On shorter trips, the studies said, automo- 
biles have a clear advantage, and on longer ones 
airplanes would likely win out. The most promis- 
ing U.S. routes for HSGT are the Northeast 
corridor (Washington-New York-Boston) and b s  
Angeles to San Francisco, with two more possi- 
bilities @allas/Fort Worth-Houston and Los An- 
geles-Phoenix) at present and perhaps a dozen 
more by 2010.6 In most of these corridors, it 
appears the systems could break even only with 
the unlikely combination of costs at the low end 
of current estimates, fares that are high compared 
with current airfares, and ridership at least as great 
as all current air travel in the corridor? For the 
most likely combination of cost and fare levels, 
only one corridor (Los Angeles-San Francisco) 
has enough passenger volume at present to break 
even, again assuming ridership equals al l  air 
travel in the corridor, and only four are likely to 

See, for example, Peter H. Stone, "The Faster Track: Should We Build a High-Speed Rail System?" The American Prospect, fall 1992, 
pp. 99-105. 

3 U.S. Congress, Office of Technology Assessment, New Ways: Tiltrotor Aircrafr and Magneticdly Levitated Vehicles, OTA-SET-507 
(Washington, DC: U.S. Government Printing Office, 1991); U.S. Congress, Office of Technology Assessment, US. Passenger Rail 
Technologies, Om-STI-222 (Washington, DC: U.S. Government Rinting Office, 1983); Transportation Research B o d  National Research 
Council, In Pursuit of Speed: New Options for Intercity Passenger Transpori, special report 233 ( W d g t o n ,  DC: 1991). 

4 0% New Ways, op. cit., footnote 3, p. 86. 

5 Transportation Research Board, op. cit., footnote 3, p. 8. 

6 Ibid., pp. 109-110, tables 4-3 and 4-4. 

7 Ibid., pp. 9, 117. The Transportation Research Board study combined capital and operating cosu; it d e f d  brealdng even as covering 
both. 
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by 2010.8 Hence, the need for government sub- 
sidy. Capital costs are a particular obstacle for 
private financing; HSGT requires large upfiont 
investment in a fixed asset with little resale 
value-an inherently high-risk undertaking. 

The need for government subsidy is not an 
insuperable obstacle. Modern rail systems in 
other countries have all been built on a foundation 
of strong government support, though it does 
appear that high-speed systems may now be 
capable of paying their own way. If the public 
benefits of the HSGT systems are great enough- 
benefits such as environmental advantages and 
lesser dependence on foreign oil-then the argu- 
ment for public funding for HSGT and for other 
supportive government policies (e.g., higher gas- 
oline taxes) could be compelling. 

From the standpoint of the systems' contribu- 
tion to economic competitiveness, a central ques- 
tion is whether they could spur the advance of 
highly innovative, broadly applicable technolo- 
gies. A look at the requirements of the industry 
and experience abroad suggest that development 
of HSGT in this country would contribute to the 
support of some advanced technologies, but the 
effects would probably be helpful rather than 
crucial. It seems unlikely that technologies asso- 
ciated with HSGT would have the kind of 
widespread creative effects across many indus- 
tries that technologies at the core of the computer 
and telecommunications industries have exerted. 

As for employment, judging by experience in 
Japan and France, even a successful U.S. industry 
would not create a great many jobs in rnanufactur- 
ing rolling stock and parts-probably a few 
thousand at most. Construction employment could 
be more substantial, since more than two-thirds of 
the total cost of creating HSGT systems is in 
building the tracks or guideways, but these jobs, 
as far as local and regional economies are 
concerned, are short-term. Service jobs associ- 

ated with the systems (in both operation of the 
vehicles and maintenance of tracks and guide- 
ways) could be permanent and somewhat more 
numerous than the manufacturing jobs. If HSGT 
were to attract newf travelers, beyond those simply 
switching from cars or airplanes, these jobs could 
be net additions to the economy. 

The potential for converting defense plants 
from making weapons systems to manufacturing 
HSGT vehicles lcmks limited. Several defense 
contractors with experience in some of the 
technologies involved in HSGT (e.g., aerodynam- 
ics and light-weight materials) have taken part in 
small government-.led development programs in 
the United States. Most report that they are 
unwilling to stake much of their own money to 
advance this effort. Even for successful interna- 
tional firms, the market for rolling stock is 
relatively limited and quite variable from year to 
year. The potential looks brighter for defense 
fm to supply parts and subsystems in such areas 
as signal, communication, and control systems, 
which may be baseci on military technologies. For 
large defense contractors with civil engineering 
capabilities, such as Raytheon, HSGT might offer 
possibilities in guideway engineering and con- 
struction. But commercial competition would be 
fierce from firms such as Monison-Knudsen, 
Bechtel, and ICF Kaiser Engineers, all of which 
have ample experience in transportation system 
engineering. 

I Rail Systems in the United States, 
Japan, and Europe 

Rail transportation, intercity and intracity, is 
far more sigmficant in Europe and Japan than in 
the United States. In the late 1980s, rail trips in 
France were 33 times the number of airplane trips, 
and in Japan rail trips outnumbered airplane trips 
130 to 1; in the United States, airplane trips were 

Ibid., p. 8. 
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1.2 times the number of rail trips? Some of this 
difference is explained by the sheer size of this 
country and the distance between cities. Also, 
higher U.S. incomes (until recently) allowed 
Americans to make more long-distance trips than 
Europeans and Japanese. But these explanations, 
which may be defined as personal preference for 
air over rail, are incomplete. Public policy has 
played at least as large a role. 

The mix of transportation modes in a country 
is affected by access, convenience, and cost, each 
of which is affected by public policy decisions. In 
Europe and Japan, rail and air systems are (or 
were until recently) operated by single State- 
owned or highly regulated firms. Government 
ownership or control of both systems meant that 
policymakers could weigh decisions on which to 
support by the same criteria. For example, deci- 
sions in favor of rail over air may have been 
influenced in part by these countries' reluctance 
to increase their dependence on foreign oil. The 
reality of foreign oil dependence in the United 
States did not begin to take hold until the 1973 oil 
embargo, some 15 years after the National 
Defense Highway Act set the fundamental direc- 
tion for the U.S. transportation system in the 
post-World War 11 era. 

In both Europe and Japan the commitment to 
and subsidies for passenger rail service have been 
strong. Some of these systems were operated at 
heavy losses; Jap& Railways, before its privati- 
zation and division in 1986, had debt equal to 
one-half of the Japanese Government's budget.1° 
Although government support for the railways o£ 
Europe is less extreme, these systems also receive 
extensive support, including direct operating 
subsidies. In the United States, Amtrak's operat- 
ing subsidy has been relatively modest and has 
continuously diminished. Note, however, that 
most countries operating HSGT systems report 
that they are profitable-after the initial govern- 

ment investment in research, development, and 
infrastructure. Arntrak's moderately high-speed 
Metroliner corridor is also reported to be profita- 
ble. 

Aside from direct subsidy, rail travel in Europe 
and Japan has been indirectly subsidized by tight 
restrictions on domestic air travel (limited num- 
bers of flights and high ticket prices) and large 
taxes on gasoline, which tend to discourage both 
auto and air travel. The United States, on the other 
hand, has not regulated airfares for over 10 years 
and limits total flights mainly for safety purposes, 
when necessary, not for transportation policy 
reasons. U.S. gasoline taxes are extremely light 
compared with those in other industrialized na- 
tions; prices at the pump are one-third to one- 
quarter those in Japan and Europe. 

The Federal Government has long been heavily 
involved in building air and highway infrastruc- 
ture. In the past, general revenues were used to 
build airports and pay for air traffic controllers 
and their equipment; but the Airport and Airway 
Trust Fund, fed by user fees, began to cover 
Federal spending on airport improvements in the 
1970s and, more recently, the air traffic control 
system. Federal highways were once funded 
largely through general taxation as well, but the 
National Highway Trust Fund paid for the multi- 
billion dollar interstate system that was launched 
in the 1950s. Most States fund their road con- 
struction through gasoline taxes and airport in- 
vestments through landing and other fees. 

Railroads got their share of Federal largess in 
the last century. Rail systems in the West received 
enormous government support in the foxm of land 
grants; East Coast rail companies got government 
help in the forms of monopoly franchise awards 
and right of way acquisition through the Govern- 
ment's right of eminent domain. Although this 
government assistance was critical to their early 
development, rail systems today have no trust 

Data from Ewopa World Yearbook (London: Europa Publications, 1991). Japanese data include only Japan Railways trips (excludes 
private railroads). Data for the United States includes commuter railroads as well as Amtrak passengers. 

10 Michael Selwyn, "Japan: Speed Is of the Essence," Asian Business, June 1990, p. 66. 
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fund of their own nourished by user fees, compa- 
rable to the airport and highway trust funds, to 
support infrastructure improvement. However, 
Congress has authorized spending from the high- 
way trust fund for development of high-speed 
ground systems, maglev in particular.ll 

In contrast to Europe and Japan, with their 
continuing legacy of government support for and 
heavy ridership of trains, U.S. public policy 
related to transportation customs would have to 
change for HSGT to succeed. Riders would need 
to be drawn from the most advanced airline 
system in the world-advanced not only in miles 
flown and area covered but also in formidable 
marketing capabilities, including price wars that 
wipe out weaker competitors.12 

Nevertheless, there are signs that HSGT sys- 
tems may be coming closer to fruition in the 
United States. So far, Federal funding for HSGT 
has been small. However, foreign governments 
may indirectly subsidize early ventures in the 
United States. If the Texas TGV project is built, 
foreign financing will play a large role, with 
subsidies corning in part from the French Gov- 
ernment-owned Credit Lyonaise (see box 8-A). 
Presumably, the purpose of the French invest- 
ment is to sell the French system and get in on the 
ground floor of an emerging market. If HSGT 
progresses in the United States, it may be 
unrealistic to expect that foreign governments 
will continue to provide financial subsidies and 
patient capital to the projects. Federal or State 
Government relationships with railroads and 
airlines more like those in Europe and Japan are 
likely to be the condition for a substantial HSGT 
system in the United States. 

I HSGT in Europe and Japan 
European and Japanese developments of HSGT 

have been extensive. The French TGV is the 
fastest steel-wheel-on-rail system in the world. 
With two lines in operation and more planned, 
TGV is in full swing. Frame is also aggressively 
pursuing foreign markets, e.g., Korea and the 
United States. In North America, TGV technol- 
ogy is marketed through Bombardier of Canada, 
whose French subsidiary was involved in the 
original development of the TGV.13 

Germany's steel-wheel high-speed rail, the 
Inter City Express (ICE), entered revenue service 
in 1991 between Hamburg, Frankfurt, and Mu- 
nich. Besides high-speed conventional rail sys- 
tems, Germany has developed maglev as well. 
The German Transrapid system is closer to 
commercialization .than any other maglev system 
and is the one proposed for the Orlando maglev 
demonstration project (see box 8-A). Using at- 
tractive magnetic force generated by conven- 
tional electromagnets, Transrapid reduces some 
technical difficulties of building the vehicle (see 
box 8-B). However, because Transrapid operates 
with such a small gap between the vehicle and the 
guideway (about 3/s of an inch), extreme accuracy 
is required in constructing the guideway. Such a 
tight tolerance may not be achievable without 
drastically inflating costs.14 

HSGT systems of various kinds have been 
developed in Spain, Italy, Sweden, and the United 
Kingdom, as well iis Germany and Japan. The 
U.K. and Swedish systems have tilting trains that 
can be used at higher speeds on existing or 
upgraded tracks, in contrast with TGV and ICE, 
both of which demand new, straighter rights-of- 
way and dedicated rail track for extremely high- 

The Intermodal Surface Transportation EEciency Act of 1991, Section 1036. 
l2 In early 1993, after over 2 years of recession followed by w e v e  even o r  a i r s  were in financial trouble; price wars were 

damaging them as well as weaker companies. How- in the long run it may be more feasible to buiMmagkv 
svstems as com~lements to airlines than as com~etitors. Ja~an Airlines has lone taken an interest in manlev as a wav to connect aimorts with .2 - w  - 4 - - -z - - 

downtown areas. 

l3 Bombardier, Annual Report, 199 1. 
l4 New York State Energy Research and Development Authority, Technical andEconornic Maglev Evaluation, June 1991. 
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Box &A-The Orlando Maglev and Texas TCV systems 
Orlando, Dallas-Fort Worth, San Antonio,and Houston are likely to be the first places in the United States to 

have HSGT systems. The Orlando project, using the German Transrapid maglev system, is limited to a 14-mile 
single guideway with only one vehicle, connecting the Orlando airport to Walt Disney W d  hotels. The project 
planned for Texas, using the French TGV steel-wheel-on-rail technology, will be a full-scale transportation system 
connecting major cities and points between with 620 miles of track Instead of complementing air service, as the 
Orlando project will do, the Texas TGV will be competing for passengers with airlines. Both systems involve 
consortia of foreign and domestic firms and will use a mix of foreign, domestic, and Federal and State Government 
financing. 

The Texas project began in 1989 with afranchise award from the State Legislature to an international team 
headed by the U.S. firm Morrison Knudsen and including foreign rolling stock companies (Bombardier of Canada 
and GEC Alsthom of France) and some foreign financial interests, such as the French Governmentowned Credit 
Lyonaise. Preliminary work, including environmental studies, was underway in 1992.' Assuming the project goes 
forward, total costs are expected to be $5.8 billion, of which about $3 billion would be for construction of the 
guideways and stations. Most of the spending will be in the United States. Procurement of rolling stock and 
signaling, train control, and electrical power equipment had not yet been worked out in late 1992, but it was 
expected that a considerable amount would be from U.S. firms. 

The first line, linking Dallas-Fort Worth and Houston, was projected to open in 1998, with San Antonio-Dallas 
links to be completed by 1 999.2 The Dallas-Houston line will compete directly with Southwest Airlines, which flies 
between Houston and in-town Lave FmM in Dallas. Southwest has argued vehemently against the project claiming 
that tax-free industrial development bonds (IDBs), which the backers of Texas TGV hope to use for financing some 
$2 billion of the project, are an unfair government subsidy. 

It is by no means certain that the Texas TGV will get permission to use IDBs, since the Federal tax code limits 
the amounts States may issue? The reason for the limits is that the Federal Treasury is the biggest loser of revenue 
when tax-free bonds are issued, since the Federal Government has higher income taxesthan States (indeed, the 
State of Texas has no income tax). Railroad construction, unlike airport construction, is counted against States' 
IDB quotas. Proponents of the Texas TGV, as well as backers of other rail systems, argue that the code should 
be changed to treat railroad construction in the same way as airport construction. 

The Orlando project is far more limited in size than the Texas TGV but more daring in its application of new 
technology. It promises to be the first high speed (300 kilometers per hour) commercial maglev in the world. Maglev 
Transit, Inc., an international consortium of US., German, and Japanese firms, plans to build the system at a 
projected cost of $622 million, of which Federal funds will supply a substantial part. Congress has approved a 
contribution of $98 million to the project, from the mass transit account of the Highway Trust Fund. The rest will 
come from the members of the consortium. 

Construction costs are expected to account for $300 million and vehicles for roughly another $100 million. 
Although the U.S. content of the project has not yet been fully worked out, Maglev Transit officials expect it to be 
substantial. Florida has been guaranteed that at least $100 million of workon the project will be within the State. 
Howwer, the vehides will most likely be built in Germany. Part of the Federal Railroad Administration's certification 
of vehicle states that the vehicle must have the exact specification of the prototype vehicle operating inGermany. 

1 For example, some dairy farmers and cattle ranchers opposed the project on grounds that noise frompassing 
trains might scare thelr animals, causing welght loss and lower mllk ylelds. The Issue Is under study. 

2 In December 1992, backers asked for a year's delay because funding was not yet assured. 
3 States are limited to issuing no more than $150 per capita in IDES for pmjects other than airports, which have 

a special exemptbn. 

1 
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Box 8-B-Maglev Systems' 
In a maglev train two things must be achieved: the train must float and it niust move. For the lift, there are 

two approaches; one uses the attractive forces between magnets to pull the train upwards, the other pushes the 
train up by magnetic repulsion. 

The first approach, used in the German Transrapid system, is electromagnetic suspension (EMS). 
Electromagnets on the train are attracted to the metal guideway frombelow; in practice, the sidesof the trainwrap 
around underneath the guideway beneath the body of the train, effectively liftimg the train. The arrangement is 
potentially unstable. If t he gap between the magnet and the rail becomes too large or the magnetic force too small, 
gravity wins and the train drops, but if the gap becomes too small or the magnelic force too strong, the train will 
stick to the guiderail and movement will be impossible. (Think of trying to hang a pin beneath a small bar magnet 
without dropping it or letting it jump up onto the magnet.) To achieve steady suspension, the magnetic attraction 
is continuously adjusted by varying the current to the electromagnets onthe train, in resporise to information from 
sensors measuring the distance between the train and the guideway. Because the gap is so small, the guideway 
must be very smooth and laid to exacting specifications: there must be no more than afew millimeters of vertical 
variation along a length of 25 meters of track. 

A second approach, based on repulsion, is electrodynamic suspension (EPS). It uses the fact that when a 
magnet is moved over a conductor such as a coil of wire it induces a current in it. The current in the ooil itself creates 
its own magnetic field opposing the first one. In an EDS train, the magnets are on the train and the inducedwrrents 
flow in specially shaped conducting portions of the guideway. These currents prcduce a magnetic field opposite 
to that of the train's magnets, so that the fields repel each other and the train is pushed upward away from the 
track. Unlike EMS, this arrangement is stable, since if the train and the track lmve doser to each other, the 
repulsion gets stronger, and the train is pushed away again, while the force of gravity acts to keep the train from 
moving too far upward away from the track However, the effect depends on the train's moving, as it is the motion 
of the train's magnets across the metallicguideway that sets the current flowing and hence produces the opposing 
field. An EDS train therefore needs wheels to roll on until it is going fast enough for the electromagnetic effect to 
lift it. Another complication is that the electromagnetic fields are stronger than in EMS and are not as contained 
within the coils of the train, so the chance of passenger exposure is considerable. However, the Japanese EDS 
system has direct current fields, which have not been implicated in the possibility of adverse health effects; it is 
the effects of alternating current fields that are in question. Still, shielding is an issue since the strong static 
magnetic field from the EDS system could affect some prosthetic implants and pacemakers. 

EDS requires stronger fields than EMS, and is only practical using superconducting magnets. This point was 
first grasped in the early 1960s by two Brookhaven National Laboratory scientists familiar with the use of 
superconducting magnets to focus particle accelerator beams. Thus maglev is often described as a U.S. invention, 
coming from one of the Department of Energy's large national laboratories. 

Although other things could push the floating maglev train along-turbofans. for instance-prototypes and 
designs today all use linear electric motor technology. This works like a familiar AC rotary motor that has been 
unrolled. The variable electromagnets that form the stator, the stationary part that surrounds the rotating coil of 
a typical electric motor, are laid flat along the guideway, while coils on the train play the part of the rdor. The 
guideway magnets are fed an alternating current of a carefully controlled frequency that varies the direction and 
strength of the force they exert on the magnets of the passing train, pulling them forward as they approach and 
then pushing them onward as they pass. Electromagnets on the track are switched off behind the train, while the 
next section of guideway ahead is activated. The train surfs along as it were on ia wave of magnetism. 

1 Drawn from Transportation Research Board, In Pursuit of Speed, Special Report 233, 1991; Gary Stix, "Air 
Trains," Scientific American, August 1992; U.S. Congress, Office of Technology Assessment, New Ways: TiltmtorAircraft 
& MagneticaHy Levitated Vehicles, OTA-SET-507 (Washington DC: U.S. Government Printing Office, October 1991); New 
York State Energy Research and Development Authority, Technical and Economic Ma!~lev Evakration, June 1991. 
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speed operation. Tilt train technology allows car 
bodies to tilt over their truck so that passengers 
remain upright in their seats and comfortable 
through turns at high-speed. This incremental 
change in technology can yield siWcant reduc- 
tions in travel time. Although very high-speed 
systems like TGV offer much greater time sav- 
ings, they also require much greater up-front 
investment and preclude sharing track with 
freight and slower passenger trains. Arntrak is 
considering the purchase of tilting trains from 
Sweden for use in the Northeast corridor from 
Washington to Boston.15 Along this route trip 
times between New York and Boston might be cut 
from 4.5 hours to slightly under 3 hours.16 

Japan has more experience with HSGT than 
any other country. Its Shinlcansen began running 
between Tokyo and Osaka in 1964 and by all 
accounts has been profitable, even though Japan 
Railways as a whole ran enormous losses before 
being privatized in 1986. Shinkansen technology 
has undergone continuous improvements and the 
system was recently expanded. Japan also has an 
active maglev program, which originated in the 
1960s. The major current project is sponsored by 
the Japanese Railway Technical Institute (JRTI), 
which is funded in turn by the Ministry of 
Transportation and several major industrial firms.17 
This project, which uses repulsive magnetic force 
created by superconducting magnets on board the 
vehicle, began with a 14-mile test track in 
Kyushu; a much longer test track is under 
construction and is planned to form part of an 
operating line. An alternative maglev effort, 
HSST, uses technology similar to the German 
Transrapid. It has been underway since 1974 and 

is closer to commercialization than the JRTI 
system. In fact the basic HSST technology was 
originally developed by the Germans and then 
licensed to Japan Airlines when the Germans 
decided to pursue only the Transrapid technol- 
ogy.18 

I Benefits and Costs of Developing 
HSGT Technology at Home 

Since other nations, principally France, Ger- 
many, and Japan, already have commercially- 
proven high-speed steel-wheel systems and proto- 
type maglev systems near commercial operation, 
what are the advantages of developing and 
building the systems in the 'United States versus 
importing them from abroad, or possibly licens- 
ing foreign technologies? The import option may 
reduce costs, because foreign firms and govern- 
ments have already absorbed the cost of develop- 
ment, and it lessens risks, since foreign compa- 
nies are experienced in building the systems. The 
only high-speed lines progressing toward con- 
struction in the United States (those in Texas and 
Florida) involve European technologies and firms-- 
in both cases, in joint ventures with U.S. firms. 
Other nations also have some interest (e.g., 
Sweden) in the U.S. market, which is seen as 
potentially rich despite the generally guarded 
tone of the feasibility studies.19 

Possible benefits of the domestic option are the 
creation of high-quality jobs, development of 
advanced technologies that could have wide 
application, productive use of resources formerly 
devoted to defense, and the generation of a 
competitive, knowledge-intensive industry in the 

l5 JoeDougherty, "HighSpeedTiltingTrainHeadedforNortheast Corridor," PassengerTransport, Dec.P,1991,p. 1.Amtrakbegan testing 
tilt trains on the Washington-New York segment in carly 1993. 

16 As part of aNortheast comdor improvement program, the last section, that betweenNew Haven and Boston, was expected to be electrified 
by the end of 1993. 

l7 Before its breakup and privatization, Japan Railways directly funded maglev research. 

18 As noted, Japan Airlines is interested in maglev as a connection between airports and city centers. 

19 See, for example, Larry Johnson and Donald Rote, Maglev and High Speed Train Research in Europe: A Trip Report (Chicago, IL: Center 
for Transportation Research, Argonne National Laboratory, July-August 1989). 



United States. The question is how likely, and 
how large, these benefits may be. 

DEVELOPMENT COSTS 
Most of the costs of building HSGT systems 

are in construction, but research, development, 
and demonstration (RD&D) of the technology 
takes more than a trivial investment. Although 
safe, reliable systems have operated abroad for 
years, developing a first-class competitive high- 
speed steel wheel system in the United States 
would probably involve more research into brak- 
ing technologies, wheel-rail dynamics, electric 
current collection techniques, propulsion, switch- 
ing, and controls systems. For maglev, research is 
needed in low-cost guideway construction, switch- 
ing systems, noise control, and, for systems that 
use on-board repulsing magnets, shielding op- 
tions to limit passenger exposure to electromag- 
netic fields.20 Coordinated research into lower 
materials and construction costs, communication 
and automation technologies, and better under- 
standing of the health effects of electromagnetic 
fields would benefit both systems.21 OTA has 
previously estimated total RD&D costs for a 
domestically developed maglev system, includ- 
ing the construction of prototype vehicles and a 
short test track, at about $800 million to $1 
billion.* An estimate of costs for a high-speed 
steel wheel demonstration system, based on the 
experience of the French TGV and the German 
Transrapid and ICE, is much the same.23 The 
Japanese Shinkansen, a more mature technology 
that has developed incrementally, is a less useful 
guide to what development cost might be today. 
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It is highly unlikely that private funds will pay 
for all of this; indeed, there is already legal 
authority for a contribution by the Federal Gov- 
ernment of $725 million over 6 years for maglev 
prototype development and $50 million for other 
forms of HSGT (however, little actual funding 
has yet been provided; see the discussion below). 
The French Government paid for most of the TGV 
development costs, while the costs of developing 
the German Transrapid and ICE systems were 
shared by government and industry. For Trans- 
rapid, a consortium of firms paid an increasing 
share as the project progressed, starting in the 
mid-1970s with the Ministry of Transportation 
paying nearly the full cost and ending with private 
industry paying about two-thirds. However, all 
the firms that paid large development costs had 
government assurances that, if their efforts were 
technically successfu:l, the government- 
controlled railway system would buy the finished 
product. 

EMPLOYMENT EFFECTS 
Most of the jobs generated by the building of 

new HSGT systems would be in construction. 
The overwhelming share of initial system costs- 
65 percent or more--is for guideway or tracks, 
including power and communication equipment. 
Rolling stock accounts for an additional 10 to 20 
percent of costs, and the rest is spent mostly on 
right-of-way acquisition, design and management 
of construction, and facilities.% For example, the 
$3-billion track building project envisioned for 
the Dallas-Houston-San Antonio route might 
create 11,000 jobs in the construction industry for 

OTA, New Ways, op. cit, foomote 3, pp. 72-73,8142. 
21 Ibid., p. 94. 

22 Ibid., p. 9. 
23 William Dickhart, III, mansapid International, personal communication, June 9, 1992. 

The Transportation ResearchBoard estimated that more than 50 percent of the capital cost is for construction of the track struchue and 
guideway, 10 to 20 percent is for bringing in the power supply, 5 to 10 percent for signal and communication equipment, 10 percent for 
right-of-way acquisition, 10 to 15 percent for designconstruction and management, and 10 to 20 percent for rolling stock. The B o d s  estimate 
did not explicitly include costs for stations and platforms, but did allow less than 5 percent for maintenance facilities. (Transportation Research 
Board op. cit., foomote 3, table 3-3.) 
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the 5-year building phase.25 Besides the jobs on 
the site, some secondary effects would be felt in 
industries that supply construction materials, e.g., 
concrete and steel. 

Rolling stock manufacturers could get a boost 
from the construction of HSGT cars but the 
number of jobs involved is likely to be rather 
small. The Japanese Shinkansen, the largest 
HSGT system in the world, has recently been 
expanded and much of the rolling stock replaced. 
Even with this increase in procurements-288 
bullet train cars purchased in 1990-the entire 
Japanese rolling stock industry, including parts 
producers, employed 14,600 workers in 1990.26 
Based on the shinkansen share of Japan's total rail 
car output in 1990, measured in "height car 
equivalents," perhaps 3,000 people were em- 
ployed in building bullet train cars that ~ e a r . 2 ~  
GEC Alsthom, builder of the French TGV train, 
reports that a construction schedule of about 330 
cars per year requires a total employment, includ- 
ing parts suppliers, of some 4,000 people.28 

The figure of 300 cars per year is higher than 
the average number of rail cars bought in either 
Japan or France. France's national railroad has 
purchased a total of about 2,300 TGV cars 
(including locomotives) over the 10 years the 
system has been in operationJ9 Average employ- 
ment created by TGV in the rolling stock and 
parts industries would be about 2,800 people. 
Considering that the total investment in the 
French TGV lines is about $7 billion (32 billion 
1985 Francs), not including development costs?0 

TGV does not seem to be a very effective 
generator of manufacturing jobs. Some additional 
manufacturing activity is generated by the pur- 
chase of signal and communications equipment as 
well as the steel and concrete to build guideways. 
Some of the jobs in supplier industties may not be 
net additions, however, if construction of the 
HSGT system reduces the need to build other 
transportation infrastructure such as roads or 
runways. 

More of the permanent jobs created by a 
high-speed rail system would be in operations and 
maintenance than in manufacturing. Backers of 
the Texas TGV system estimate that two legs of 
the system covering 461 miles, from Houston and 
San Antonio to Dallas-Fort Worth, would gener- 
ate nearly 1,900 operations and maintenance jobs 
by 199tL31 The system would require 32 train sets, 
which would take 3l/2 to 4 years to produce, and 
would probably employ some 1,160 to 1,350 
workers over that time.32 

DEVELOPING ADVANCED TECHNOLOGIES 
HSGT systems, particularly maglev, may pro- 

vide other economic benefits besides new mar- 
kets and new jobs. Backers have argued that 
maglev, as an important customer, could spur the 
development of several high-tech materials that 
could find application in a wide range of indus- 
tries. The technology driving effect of HGST may 
be rather moderate, however; it would mostly 
involve applications of existing technologies to a 
new environment. Certain aspects of the systems 

25 Texas Wnpike Authority, Texas Triangle High Speed Rail Shrdy (Dallas, 'IX: The Authority, Febnuuy 1989). p. X-5. 
26 "Current State of Japan's Rolling Stock Mushy," Business Japan, July 1991, p. 59. 

27 The Japanese Rolling Stock Manufacturers Association counts car output in terms of freight car equivalents. In these equivalent units, 
bullet trains made up about 18 percent of output. Assuming employment ratios are similar, only about 2,600 workers were involved in bullet 
train production. 

Pierre G. Galaud, GEC Alsthom Transportation, Inc., personal communication, June 1992. 
29 GEC Alsthom Transportation, Inc., TGV promotional brochure. 

30 Ibid. 

31 Denis Doute, GEC Alsthom, telefax hansmittal to OTA, Dec. 16, 1992. 

32 These estimates are based on experience in France in the manufacture of TGV rolling stock, noted above. (Information supplied by Larry 
Sdci of Bombardier, Inc.) 
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(e.g., sophisticated communications and control) 
are also widely applicable to other fields, but it 
seems more likely that HSGT could be one of 
many user industries that support the advance of 
these technologies rather than a powerful driving 
force. 

OTA found in a previous report that large- 
scale, multibillion dollar systems such as maglev 
were not likely to drive high-temperature super- 
conductor (HTS) technology, for two reasons. 
First, because superconducting components are a 
small fraction of the costs of building a large 
system using these devices, the cost advantage of 
HTS over low temperature superconducting (LTS) 
equipment is likely to be small. Moreover, HTS 
is unproven, while the more mature LTS has 
proven reliable in several  application^.^^ 

Maglev should not be counted out as a sup- 
porter of superconducting technology, however. 
When the Japanese National Railways started 
development of maglev trains in the mid-1970s, 
they boldly chose a system that could use 
low-temperature superconducting magnets rather 
than one using conventional magnets, as the 
Germans did. Development of LTS for maglev 
forced solutions to handling liquid helium in a 
difficult environment, and this led to the develop- 
ment of cryogenic refrigeration equipment that 
has proved useful in several other very low- 
temperature techn~logies.~~ Furthermore, Japa- 
nese researchers are continuing to explore possi- 
bilities for using HTS in maglev systems. HTS 
would allow the substitution of safer, cheaper 
liquid nitrogen for the liquid helium used in LTS 
systems, and would involve a simpler cryogenic 
system. Possibly, maglev might become one of a 
diversified set of customers for a more mature 
HTS technology. 

Lightweight composite materials, another criti- 
cal technology, are also required in maglev 
vehicles. It is not clear that maglev would be 
central to the development of these materials; 
aerospace is already the leading industrial sup- 
porter of and customer for lightweight compos- 
ites, and there are others as well, including 
sporting goods. Considering the limited numbers 
of cars likely to be built each year, maglev might 
add a rather modest increment to the R&D and the 
markets for these materials that are already 
provided by bigger industrial customers. 

Construction technologies could be advanced 
by maglev. Building extensive elevated guideway 
systems would require prefabricated beams and 
piers built to higher tolerimces than are required 
for road or conventional rail track construction. 
However, aspects of the technology might find 
application in bridge building, highway spans, 
and pretensioned concrete for transit systems. 

High-speed rail systems require highly auto- 
mated and precise signal, comntunications, and 
control systems. These are already standard 
equipment on the high-speed systems in opera- 
tion in Japan, Friance, and elsewhere. Maglev 
systems can be designed to operate at still higher 
speeds, requiring still more highly automated and 
redundant vehicle tracking and control systems. 
Many aspects of such sophisticated systems are 
yet to be designed, tested, and evaluated.35 It 
seems likely that these communications and 
control technologies will be developed in con- 
junction with the rail or guideway technologies 
involved.36 This is an area of HSGT technology 
that could have synergies in related fields and 
other industries. 

33 U.S. Congress, Office of Technology Assessment, High-TemperatureSuperconductivity in Perspective, OTA-EM-440 (Washington, DC: 
U.S. Government Rinting Office, 1990). p. 58. 

34 U.S. Congress, Office of Technology Assessment, Commercializing Low-Temperature Superconductivity, OTA-JTE-388 (Washhgton, 
DC: U.S. Government Rinting Office, 1988), p. 78. 

35 Transportation Research Board, op. cit., footnote 3, p. 40. 

36 Ibid., pp. 69-70. 
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EXPORT MARKET POSSIBILITIES 
While both the U.S. and world markets for 

HSGT are fairly limited today, there is a potential 
in the near future for world market expansion, 
especially in Europe. The European Community 
(EC) has laid the groundwork for a 180 billion 
Ecu (about $250 billion) high-speed rail system to 
be completed in the first quarter of the next 
centu1y.3~ Included in this grand scheme are new 
projects already underway in France, Germany, 
Italy, and Spain, plus additional projects in 
England, Belgium, Denmark and Greece. The 
English Channel tunnel project (the Chunnel) will 
be an important link in the system, providing 
high-speed service between London and Paris and 
other European destinations. Although the plan 
has resolved some major technical problems (e.g., 
standard track gauge), others remain to be ironed 
out. For example, because of differences in 
engineering, trains from different national sys- 
tems cannot reach full high-speeds on each 
others' tracks. Also, the French TGV trains do not 
now have pressurized cabins, a requirement for 
the extensively tunneled German high-speed 
system?* 

High-speed rail systems are also planned for 
Asian countries, including Korea and Taiwan, 
and for Australia. From the standpoint of geogra- 
phy and demographics, there may be large 
potential markets for HSGT in Eastern Europe, 
the former Soviet republics, and developing 
countries such as India and Brazil, but it is hard to 
imagine that these countries will be able to make 
the necessary upfront investments any time soon. 
Growth in these regions can only be considered a 
long-term prospect. 

Assuming that substantial growth in HSGT 
systems does occur in other countries of the 
world, the markets those systems would offer to 

U.S. companies are very likely limited. The 
General Agreement on Tariffs and Trade (GAm) 
constrains countries from favoring domestic pro- 
ducers for many items that governments buy, but 
transportation systems are excluded from the 
GATT procurement code. Having footed the bill 
for developing their own HSGT systems, it is 
quite unlikely that European or Japanese govern- 
ments would buy U.S.-made systems even if the 
price or technology were superior. If the GATT 
were amended to make HSGT procurements 
completely open, European and Japanese firms 

would still have a tremendous advantage, at least 
in the short term, because their technologies are 
proven and they have manufacturing experience. 

The strategy of buying from domestic produc- 
ers is also open to the U.S. and State Govern- 
ments. Some of the benefits of job creation, and 
possibly some technology transfer, can be gained 
by requiring U.S. content when foreign compa- 
nies build HSGT systems in this country. Texas 
and Florida are doing just that. Although neither 
system has settled on the exact percentage, 
domestic content in both the Texas TGV and 
Orlando Transrapid is expected to be well over 50 
percent. 

Korea is following the same strategy. The 
planned Korean line from Seoul to Pousan is 
expected to cost about $5.5 billion but is projected 
to generate a contract of only $390 million to the 
country providing the technology. The bulk of the 
construction and manufacturing will take place in 
K0rea.~9 For systems installed in the United 
States the amount going to the foreign country 
could be still smaller than in the Korean case, 
since Korea lacks the manufacturing capability 
for some of the electrical equipment used in 
high-speed rail.40 

37 hfick Hamer, "The Second Railroad Revolution," New Scientist, May 23,1992, p. 20. 

38 Wid. 

39 'Pautomo Wada, "Nations Race to Field Asia's Fastest Passenger Thin," Japan Economic Journal, Mar. 10, 1990, p. 22. 

Ibid. 
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CONVERSION POSSIBILITIES 
The 1990s are the second time around for 

defense conversion opportunities in HSGT. Start- 
ing in the late 1960s and continuing in the 1970s, 
following the Vietnam War, several defense 
companies took part in government-led HSGT 
projects, including concept contracts for maglev 
and "air-cushion" systems. Some of the firms 
invested their own funds as well as government 
contract money in the projects. However, when 
the Federal Railroad Administration (FRA) can- 
celed its HSGT work in 1975, the major defense 
companies ceased most of their efforts in the field. 

Today, there is renewed government support 
for HSGT, and several defense contractors are 
involved in the work. The current efforts are 
modest and are mostly funded by srnall govern- 
ment research contracts, as part of the National 
Maglev Initiative (discussed below). There has 
been little commitment of the companies' own 
funds.41 These small-scale projects use company 
teams of about 5 to 10 people, mostly engineers 
who were already with their company and previ- 
ously worked on missile aerodynamics and ma- 
terials, aircraft aerodynamics, the superconducting 
supercollider, or the strategic defense initiative. 
The defense firm most involved in HSGT is 
Grumman Corporation. As prime contractor for 
one of four maglev system concepts contracts let 
under the National Maglev Initiative, Grumman 
has put together a team that includes six other 
engineering organizations as well as 10 research- 
ers from its own Advanced Concepts Group. This 
is a srnall technical outfit that considers alterna- 
tive nondefense applications for Grumman tech- 
nologies, including such things as tilt wing 
business aircraft and robots for nuclear waste 
cleanup. 

So far, neither Gnunman, the leader among 
defense firms interested in maglev, nor any other 

defense companies is investing sigmficant amounts 
of its own money in developing the technology. 
Grumrnan is interested enough, however, to have 
joined a group of companies that is trying to 
develop a plan for a maglev line from Washing- 
ton, DC, to Bal t im~re .~~ If sufficient government 
funding is forthcoming to make such a high-risk 
project attractive to private firms, Grumman and 
other defense companies now working on small- 
scale research projects might well be among the 
participants. 

To sum up, it appears that developing HSGT 
technology in this country and building a domes- 
tic industry could have rr~odest but limited bene- 
fits in such things as creating good jobs, opening 
conversion opportunities, and driving technology 
advance-though it is well not to be too disrnis- 
sive of the potential for technology advance, as 
that is notoriousllr hard to predict. Many of the 
wider societal benefits of HSGT-including re- 
duced dependence on foreign oil, better environ- 
mental quality, and the impetus for regional 
economic development--could accrue to this 
country whether tlie technology used to build the 
systems is imported or domestically developed. 

I Government Policies to Develop HSGT 
U.S. Government involvement in HSGT, 

maglev in particular, dates back to the late 1960s. 
A 1965 law established the FRA's Office of 
HSGT and authorized it to offer grants to 
companies to develop concepts and technologies 
for advanced HSGT systems including maglev. In 
total about $55 million (1992 dollars) were spent 
in the effort over 10 years. Industry giants such as 
Ford, Boeing, and Grumman participated in the 
program, investing their own funds in it as well as 
receiving government grants. In 1975, the l?RA 
abruptly curtailed high-speed R&D funding and 
redirected its passenger rail resources toward 

41 O W  interviews with research and development personnel at Onunman, h4artin Marietta (Mayland and Colorado), Boeing Aerospace 
and Defense, Raythwn Equipment, and General Electric Corporate R&D. All these companies are participating in Federal Government 
contntcts from the National Maglev Initiative. 

42 Garry Slk ,  "Air Trains," Scienrific American, August 1992, p. 107. 
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improvements to the Northeast rail corridor 
between Washington and Boston. The promised 
governrnent aid for HSGT system development 
and commercialization evaporated, and the com- 
panies involved withdrew. Boeing, for example, 
canceled its development program and trans- 
ferred the technology to Carnegie Mellon Univer- 
sity. The Federal Government's sudden with- 
drawal from HSGT in the mid-1970s is a major 
reason companies now give for not investing their 
own money in maglev. 

MAGLEV PROGRAMS 
In 1990, Congress directed the Army Corps of 

Engineers, the Federal Railroad Administration 
and the Department of Energy to develop and 
jointly manage the National Maglev Initiative, a 
2-year, $25-million program to assess the techni- 
cal and economic feasibility of maglev and to 
develop systems concepts and component tech- 
nologies. Four contracts ranging from about $2.5 
to $8 million were let for systems concepts- 
ideas of what a U.S. maglev system might look 
like and how U.S. technology might improve 
upon the existing Japanese and German proto- 
types. Also included were 27 smaller contracts for 
feasibility studies and technology development. 
Defense contractors participated in each of the 
systems contracts and several of the smaller 
contracts. 

In 1991, Congress authorized a huge increase 
in funding for maglev, creating a $725-million 
maglev development and demonstration program 
over 6 years as part of the Intermodal Surface 
Transportation Efficiency Act of 199 1 (ISTEA). 
The National Magnetic Levitation Prototype Pro- 
gram calls for selection of a project that would be: 
1) longer than 19 miles, to allow for full-speed 

operation; 2) intermodal (i.e. connect with exist- 
ing air or train service); 3) located in a place with 
enough potential riders to allow future comrner- 
cial operation; 4) able to use interstate highway 
rights of way, and possibly railroad rights of way; 
and 5) an experimental system fully capable of 
evaluating technical problems, including switch- 
ing systems and ability to operate around curves. 
In awarding the contract, government officials 
should encourage the development of domestic 
manufacturers-including ones that are already 
in the railroad, aircraft, or automobile businesses. 

The maglev prototype project could use Fed- 
eral money for up to three-quarters of its cost, but 
would be expected to attract substantial nonfed- 
eral funding as well. No Federal money had been 
appropriated for the prototype program by the end 
of 1992.43 A call for proposals for development of 
conceptual designs of the prototype awaited the 
feasibility reports of the National Maglev Initia- 
tive, which was- expected in spring 1993. Speak- 
ing at a meeting of the High-Speed RailMaglev 
Association in February 1993, officials of the 
Federal Railway Administration said that prelirn- 
inary results of the reports showed that maglev is 
feasible, and an "attractive alternative in several 
high density corridors, covering operating costs 
and varying portions of capital costs.'' The cost of 
a maglev system for the Northeast comdor would 
be about $22 billion all told, they said, and it 
could be ready by 2005.44 

OTHER FEDERAL PROGRAMS FOR HSGT 
ISTEA also included support for HSGT sys- 

tems other than maglev, but at a much lower level. 
A total of $50 million over 5 years, including $25 
million from the Highway Trust Fund, was 
authorized to support demonstration projects for 

43 AS noted in box 8-A, Congress has approved spending $98 million from the mass lransit account of the National Highway Trust Fund 
for the Orlando maglev project, this is not a part of the National Magnetic Levitation Prototype Program. 

44 Statements of Robert IGick, Deputy Associate Administrator for Technology Developmat for the National Maglev Initiative, Federal 
Railroad Administration, U.S. Department of Transportation, "NMI Status Report," statement at the 1993 High Speed RaiVMaglev Forum, 
Feb. 25, 1993; Gene Koprowski, "Magnetic Levitation: Reality in 2005 for Just $22 Billionl" New Technology Week, Mar. 1, 1993, citing 
statements by Krick and Arrigo Mongini, Deputy Associate Administrator for Railroad Services, Federal Railroad Administration, U.S. 
Department of Tramportation. 
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HSGT technologies of any kind (including steel 
wheel on rail) for use in a system that is actually 
in operation or under construction. Another $25 
million (from general funds) was authorized for 
R&D of all kinds of HSGT technologies; the law 
specified that the government could provide 80 
percent of the costs in R&D partnerships with 
industry on HSGT technologies. ISTEA also 
required a report from the Department of Trans- 
portation by June 1995 on prospects for various 
forms of HSGT, including: 1) an economic and 
financial analysis, including projections of both 
costs and potential markets; 2) a technical assess- 
ment, including both environmental and safety 
issues and unresolved technical issues; and 3) 
recommendations for model legislation for State 
and local governments to pave the way for 
construction of HSGT systems. 

STATE EFFORTS TO PROMOTE HSGT 
Many State Governments actively promoted 

the development of HSGT, starting with feasibil- 
ity studies and technology assessments of high- 
speed rail. Several, including Florida, Ohio, and 
Pennsylvania, have gone beyond feasibility stud- 
ies to pursue environmental assessments and 
engineering studies. Funding for full-scale devel- 
opment remains a problem. In 1987, Ohio voters 
rejected a measure that would have created a 
special sales tax to support HSGT development 
and construction. Florida planned to help finance 
construction of a HSGT system by granting the 
builders land around proposed stations, which the 
builders could then sell; however, a sharp drop in 
the Florida real estate market killed the scheme. 

In Texas, the State legislature that awarded the 
franchise for the TGV project stipulated that no 
State money could ever be appropriated for it. 
However, backers are trying for permission to use 
tax-free bonds to finance about $2 billion of the 
construction costs (see box 8-A). This option is 
also strongly favored by backers of HSGT sys- 

tems elsewhere in the United States. Under the 
U.S. Tax Code, States or localities can issue 
tax-free bonds on behalf of private companies to 
build projects that result in a public good. 
Because no Federal or State income tax is 
collected on the interest paid to the bondholder, 
individual investars are willing to accept a lower 
rate of interest than they would accept for 
similarly risky taxable bonds. Since not all States 
collect income tax, and those that do charge rates 
much lower than the Federal income tax, most of 
the advantage that tax-free bondholders receive is 
at the expense of the Federal Treasury. It is 
estimated that every $1 billion in tax-free bonds 
costs the Federal Treasury $33 to $50 million; 
thus the cost to the government of the planned $2 
billion bond issue by the Texas TGV could be $60 
to $100 million.45 

Tax-free industrial development bonds (IDBs) 
have funded the construction of water and sewage 
treatment plants, low-income housing, and, in the 
past, projects that simply generate jobs. Because 
most of the cost is borne by the Federal Govern- 
ment, and because security for the bonds is 
usually no more than the income and assets of the 
fm receiving the bond, local governments have 
little reason for restraint in issuing IDBs. In 1986, 
Congress limited the scope of IDBs, setting caps 
on how much money each State can issue in IDBs 
every year. Certain projects were excluded from 
the caps-including airports but not railroads. 
Both the Orlando and Texas high-speed rail 
developers are urging congressional action to 
amend the law so as to treat railroads like airports. 

INTRACITY MASS TRANSIT 
Mass transit, particularly rail transit, within 

cities has also been proposed as meeting public 
needs while also serving as a candidate for 
defense conversion. The potentials for reducing 
emission of greenhouse gases from cars, improv- 
ing urban air quality, reducing traffic congestion, 

45 Matthew R. Marlin, "Industrial Development Bonds at 50: A Golden Anniversary Review;" EconomicDmelopmnt Review, vol. 1, NO. 
4, September 1987, p.397. 
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and cutting dependence on foreign oil are public 
benefits claimed for mass transit. As for the 
conversion potential, the idea that defense aero- 
space companies might convert to rail transit car 
production is by no means new. The 1970 Surface 
Transportation specifically authorized the 
Federal Transit Administration (then the Urban 
Mass Transit Administration) to "encourage 
industries adversely affected by reductions in 
Federal Government spending on space, military 
and other Federal Projects to compete for con- 
tracts. ' '47 

Defense contractors have some advantages in 
the mass transit business. First, they know how to 
compete for government contracts. While bidding 
for mass transit means responding to calls from 
local governments, not the Department of De- 
fense, there is at least some similarity in market- 
ing methods. Second, some of the manufacturing 
skills a defense airframer must have are also 
required in building a rail car. In both cases, 
manufacture means integrating components sup- 
plied by subcontractors. Like the airframe inte- 
grator, the prime contractor for rail cars usually 
builds the structural frame and the shell, but 
subcontractors generally furnish the powertrain 
components, the electronic controls, and the other 
major systems. Fabrication is completed by 
skilled craftsmen. In neither case are mass pro- 
duction techniques employed. 

On the other hand, there are major differences 
between aircraft and rail car manufacture. Some 
are technical, for example, aircraft are made of 
riveted aluminum, lightweight steel alloys, and 
composites, while subway car bodies are gener- 
ally constructed of welded stainless steel or 
welded aluminum. More important are differ- 
ences in approach to cost. In military orders, the 
paramount consideration is performance; costs, 

while important, are secondary. With rail cars, as 
in any civilian market, cost is a primary issue. 
Furthermore, manufacturers of aircraft are used to 
operating at a very large scale in programs worth 
billions of dollars. The market for rail cars is 
limited and diffuse, with many competitors bat- 
tling for small contracts that follow no predictable 
timetable. 

Some observers believe that an infusion of new 
technologies from aerospace firms-for example, 
in advanced materials and microelectronic con- 
trols-could improve mass transit manufacture.The 
negative factors are stronger, however. As noted, 
a most important factor is the small size and 
unpredictable nature of the market for rail cars. 
The absence of uniform standards for transit cars 
makes it hard to achieve economies of scale. Past 
experience does not provide much evidence for 
the practicality of conversion. The 1970s ventures 
by defense companies into mass transit car 
production were not a total fiasco; some were 
spectacular failures, financially and technically, 
but a few eventually achieved modest technical 
success. Boeing-Vertol, after a rocky start with an 
order for subway cars in Boston, later improved 
enough that cars delivered to Chicago and San 
Francisco gave years of reliable service. Allied 
Signal developed electronic "chopper" switches 
so successfully that at one point in the 1970s it 
supplied electronic controls for every U.S. and 
Canadian light rail program.48 

None of these ventures lasted, not even those 
that achieved technological success. Boeing 
closed out its light rail car operation in the early 
1980s, and in 1988 AUied Signal sold its transit 
control business to the Swedish-Swiss firm Asea 
Brown Boveri. Shifting government policy on 
mass transit was responsible in part, but probably 
a greater factor was a defense buildup that offered 

46 Public Law 91453. 

47 Public Law 91453, sec. 10. 

48 For anaccount of defense companies' ventures into mass transit manufacture, see U.S. Congress, Office of TecbnologyAssessnent,APer 
the Cold Wm: Living With Lower Defense Spending, OTA-ITE-524 (Wdiugton, DC: U.S. Government Prioling OfEice, February 1992), pp. 
206-210. 
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far more rewards than any available in transit. Table 8-1-Total New Transit Cars Delivered, 
Difficulties also stemmed from the different 1981 -91 
demands on managers in commercial business- 

Type Number Percent of total 
especially in cost control, attention to reliability, 

Rapid transit ........... 3,781 
and marketing ability. 

66% 
Lipht rail.. ............. 696 12 - 

.......... OTA's analysis finds that the market for mass Commuter rail 1,281 22 
transit rail cars is generally less than $750 million Unspecified- - - - . - . - - . 8 o 
per year, is highly variable, and is divided among Total ............... 5f766 100% 

many firms that are, with one exception, foreign- SOURCE: "Passenger Car Market at aGlance," RailwayAge, January 
annual, 1982-92. 

owned. Possibly, the Federal Government might 
take actions to make the market more hospitable 
by encouraging standardization of mass transit 
cars, supporting larger numbers of purchases, and 
working with local transit authorities to create a 
more orderly pattern of purchases. Even so, the 
market would not approach the size of declines in 
defense aerospace purchases, and foreign firms 
still have a big lead over novice U.S. firms. It is 
not clear that defense f i  are particularly well 
situated for or interested in entering the mass 
transit market. While there may be sound argu- 
ments for more government support of mass 
transit than already exists, on grounds of public 
benefits to energy independence and protection of 
the environment, the opportunities for conversion 
and for growth of a sophisticated, dynamic 
domestic industry appear to be limited. 

I The Products 
The mass transit rail car market comprises 

three basic categories: rapid rail transit (some- 
times called heavy rail or metro rail), light rail 
vehicles (contemporary descendant of the trolley 
car), and commuter rail. Because each of these 
markets is quite small, most builders are involved 
in all three. 

Rapid Rail Transit (RRThThese are the 
cars typically used in subway and elevated transit 
systems. They are self-propelled and electric- 
powered, either from a third rail or overhead 
wires, and they can be strung together in trains of 
up to 10 or more cars. Only 12 RRT systems are 
in operation in the United States, but RRT 
comprised 66 percent of all transit cars delivered 

between 1981 and 1991 (table 8-1). RRT cars are 
typically priced fiom $800,000 to $1.5 million, 
depending on size, technological sophistication, 
and the size of the order. 

The RRT market is dominated by New York 
City's Transit Authority (NYCTA), the Nation's 
largest system; it operates 59 percent of a l l  RRT 
rolling stock and accounted for 45 percent of new 
RRT of purchases in the last decade (table 8-2). 
Other major buyers of RKT cars are the Chicago, 
San Francisco, Boston, and Philadelphia systems, 
plus newer systems in Washington and Atlanta. 
Los Angeles, Houston, and Honolulu are all 
planning to begin operating RRT systems by the 
year 2000, but even in combination these systems 
will not add significantly to the total demand for 
rail cars. None of the planned systems has 
contracted for more than 150 cars. Altogether, 
RRT sales averaged about 350 a year between 
1981 and 1991. 

Light Rail Transit (LRTbThese cars, the 
offspring of the traditional trolley car, are simpler 
and less expensive than those used in RRT 
systems, and are designed to serve areas with 
lower population density. LRTs can be connected 
into trains of two or three cars, are often articu- 
lated to accommodate tight turns, and are gener- 
ally powered by overhead wires. The guideways 
can be at street level, elevated, or underground. 
There are 17 light rail systems in operation in the 
United States, 7 of which opened between 1981 
and 1991, but only 12 percent of transit cars 
delivered during the decade were of this type. 
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Table 8-2-U.S. Rapid Rail Car Fleets 

Transit operator 
Reet Percent Average Percent over 
size of total age 25 years old 

New York-MTA ........................... 
................................. Chicago 

Washington .............................. 
San Francisco. ........................... 
Boston .................................. 
Philadelphia .............................. 
New York-PATH .......................... 
Atlanta .................................. 
Miami ................................... 
New Jersey-PATCO ....................... 
Baltimore ................................ 
Cleveland ................................ 

Total ................................. 
KEY: MTA-MetmpolitanTransportation Authority; PATH-PortAuthority Trans-Hudson; PATCO-PortAuthority TransitCorporation (Pennsylvania- 

New ~ersey). 
SOURCE: Department of Transportation, Urban MassTransportation Administration, Washington, DC, Data Tables forthe 1990Section 15 Report 
Year, December 1991. 

Small order sizes make light rail cars a particu- 
larly difficult segment for manufacturers. 

Commuter Rail Transit-These systems, de- 
signed to bring large numbers of commuters into 
downtown from more distant suburbs, operate 
between more widely spaced stations on fixed 
schedules. Commuter rail cars may be pulled by 
locomotive or may be self-propelled. They repre- 
sent a growing sector of the market, accounting 
for 22 percent of the transit cars delivered from 
1981 to 1991. In 1990, 13 systems were in 
operation with at least two more scheduled to 
begin operation in the 1990s. 

I The U.S. Market 
Deliveries of transit cars surged in the 1980s 

(table 8-I), largely due to increased purchases by 
New York City and the demand created by new or 
expanding systems in Washington, Atlanta, San 
Diego, and Sacramento. The average for the 
period 1981-91 was 525 cars of all types per year. 
Even in this time of relative plenty there were 
great variations in deliveries from year to year. In 
1986, the best year, 1,152 cars were delivered, 

while only 148 cars were delivered in the worst 
year, 1990.49 Among some car types the variation 
was greater; 854 RRTs were delivered in 1986 
compared with only 6 in 1991. 

New York was by far the largest purchaser 
during the decade, buying some 1,7 13 of the total 
5,766 new cars delivered, and dominated the 
rapid rail market (45 percent of all purchases). 
Only one other system, Chicago's elevated tran- 
sit, purchased more than 200 cars, and two 
others--Sari Francisco and Washington-bought 
more than 100 cars from 1981 to 1991. 

Although the 1991 Intermodal Surface Trans- 
portation Efficiency Act authorized a large infu- 
sion of new Federal money into mass transit, 
industry analysts expect that the next several 
years will not generate as much demand for new 
rolling stock as the 1980s brought. A backlog of 
914 unfilled car orders existed at the end of 1991; 
orders for 761 cars were expected in 1992, and 
between 820 and 1,640 more from 1993 to 1997. 
Orders of more than 175 commuter rail cars were 
projected for the 5-year period, but only three 
cities were expected to order more than 150 RRT 

49 AU data on rail car sales are from "Passenger Car Market at a Glance," Railway Age, January annual, 1982-92. 
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cars. In light rail, only Boston was expected to 
order as many as 100 cars and no other order was 
expected to exceed 50.50 

Additional Federal Government funding might 
increase demand but probably not by very much. 
Many systems are already operating new rolling 
stock. New York took delivery on 2,350 new and 
remanufactured cars in the 1980s and its average 
fleet age is down to 18.1 years; the average life 
expectancy for RRT cars is 40 years.51 New 
demand might arise from construction of new 
systems and the expansion of existing systems 
but, as happened with projects started in the 1970s 
(e.g., Atlanta, Washington), car purchases would 
not get underway until the next decade. Prospec- 
tive locations for large new systems are limited. 
Dallas, Houston and Honolulu are building RRT 
systems, but there are few other locations that 
would be likely to require orders of more than 100 
cars. 

Los Angeles is one place where large-scale 
growth in the rail car purchases can be expected. 
Because of its air pollution and traffic congestion 
problems, Los Angeles has committed to spend 
$185 billion between 1990 and 2020 on transit 
improvements. A major element will be rail. Two 
light rail lines were operating in 1992; one section 
of a short RRT opened in early 1993, to be 
completed later in the decade; and other com- 
muter and light rail developments are also 
planned. Los Angeles expects to procure a total 
600 cars including RRT, LRT, and commuter rail 
cars over the 30 years.52 Of these 600, 250 are 
either currently under requests for proposals or 

have already been contracted for. Altogether, 
even with its huge investment in mass transit, Los 
Angeles will probably add only about 20 cars a 
year, on average, to the total U.S. demand. 

I The Com pet itive Environment 
The U.S. rail car manufacturing market is 

nothing if not crowded (table 8-3). More than 25 
firms supplied cars to U.S. transit systems in the 
1980s. Until the entrance of Morrison Knudsen in 
1991, no rail transit car had been manufactured by 
a U.S. firm since 1984, when Boeing-Vertol 
delivered its last car to San Francisco Municipal 
Railway. The Budd company, the last major U.S. 
rail car builder, was bought by a German com- 
pany in the late 1970s and delivered the last car 
under the Budd nameplate in 1984. Budd contin- 
ued U.S. operations under the name Transit 
America until 1987 when its backlog and facili- 
ties were purchased by Bombardier of Canada. 

The large number of companies competing for 
orders in the 1980s led to variation in deliveries 
by individual firms even more drastic than those 
seen at the market level. Only Kawasaki delivered 
cars in every year from 198 1 to 1991. Bornbar- 
dier, which held 23 percent of the total market in 
the period, made 948 of its 1,366 deliveries in just 
2 years; 825 of these cars were bought under a 
single contract. Even its position as market leader 
does not give Bombardier a consistent ability to 
win major contracts. Budd controlled 21 percent 
of the 198 1-91 market even though it disappeared 
as a company in 1987.53 Kawasaki delivered 970 
cars, 17 percent of the market.54 Some firms 

so Ibid. 

5' U.S. Department of Transportation, Federal Transit Administration, Data Tables for the I990 Section .I5 Report Year (Washington, DC: 
U.S. Department of Transportation, December 1991), table 2.17. 

52 The contract for the Los Angeles Green Line cars was originally awarded to Sumitorno of Japan, the contractor for the city's Blue Line 
cars. Sumitorno was selected over Morrison Knudsen of the United States despite the latter's lower bid. Los Angeles transit operators felt that 
Momson Knudsen's engin- skills were not thoroughly tested, casting doubt on their ability to deliver highquality cats on schedule. 
Momson Knudsen launched a campaign to reopen the bid. Their campaign was framed in terms of U.S. jobs lost and Japanese economic 
domination. As public sentiment against Sumitorno inaeased, the transit authority canceled the contract. Sumitorno was later awarded a smaller 
contract. 

s3 Includes sales made by Transit America in 1985 and 1986. 
"Includes all sales where the trading company Nissho Iwai is listed as the prime contractor. 
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Table 8-3-U.S. Rail Transit Car Deliveries, 1981-91 

Country of origin 

Total 
1 981 -85 1986-91 1981-91 

Number % of total Number % of total Number % of total 

United States .................... 1,004 40% 316 10% 1,320 23% 
Canada ......................... 301 12 1,320 40 1,621 28 
Japan .......................... 863 34 674 21 1,537 27 
Europe ......................... 335 13 953 29 1,299 22 

Total ......................... 2,503 100 3,263 100 5,766 100 

SOURCE: "Passenger Car Malket at a Glance," Railway Age, January 

supplied cars only to a single system, often under 
a single order. Hitachi of Japan supplied 90 cars 
to Atlanta from 1984 to 1987. Westinghouse 
Amrail, a consortium of European companies, 
provided 419 RRT cars to New York. Breda of 
Italy had two customers, supplying 356 cars to 
Washington after selling 59 to Cleveland in the 
early 1980s. The remaining f m s  delivered fewer 
than 250 cars each and did not make deliveries in 
more than 4 of the 11 years. 

Some Japanese manufacturers have arrange- 
ments with trading companies that allow them an 
extra measure of flexibility in this highly unstable 
market. While some trading companies such as 
Nissho Iwai have longstanding relationships with 
a single builder (Kawasaki), others subcontract 
with various builders and may even divide the 
work from a single contract among builders. This 
arrangement allows Japanese firms to bid on 
contracts that would otherwise be beyond their 
capacity. In contrast, U.S. fms-those still 
operating in the 1970s and early 1980s-were 
either fully loaded with work or had no contracts 
at all. 

Only one U.S. firm has entered the transit 
industry in the last 15 years-Monison Knudsen. 
The company has a strong tradition of rail work, 
including locomotive and freight car rebuilding. 
It moved into the transit market slowly, first 
rebuilding older cars and only then designing and 
building new cars. Its investment has been at a 
cautious pace. It does not yet have a plant to build 
car shells, instead importing them from overseas. 

annual. 1982-92. 

Even with this cautious incremental strategy the 
company has invested around $70 million in plant 
and equipment to build transit cars. Morrison 
Knudsen had advantages that future U.S. entrants 
are unlikely to have, that is, rail experience and 
large rebuilding projects that gave its people 
some learning experience before entering full- 
scale engineering of a new car. Even with these 
advantages-and even with the further benefit of 
preference by 'transit authorities for domestic 
builders, as discussed below--the company may 
not be a viable long-term competitor in the new 
rail car market. 

I Preference for National and 
Local Manufacturers 

Most countries with a transit car manufacturing 
industry provide some form of protection for 
domestic producers. Under GATT, the interna- 
tional agreement governing trade among most of 
the world's nations, many areas of government 
procurement cannot offer explicit preference for 
domestic firms. However, transportation remains 
a so-called "excluded" sector in the GA'IT 
procurement code; governments may use various 
devices (such as price preferences) to favor 
domestic firms. Informal barriers, such as failure 
to provide information to foreign bidders about 
technical specifications and contract procedures 
("lack of transparency' ') can be an even stronger 
form of protection, as they are in Japan and 
Europe. 
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Besides their arrangements for work sharing 
and collaboration, the car builders in Japan 
benefit from a large, protected domestic market. 
The benefit shows up in sales and export figures 
for rail cars made in Japan from 1971 to 1990 
(figure 8-1). Exports are a small share of total 
output. But it is striking that, in nearly every year 
when total output (comprising mostly domestic 
sales) fell below average, exports rose above 
average. Conversely, when total sales were above 
average, exports fell below average. This record 
suggests that the Japanese producers were able to 
use exports to the United States and other 
countries to sop up some excess capacity during 
slack times in domestic demand. 

The strategy of using exports to compensate for 
lower domestic demand rests partly on apredicta- 
ble procurement system. In Japan, rail carproduc- 
ers get enough warning of planned lower pur- 
chases that they can bid on foreign contracts to 
smooth out production. Interestingly, despite the 
apparent coordination in the Japanese market, the 
Japanese Rolling Stock Manufacturers Associa- 
tion pleads for more cooperation among firms and 
railway operators.55 

The United States has its own form of protection- 
one that is more explicit but probably easier to 
evade than informal barriers. The idea that 
government spending should benefit American 
firms underlies a series of Buy America require- 
ments in the Federal Acquisition Reg~lations.~~ 
For the most part, Federal Buy America provi- 
sions apply only to goods purchased directly by 
the Federal G~vernrnent.~~ However, under the 
Surface Transportation Act of 1978, the Federal 
Transit Administration (then the Urban Mass 
Transit Administration) was authorized to require 
that rolling stock purchases made fully or in part 

Figure 8-1-Japanese Rail Car Industry 

Japanese rail car output 
(in freight car equivalents) 

Thousands 
I 

Japanese rail car exports 
(in freight car equivalents) 

Thousands 
10 1- 

SOURCE: "Passenger Car Market at aGlanca," RaiIwayAge, January 
annual. 1982-92. 

with the Agency's grants have Buy America 
 preference^.^^ Firms not qualifying as U.S. firms 
must bid at least 25 percent lower than competing 
"domestic" bids to win a contract. However, in 
order to be considered a U.S. firm, a manufacturer 
need only have 60 percent of the content of the car 
produced in the United States and complete final 
assembly in the United States. In practice, Buy 

55 Japanese Rolling Stock Manufacturers Association, FY I990 Rolling Stock Industry Annuul Report (Japan: The Association, 1991) (in 
Japanese). 

56For a brief discussion of Buy America provisions and Federal Government procurement. see U.S. Congress, Office of Technology 
Assessment, Competing Economies, ITE-OTA-498 (Wadhgton, DC: U.S. Government Rinting Office, 1991). ch. 4. 

57 Many States have their own Buy America requirements for their procurements. 

58 Public Law 95-509, Section402,1978. 
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America as applied to rail is not a price preference Many of the largest transit agencies self- 
but rather a content requirement. All contracts financed in the 1980s. In its enormous State- 
awarded in the 1980s that were required to meet funded 1981 order, the New York City Transit 
Buy America did so by having sufficient U.S. Authority considered New York content as one 
content. By leaving the market open to foreign 
carbuilders, the requirement promotes competi- 
tion while at the same time attempting to assure 
that companies manufacturing in the United 
States capture at least 60 percent of the value of 
the car. 

In the Uruguay round of negotiations over 
GAm, some U.S. trading partners proposed a 
new procurement code, in which transportation 
could no longer be an excluded sector, and 
therefore able to offer domestic industries na- 
tional preference. U.S. negotiators were unwilling 
to accept this change in the code without firm 

assurance that European and Japanese informal 
barriers to the purchase of U.S.-manufactured, 
transit cars would be removed if transportation 
were no longer an excluded sector.59 

I State or Local Content Requirements 
In some cases where transit authorities have not 

received any Federal funding for their rolling 
stock purchases, the logic of Buy America has 
been extended to the State or local level. Such 
State or local content requirements are not 
allowable if Federal funds are used.60 While few 
if any rail cars were purchased in the 1970s 
without Federal funding, only about 55 percent of 
those built in the 1980s used Federal money.61 

factor in the selection process but did not require 
State offsets per se. State content was easy to 
include because many suppliers are located in 
New York. In its 1990 order for 173 commuter 
rail cars, Chicago required final assembly in the 
five-county area surrounding the city. This forced 
Chicago's contractor, Morrison Knudsen, to set 
up an entirely new facility in the area. The benefit 
to Chicago area workers may be temporary. 
While Morrison Knudsen is hoping to continue 
operation of the Chicago facility by converting it 
to a rail car body plant (currently the company 
imports car bodies from Japan and Switzerland), 
officials admit that the long-term viability of the 
facility will hinge on receiving enough new 
orders to justify the company's construction of its 
own car bodies.62 Morrison Knudsen is also 
building a facility in California as part of its 
contract for the so-called "California" commuter 
car.63 All of this investment in excess capacity has 
fueled speculation that Morrison Knudsen will 
not be able to survive in the transit car market.@ 

Rising demands for local content are seen by 
some in the industry as a threat to the fragile 
domestic supplier base. This applies to compo- 
nents suppliers at least as much as to final 
integrators. As with many products involving 
large-scale systems integration, a sizable share of 
the value of a rail car resides with component 

U.S. Trade Representative official, personal communication, June 1992. 
60 Urban Mass Transit Administration, "Third Party Contracting Guidelines," circular M A  C 422D.lB, May 8, 1988, paragraph 4, 

subparagraph b. 

61 Based onRailway Age market data and telephone interviews with transit operato~s. One reason for the increase in local fmancing was that 
Federal Government support declined in the 1980s, both in number of grants given and the share of the purchase covered. Also, many transit 
authoritia believedthat they could get more car for less money without Federal assistance that imposed procurement regulations covering such 
things as minority firm participation, labor-surplus area firm participation, and sealed-bid selection 

62 Morrison Knudsen claims to have capacity in a New York facility to build 900 cars a year, far more than the number a 1 y  to be built 
therecurrently. Therefore, it is unlikely that the company would have built a facility in Chicago if not for the contract requirement. Information 
provided by Morrison Knudsen company official, July 1992. 

63 Don Phillips, "Getting the U.S. Back on Track," Washington Post, May 24,1992, p. 8 1 .  

64 Richard L. Stem and Reed Abelson, "The Imperial Agees," Forbes, June 8, 1992, p.88. 
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suppliers. Los Angeles Transit Authority esti- 
mates that about 45 percent of the price of the car 
is components or work done by component 
makers or suppliers. 

Because of Buy America national preferences, 
U.S. parts suppliers have a considerably better 
market position than U.S. carmakers. However, 
the growing use of all-local financing has allowed 
States and localities to both circumvent Buy 
America requirements and require State or local 
content. Because the market for transit car corn-' 
ponents is already quite small any loss of sales 
can have a significant impact. If foreign builders 
are not required to meet Buy America content 
requirements, U.S. suppliers lose sales. More 
subtly, local offsets can increase firm costs by 
forcing them to set up gypsy manufacturing 
facilities in the State or locality offering the 
contract, thereby limiting what few economies of 
scale or scope might exist. 

I American Manufacture of 
Rail Cars for Mass Transit 

The focus of this chapter is on the jobs, 
conversion opportunities, and technology ad- 
vances that new transportation systerns might 
offer. Through this lens, mass transit does not 
look like a big winner. 

If manufacture of mass transit cars experienced 
a revival in the United States, it probably would 
not generate many jobs. The issue is relevant to 
defense conversion, since transit car production is 
often mentioned as a candidate industry to absorb 
some of the job losses in the defense industry.65 
Most large defense contractors are extremely 
wary of getting into the transit business because 
of the well-known failures some defense compa- 

nies suffered in the 1970s in their transit ventures. 
One of these efforts-Boeing-Vertol's produc- 
tion of light rail cars in the 1970s and early 
1980s-was modestly successful. Even so, it 
yielded fewer than 500 jobs, compared with more 
than 5,000 jobs lost at Vertol in the post-Vietnam 
War b~ild-down.~~ A Kawasaki-Nissho Iwaiplant 
in Yonkers, New York, which builds car bodies 
and does final iusembly, would employ only 
about 300 people at its full output of about 120 
cars per year.67 

Because subcontracted components make up as 
much as 50 to 60 percent of a car's value, the jobs 
generated by parts suppliers are at least as 
important as those in the integrator's plants. Buy 
America requires foreign producers to generate 
60 percent of the car's value in the United States, 
and in most cases transit authorities that do not 
use Federal money impose similar requirements; 
therefore, most of the extra jobs in a domestic 
industry would be at the final integrator level. 
Assuming that 550 cars (the yearly average of 
purchases in the 1980s) were built entirely in the 
United States, transit car manufacture might 
create as many as 1,400 new jobs. 

As matters stand, there is not much prospect of 
growth in the U.S. market. Replacement sales are 
occurring at a steady rate and few systems expect 
large increases in demand for cars. New systems 
could and perhaps should be built. If government 
policy were to support mass transit more strongly, 
they might be. However, most recently built 
systems have been small. Currently, only Los 
Angeles seems likely to be a large new source of 
future demand and only over the long term. The 
addition of some 20 cars a year from Los Angeles 

---- - - 

65 Northrop, principal contractor for theB-2 bomber, faces a large loss of business when the much truncated run of the B-2 ends (the program 
was cut to 20 planes from what was once envisioned as several hundred). Reportedly, Northrop approached the Japanese firm Sumitomo as 
a possible subcontractor for manufacturing transit vehicles for Los Angeles. In late 1992, however, companjr officials said prospects for the 
deal were dead. 

66 Boeing-Vatal off~cial, personal communication, June 1992. Total employment in helicopter building at Vertol in Philadelphia dropped 
fmm about 12,000 at the peak of war production to 6,700 in the later 1970s. 

67 Union Rail Car, Yonkers, NY, promotional literature. 
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orders over 30 years does not make a big 
difference in the U.S. market, or in job prospects. 

The assumption that domestic manufacturers 
could displace foreign producers is itself an 
unlikely one. The U.S. transit car market is 
crowded with fierce competitors, most of whom 
are foreign. It also seems unlikely that U.S. 
companies entering the field could profit much 
from exports. It would be hard to best experienced 
foreign competitors in their own markets, where 
most have the added advantage of protection via 
both formal and informal barriers. 

Another issue is the place of advanced technol- 
ogy in mass transit. Could new U.S. firms enter 
the market on the basis of new technology? Or 
could technologies developed for transit cars be 
more broadly applied in other sectors? Any 
answer has to be rather speculative. U.S. transit 
operators are typically very conservative about 
employing new technologies. Difficulties in im- 
plementing new technologies in the early 1970s 
that led to costly delays and embarrassment 
continue to influence decisions on employing 
new and unproven technologies. Reliability, lon- 
gevity, and safety are the key ingredients opera- 
tors look for in new rail cars. Moreover, transit 
budgets are very limited. Operators want assur- 
ance that extra dollars spend on new technologies 
will lead directly and obviously to lower operat- 
ing costs or greater ridership. 

On the other hand, some foreign transit systems 
do have advanced technical capabilities that 
operators there were willing to pay for. Com- 
pletely driverless systems, microelectronic train 
control using "fuzzy logic' ' algorithms, and other' 
technologies not yet used in the United States 
have been installed in foreign transit systems. 
Some of these technologies are broadly applica- 
ble; a mass transit market for them here might 
provide support for their further development and 
spillover to other fields. Still, U.S. f m s  wishing 

to compete on the basis of technology would have 
to leapfrog the substantial advantage held by 
European and Japanese firms that are already in 
the business of supplying high-tech components 
and services, and that have done more R&D in 
mass transit over the last 25 years than U.S. firms. 

The potential for a contribution from U.S. high 
technology firms cannot be written off. Some may 
be able to make inroads in the transit business at 
the component or subsystems level. Although the 
U.S. markets would likely be small, there might 
be possibilities for export. In its request for 
proposals to build 87 Iight rail vehicles, ILos 
Angeles tried to encourage U.S. defense firms to 
investigate the transit component market. It 
included a requirement that bidders team with a 
high-tech firm to apply a new technology in two 
prototype advanced vehicles, and then evaluate 
the results.68 The first 40 cars built under the 
contract would use more conventional technolo- 
gies, but the second 45 would incorporate the 
advanced technology if it were found useful and 
cost effective. The goal of the Los Angeles 
program is not to create new car building compa- 
nies but to encourage the formation of a new 
components industry that all of the world's 
manufacturers could draw on. 

Mass transit may be judged an important 
element in meeting environmental and infrastruc- 
ture challenges; this report does not assess transit 
systems from that point of view. The possibilities 
for new job creation in a domestic mass transit car 
industry are probably still less than the limited 
potential offered by highspeed intercity ground 
transportation systems. As for technology oppor- 
tunities, there may be some scope for selling 
advanced components for transit systems in the 
world market. So far, Japanese and European 
components suppliers have the advantage of 
working with domestic car manufacturers, and are 
ahead of potential American competitors. 

6s Travis Montgomery, economic development specialist, Los Angles County 'hosportation Commission, personal communication, July 
1992. 
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1 P R O C E E D I N G S  
2 (10:OO a.m.) 
3 CHAIRMAN COURTER: We're going to start in just a 
4 minute. The first order of business is for at least those 
5 Comnissioners that are here to be sworn in by Doc Cooke. So 
6 if the Comnissioners would please rise. 
7 MR. COOKE: Will you please rise and raise your 
8 right hands, and I wi 1 1  go through the oath, and I' 1 1  ask you 
9 to say "I do" after it. Are you all ready? 
10 Do you solemnly swear to support and defend the 
11 Constitution of the United States against all enemies, 
12 foreign and domestic, that you take this obligation freely, 
13 without any mental reservation or purposes of evasion, and 
14 that you will well and faithfully discharge the duties of the 
15 office bn which you am about to enter, so help you God? 
16 (A chorus of "I do".) 
17 MR. COOKE: Congratulations, Mr. Chairman, and 
18 members o f  the Comniss~on. 
19 CHAIRMAN COURTER: Thank you. Doc. for coming. 
20 Appreciate it. Please be seated. 
21 Thank you very much for coming. I just have a very 
22 brief opening statement, if I may. We're fortunate to have 
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1 Secretary Les Aspin here and GEN Colin Powell. Both 
2 individuals are outstanding Americans and both of them feel 
3 strongly about making sure we preserve our national security 
4 posture. I want to thank you for joining us. 
5 Congress set up the current base closure process, 
6 as everybody knows, three years ago. Troop reductions and 
7 the sharp fall in mi 1 itary spending have forced lamakers to 
8 acknowledge that the United States has quite a few more 
9 military bases to close. 

.I0 . .AS bcretary Aspin indicated a number of times in 
11 the past few days. during a course from 1985 to 1997, about a 
12 12-year period of tlme, we're going to be spending about 40 
13 percent less on national security; we'll be having about one 
14 third fewer men and women with regard to the function of 
15 national security; and, if you add what we have done so far 
16 with regard to base closure in 1988 and 1991, we've closed 
17 only about 9 percent of our domestic military bases. SO, 
18 depending on your'perspective, there's lots more work to do. 
:I9 . My cgl leagues :and I wi 1 1  solicit expert testimony 

I I 
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20 from other Members o f  Congress, from people i n  the Pentagon. 18 involved w i t h  l o t s  o f  other th ings.  Comnissioner McPherson, 
21 We w i l l  be t a l k i n g  t o  people i n  the comnunity. Our s t a f f  I 19 good t o  have you aboard. 
22 wi 11 examine a l l  the documentation we receive. We want t o  H.T. Johnson, t o  my imnediate r i g h t .  GEN Johnson 1:; ie rved w i t h  great d i r t  inct ion,  as everybody knows, i n  the 

I 
- .  

Page 6 o f  188 Pages 22 armed services, f o r  33 years, i s  comnander i n  ch ie f  of the 
1 make sure t h a t  we have a l l  the data so we can make the best 
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1 We want t o  make sure t h a t  you f e e l  t h a t  you have a 
2 seat a t  t h i s  tab le.  I t ' s  an open process. That which we do 
3 w i l l  be he ld  always i n  open hearings. We' l l  not only v i s i t  
4 your mi 1 i t a r y  bases, but  we w i  11 have n ine o r  ten reg ional  
5 hearings throughout the United States so in terested c i t i z e n s  
6 and c m u n i t y  groups and Mayors and Governors who don' t  
7 frequent the powers o f  Washington wi 11 have, as we l l ,  an 
8 opportunity t o  t e s t i f y  before t h i s  Comnission. 
9 This Comnission i s  made up o f  very f i n e  

10 ind iv iduals .  We're not,  and probably most o f  us never d i d  
11 and I 'm sure the others never wi 11 again seek p o l i t i c a l  
12 o f f i c e .  We're here from d i f f e r e n t  par ts  o f  the country t o  da 
13 a d i f f i c u l t  and important job and then we're going t o  re tu rn  
14 home, leaving it up t o  comnunit ies and Department o f  Defense 
15 and government a t  d i f f e r e n t  leve ls  t o  go through the 
16 important conversion process f o r  those bases t h a t  we ac tua l l y  
17 close. 
18 Today we have a number o f  Comnissioners here. 
19 Beverly Byron on my f a r  l e f t .  She goes without need o f  
20 in t roduct ion.  Beverly was an important member o f  the House 
21 Armed Services Comnittee f o r  many. many years. She i s  
22 recen t l y  r e t i r e d  from Congress and 1 ives i n  the State o f  

2 informed and object ive decision by Ju ly  1, which i s  necessary 
3 under the s ta tu te .  
4 Not everybody i s  going t o  be happy w i t h  the 
5 resu l t s ,  but  our funct ion and respons ib i l i t y .  I th ink  more 
6 than anything else, i s  t o  make sure tha t  people are a t  least  
7 s a t i s f i e d  w i t h  the process under which we a r r i ved  a t  tha t  
8 r e s u l t  and those conclusions. We have l o t s  o f  work t o  do. 
9 Our goal i s  t o  make sure t h a t  a t  least  one 

10 Comnissioner and hopefu l ly  more than one v i s i t s  every 
11 m i l i t a r y  i n s t a l l a t i o n  t h a t  i s  s la ted  f o r  closure on Secretary 
12 Aspin's l i s t  or ,  subsequently, on the l i s t ,  the added l i s t  
13 t h a t  the Comnission may propose. And we have t o  do tha t  by 
14 June 1 o f  t h i s  year. 
15 We a lso  have a word f o r  the comnunities who have t o  
16 go through the wrenching d is loca t ion  tha t  comes through 
17 c los ing  important and h is to r i ca l l y - impor tan t  m i l i t a r y  
18 f a c i l i t i e s  tha t  generate large revenue f o r  t h e i r  comnunities. 

19 We understand your concerns. We have t o  apply and we w i l l  
20 apply the se lect ion c r i t e r i a  f a i r l y .  One o f  those c r i t e r i a  
21 i s  economic impact on the comnunity. and we w i l l  d e f i n i t e l y  
22 look a t  t h a t .  

Page 8 o f  188 Pages 
1 Maryland. She was on some very important subcomnittees 
2 deal ing w i t h  most o f  the in f ras t ruc tu re  tha t  we have. 
3 Bob Stuar t ,  t o  her r i g h t ,  i s  not  a holdover, but a 
4 Comnissioner again t h i s  time. Bob Stuar t  was the chairman o f  
5 the board and CEO o f  Quaker Oats. He was Ambassador t o  
6 Norway from 1984 t o  1989, the president o f  the Ret i red 
7 Ambassadors Associat ion. He's involved i n  l o t s  o f  other 
8 important works. Bob Stuar t ,  good t o  see you again here. 
9 Harry McPherson, once again an ind iv idua l  t h a t  

10 r e a l l y  needs no in t roduct ion.  He's a senior par tner  o f  
11 Verner. L i i p f e r t ,  Bernhard & McPherson, an important 
12 Washington, D.C. law f i rm.  M r .  McPherson was Deputy Under 
13 Secretary o f  the Army f o r  In te rna t iona l  A f f a i r s .  l a t e r  
14 Assistant Secretary o f  State f o r  Education and Cu l tu ra l  
15 A f f a i r s .  He was specia l  counsel t o  President Lyndon Johnson. 
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1 U.S. Transportation Comnand and o f  the A i r  M o b i l i t y  Comnand. 
2 He led  these comnands during the important Operation Desert 
3 Shield and Desert Storm. He served i n  Vietnam. He has a 
4 remarkable record. 
5 Rebecca Cox, t o  h i s  r i g h t ,  i s  v i c e  president o f  
6 Continental A i r l i n e s .  She was c h i e f  o f  s t a f f  o f  Senator Ted 
7 Stevens. She was pub l i c  l i a i s o n  f o r  President Ronald Reagan. 
8 She served as chairman o f  the Inter-agency C m i t t e e  f o r  
9 Women's Business Enterprises. A d is t inguished ind iv idua l  i n  

10 her own r i g h t .  Welcome t o  the panel. 
11 A f r i e n d  o f  mine, Arthur L e v i t t ,  who served l a s t  
12 time. He's, a t  the present time, chairman o f  the board o f  
13 L e v i t t  Media Company. He founded the important American 
14 Business Conference. He was d i r e c t o r  o f  the President 's 
15 Pr i va te  Sector Survey on Cost Control .  He was chairman i n  
16 1980 o f  the White House Small Business Conference and 
17 chairman and ch ie f  executive o f f i c e r  o f  the American Stock 
18 Exchange. He served, as we l l ,  i n  the United States A i r  
19 Force. He's on the board o f  the Rockefe l ler  Foundation and 
20 many other foundations. 
21 That's a b r i e f  i n t roduc t ion  o f  the  Comnissioners we 

16 He served i n  the United States A i r  Force, general counsel of 
17 the John F. Kennedy Center f o r  the  Performing Arts. He's 

2 2  have now. What I ' d  l i k e  t o  do. i f  any o f  the Comnissioners 
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1 would l i k e  t o  have a b r i e f  opening comnent. I would l i k e  t o  
2 have them make t h i s  a t  the present time. This i s  not 
3 ob l iga to ry  but,  i f  you'd l i k e  t o  say something, there i s  
4 time. 
5 COMMISSIONER BYRON: I would l i k e  t o  make a 
6 comnent. tha t  having served i n  t h i s  room w i t h  you f o r  many 
7 years, i t shows how crazy the  world i s .  I spent 14 years on 
8 the other end o f  t h i s  podium and now I am on t h i s  side o f  the 
9 podium, and I 'm not sure what t h a t  says. The cof fee pot i s  

1 0  t h a t  way. 
11 CHAIRMAN COURTER: Thank you. Comnissioner Stuart? 
12 COMMISSIONER STUART: No carments. 

1 3  CHAIRMAN COURTER: No comnents. 
14 COMMISSIONER McPHERSON: No thank you, M r .  
15 Chairman. 
16 CHAIRMAN COURTER: Anybody e lse  l i k e  t o  make an 
17 opening comnent? 
18 (No response.) 
19 CHAIRMAN COURTER: Seeing none, thank you very 
20 much. Secretary Aspin, you may proceed. 
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1 THE HONORABLE LES ASPIN, SECRETARY OF DEFENSE 
2 OPENING STATEMENT 
3 SECRETARY ASPIN: Thank you very much. M r .  
4 Chairman. Let me j u s t  remark, as p a r t  o f  Beverly Byron's 
5 comnents, there are three o f  us -- the  Chairman, Ms. Byron, 
6 and myself -- who have been i n  t h i s  comnittee room many 
7 times; and we're a l l  i n  d i f f e r e n t  places today from the 
8 normal process. 
9 Mr.Chairman,membersoftheCarmission. I d o n ' t  

10 envy you the work t h a t  you are undertaking today but  boy, am 
11 I glad you're doing it. The process t h a t  was set up here was 
12 a process which f o r  years had been s t a l l e d  because o f  e i the r  
13 the f a c t  o f  o r  the c la im o f  p o l i t i c a l  part isanship i n  the 
14 issue o f  c los ing bases. 
15 What we had was a process which could not  close 
16 bases because any Adn in is t ra t ion  t h a t  came i n t o  o f f i c e  and 
17 o f fe red  t o  close bases, i f  it was a Democratic 

I 
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18 Administration, the list was perceived to be going after 
19 Republican bases; if it was a Republican Administration, the 
20 perception was that it went after Democratic bases, and therc 
21 was no way in which you could do that. Congress then moved 
22 to block it. It was a process which did not produce any base 
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1 closing results. 
2 We finally hit upon the process of a Comnission 
3 and, as a Comnission, to buffer the partisanship of the at 
4 least perception of bases being closed for partisan reasons. 
5 Since then, we've had two founds. We've modified the proces: 
6 some. 
7 The authors of the original proposition were our 
8 colleague from Texas. Mr. Armey. and then Secretary of 
9 Defense Mr. Carlucci, and those of us on the Armed Services 
10 Comnittee were interested in it and those in the Senate were 
11 interested in it, and we made it work the first time. 
12 The first time the Comnission, the '88 group, the 
13 Comnission actually had to pick the bases. We changed that 
14 after the '88 process. and it turns out that, in fact. the 
15 Comnission would sit in judgment on recomnendations made by 
16 the services. 
17 So the process has changed, but the Comnission has 
18 remained. The Comnission is the buffer between a process 
19 which otherwise could be perceived as part isan and a process 
20 which your job is to filter out and to make it fair. As you 
21 know lookina around. there are Democrats on the Comnission 
22 and there are ~ e ~ u b l i c a n s  on the Comnission. 
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1 Your charter, of course, is to add and subtract. 
2 You can do anything with it as you like. Your job under the 
3 law is to present a recomnendation to the President. Once i t  
4 leaves you, everybody deals with it on a "take it or leave 
5 it" basis. 
6 Onceit leavestheComnission, i t g o e s t o t h e  
7 President. The President can reject the whole list or he car 
8 accept the whole list. He can't add and subtract. The HOUSE 
9 of Representatives, the same; the Senate, the same again. Sc 
10 after it leaves you, everybody is dealing with the list on a 
11 "take it or leave it" basis, but you're the last group that 
12 can add and subtract. 
13 Let me talk first of all about some of the reasons 
14 for the recomnendat ions that we're making here and why it is 
15 important to close bases. Because of the collapse of the 
16 Soviet Union and the end of the Cold War, the Department of 
17 Defense is getting smaller, as inevitably it must, and we in 
18 the Department of Defense are downsizing in the way that 
19 major corporations are downsizing. They, too, are 
20 eliminating overhead 3nd closing unneeded plants. 
21 Same thina here. You cannot downsize the 
22 Department of- Defense by just closing down the operating 
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1 entities and leave the headquarters or the proposition all bq 
2 itself, the overhead all by itself. If you're going to close 
3 down, if you're going to downsize, you have to downsize the 
4 overhead and the infrastructure as we1 1 as the operating 
5 parts of the organization. 
6 The important thing to remember is that when you 
7 close the bases, you really do support military 
8 effectiveness, because what it means is that the money you 
9 save on unnecessary base structure can be spent on things 
10 that we really do need to spend money on -- in particular, 
11 the personnel and the technology of the weapons. 
12 I think everybody recognizes that the United States 
13 military is extraordinarily effective today, and it is 
14 effective because of two factors. One is the quality of the 
15 people in uniform and the second is the high technology 
16 capabi 1 i ty of the weapons systems. 
17 Maintaining those two factors as you draw down the 

18 defense budget is at the heart of having an effective 
19 military, even though we all know it's going to be a smaller 
20 mi 1 itary. Every dollar that we can free up by closing bases 
21 or shutting down on overhead is a do1 lar that wi 1 1  be able to 
22 be spent to keep up the quality of the people and the quality 
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1 of the weapons. 
2 The key is in this chart, and you've mentioned it, 
3 Mr. Chairman, in your opening statements. What we have is a 
4 disproportionate allocation of the cuts. We have defense 
5 budget cuts, meaning dollars, going down about 42 percent. 
6 This is over a whole period. This is from the peak of 
7 defense spending, which was early in Reagan's second term. 
8 Defense spending peaked early in President 
9 Reagan's second term and has been going down ever since, and 
10 it's taking it from there all the way out to '97. We are 
11 assuming that Hill Clinton will add $60 billion, his proposed 
12 cuts, on top of the Bush baseline, in these calculations. 
13 So, over that period, from '85 to '97, the defense 
14 budget is going down by over 40 percent. Force cuts. people. 
15 are going down by 30 percent. So far. under the first two 
16 rounds of the base closure, bases have only gone down by 9 
17 percent. 
18 And, if we pass this group of bases as recomnended. 
19 or a similar size -- in other words, if you decide to take a 
20 base off of a certain size, you would add another base of a 
21 comparable size -- we would get a 15 percent reduction in the 
22 base force as a percentage of replacement value. So that's 
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1 essentially the argument here. 
2 The first round of base closures, in fact, was in 
3 '88, was before all of the changes that occurred in the 
4 Soviet Union. We, in fact, would -- I think we would all say 
5 that we had a base force that was inappropriate, even for the 
6 Cold War era, and that's what the '88 round was supposed to 
7 do. The '91. '93, and '95. which is coming up. are the major 
8 cuts, because of the changes that are taking place in the 
9 world. But those are the figures that are coming out of 
10 this. 
11 Let me now turn over to the base closure policy. 
12 Evelyn, thank ,you. 
13 This is essentially the characteristics. It saves 
14 money that would otherwise go to unnecessary overhead. It 
15 supports milit,ary effectiveness by reducing the competition 
16 for scarcer resources. It's fair and objective. It hits 
17 bases overseas harder than those at home, and 1'11 give you 
18 some figures in a moment. It supports the investment 
19 necessary to foster economic growth. 
20 I'd 1 ike to talk next about savings. Take the next 
21 chart, Evelyn. 
22 The recomnendat ion here. what this round wi 1 1  do -- 
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1 this is what the round is expected to do. It costs money in 
2 the short run, but if you were to approve this round of base 
3 closure or, as I say, a comparable round -- in other words. 
4 if you took something off and added something of a comparable 
5 size, we're still talking of these kind of numbers. 
6 But in FY '94, it would cost $800 million; in '95, 
7 it would cost $800 mi 1 lion; in '96, it would cost $100 
8 million. Starting in '97, it starts to save money; and in 
9 '97, '98, and '99. it saves. respectively, $1.8 billion, $1.4 
10 billion, $2.5 billion. 
11 So what you do have is a well-known phenomenon of 
12 base closures, is that in the short run they cost money; in 
13 the long run is when the savings occur. Over the six-year 
14 period that we"re talking about there. it saves a total of 34 
15 billion and it saves an annual savings of $3.1 billion from 
16 then on. 
17 Next chart, please. 

I 
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18 It is important that all three rounds of the 
19 closure, '88, '91, and '93, when completed in '99, will 
20 produce $5.6 billion in annual savings. So this is the 
21 effect of the three rounds. The first two rounds wi 1 1  
22 produce annua 1 savings of f 2.5 bi 1 1  ion. This wi 1 1  produce an 

18 the law. as the gentleman from New Jersey knows. 
19 The second category, one thing in that is the 
20 return on investment, the extent and timing of potential 
21 costs and savings, including the number of-years, beginning 
22 with the date of completion of the closure or realignment for 
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1 replacement value of the overseas bases. 
2 So when people argue that we ought to cut overseas 
3 and not at home, the answer is, we are cutting overseas and 
4 we think. in fact, we're doing a lot better job of cutting 
5 overseas than we have been so far at home. 
6 Let me just look next at the way in which this 
7 year's base recomnendations for domestic base closings were 
8 decided upon. The military departments and the defense 
9 agencies submitted their recomnendations to me -- this is all 
10 according to the calendar laid down in the law -- submitted 
11 their recomnendations to me on February 22. 
12 The military departments and defense agencies 
13 followed detailed guidance based on the law dealing with this 
14 process. In other words, they're given strict instructions 
15 in the law as to what they are supposed to use as the 
16 criteria. 
17 After that, the Joint Staff -- Colin's staff -- 
18 reviewed the recomnendat ions from a war-f ight ing perspective 
19 to ensure that they would not harm the mi 1 itary capabilities 
20 of the armed services; and the Chairman of the Joint Chiefs 
21 of Staff is here, and he can address this issue to you and 
22 answer your questions, too. 
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1 annual savings of $3.1 bi llion. The total wi 1 1  be an annual 
2 savings of $5.6 billion. 
3 N e x t c h a r t , p l e a s e , E v e l y n .  
4 It's important to note that the DO0 is reducing its 
5 military forces and base overseas much more than in the 
6 United States. Now, this has been a contentious part. As 
7 the chairman. Mr. Courter, knows, one of the issues that was 
8 raised when these issues are presented for votes on the House 
9 floor and on the Senate floor is, "Well, why don't they close 
10 overseas bases?" 
11 In fact. we are closing overseas bases, and we're 
12 doing a better job of closing overseas bases than we are here 
13 at home, although I would say that, even overseas, it lags 
14 behind the amount that should be closed based upon what's 
15 happening to the force structure. By 1992. the military 
16 personnel overseas wi 1 1  be reduced by 33 percent; the 
17 overseas base structure. the replacement value. 28 percent. 
18 Now, that's very close to the right ratio. 
19 When you go out to '97, you're going to look at 
20 military personnel cuts of 54 percent and, because it's not 
21 yet clear which overseas bases are going to be cut, it's 
22 somewhere in the neighborhood of 35 to 40 percent of the 
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1 They key elements of my staff reviewed the 
2 recomnendat ions to ensure that a1 1 eight select ion criteria 
3 were considered. The criteria are here on this chart. These 
4 are laid down in law and they were the same as what they were 
5 in the '91 round of base closures. No change. 
6 First, current and future missions requirements and 
7 the impact on operational readiness of the Department of 
8 Defense total force -- got to look at that. 
9 Second. the availability and condition of land 
10 facilities and associated air space at both the existing and 
11 potential receiving locations. 
12 Third, the ability to accomnodate contingency, 
13 mobilization, and future force requirements at both the 
14 existing and potential receiving locations. 
15 Fourth. the cost in manpower implications. 
16 Those first four are the military value. That's 
17 the priority consideration in this base closing. as stated ir 
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1 the savings to exceed costs. 
2 Andthen.finally. threemoreontheimpacts: the 
3 economic impact on comnunities; the ability of both the 
4 existing and potential receiving comnunities' infrastructure 
5 to support forces, missions and personnel; and, finally. 
6 eight, and one that is very troublesome and you'll hear a lot 
7 about, is the environmental impact. 
8 So what happened is the staff next met to make 
9 certain that the recomnendations were consistent with the 
10 four-structure plan, the prescribed DO0 policies and 
11 procedures were followed, and the analyses were objective and 
12 rigorous. The staff also reviewed the recomnendations to 
13 ensure that they would not harm essential training and 
14 support capabilities. 
15 Staff within the office of the Secretary of 
16 Defense, including the principal Deputy Assistant Secretary 
17 for Product ion and Logistics, provided conclusions and 
18 recomnendat ions to me. Included was an analysis of the 
19 cumulative economic impact of the recomnendations factoring 
20 in the economic impact of previously-approved 1988 and 1991 
21 closures and realignments. 
22 This is a new factor. Mr. Chairman and members of 
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1 the Comnission, that came up this year. It was an issue that 
2 many Members of Congress had raised with me. It was one that 
3 was raised in my confirmation hearings. It was an issue that 
4 a lot of people were concerned about. It was an issue that 
5 was not addressed in any of the existing criteria set down in 
6 the law, although I think we would have put it in had 
7 sanebody raised it at the time. We just weren't thinking 
8 about it. 
9 Cumulative impact comes in two forms. One is the 
10 question about whether you go back and hit over and over 
11 again in succession the same areas. geographic areas. In 
12 other words. you hit them in '88, then you hit them in '91. 
13 and you hit them in '93, without any letup. There's nothing 
14 in the criteria that would prevent that. 
15 The second is cumulative impact of each of the 
16 services putting together their 1 ist independently. What you 
17 have is that the Army puts together a proposed list; the Navy 
18 puts together a proposed list of Naval and Marine Corps 
19 faci 1 ities to be closed; and then the Air Force puts together 
20 a proposed list. They do that independently of each other. 
21 I f y o u p u t t h m , t h e n . a n d o v e r l a y t h m . y o u m a y  
22 find that the cumulative impact is piling on in one section 
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1 of the country. In other words, through the fact that 
2 they're operating independently, you may find that the Air 
3 Force and the Army and the Navy are closing the facilities 
4 all within a particular geographical area. 
5 In particular, what we sort of used as the rule of 
6 thumb there is kind of comnuting distance as to whether -- 
7 you know, the regional impact is not a state, but regional 
8 impact, if you hit an area of the country all piled in 
9 together of a cumulative impact of people that were within a 
10 certain radius, that would have some impact on jobs in a kind 
11 of a given radius. 
12 Now, the cumulative impact of recomnendations from 
13 the three military departments and the defense agencies and 
14 then the question is the effect on the local job market. And 
15 that is that the proposed closure at McClellan Air Force Base 
16 was the facility that demanded a second look based upon 
17 cumulative economic im~act. 

I 
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18 What we found when we did the cumulative economic 
19 impact was that, frankly, it looked like we were piling on in 
20 the northern California area, in that kind of triangle from 
21 San Francisco -- it's kind of a bizarre triangle, but from 

18 What we did was to take all of the impact of the 
19 three base closures -- ' 8 8 ,  ' 9 1 ,  and ' 93 ,  the proposal on 
20 '93, which is before you -- and look at it as a cut or an 
21 increase. as a percentage of DO0 employment. And that's the 

22 San Francisco to Sacramento and down to Monterey. I22  far right chart over there. 
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1 Thatareahadhadsomeprettystiffhitsinearlier 
2 rounds and then you had a really combined impact on that area 
3 in the second. in this '93 round. The Army was going to 
4 close at Monterey; the Air Force was going to close at 
5 McClellan; and the Navy was closing a whole bunch of things 
6 in the Bay area and in the Oakland area and, frankly, it just 
7 looked like it was piling on, in the area. 
8 So that the cumulative economic impact of ' 88 .  '91.  
9 and '93 actions on the Sacramento area wouldn't have been too 
10 great if the McClellan Air Force Base and the related Oefense 
11 Logistics Agency distribution depot were not removed from the 
12 list. 
13 I also agree with the intelligence comnunity 
14 concerns regarding the Army recomnendation to close the 
15 Presidio of Monterey. This action would remove the Oefense 
16 Language Institute and require contracting out of the 
17 language training now done there. Relocation and contracting 
18 of DLI's mission could hurt our intelligence capabilities, so 
19 it deserves further examinat ion before it is undertaken. 
20 Finally, I had serious concerns about the plan for 
21 selecting sites for the Defense Finance and Accounting 
22 Service locations. That site selection process known as the 
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1 "opportunity for economic growth" offered OOD jobs mainly to 
2 those comnunities willing to make the highest bid for those 
3 jobs and, in effect, this opportunity for economic growth 
4 policy proposed transferring from the federal government to 
5 the local taxpayers the burden of financing facilities used 
6 by the Department of Oefense. Pretty good for the Department 
7 of Defense: maybe not so good for public policy. We wanted tc 
8 take another look at that whole issue. 
9 Next chart, Evelyn. 

10 To sum up, the r e c m n d a t i o n s  for the 1993 Base 
11 Closing Comnission r e c m n d  closing 31 major bases and 
12 realigning 12 others; also recomnending realignment. 
13 disestablishment, or closure of 122 smaller bases and 
14 activities. This will affect approximately 24.000 military 
15 jobs and some 57,000 DOD civilian jobs. 
16 First of all, this is just military alone. There 
17 is, of course, as many witnesses will point out to you, going 
18 to be ripple effects in various comnunities from these, so 
19 that if you close 57,000 DOD civilian jobs, that's going to 
20 impact more jobs when you have the ripple effect. This is 
21 just civilian jobs on the DOD payroll. 24.000 military jobs, 
22 57,000 DO0 civilian jobs are affected by this closing. 
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1 It is also important to know that this is net. We 
2 are moving about 140.000 people from one place to another. 
3 So what this is is the net effect of all of that. This is 
4 the net reductions. In a lot of cases, things are being 
5 consolidated at one location or being consolidated at a 
6 couple of locations, and that means moving people around. 
7 Can you put up those last two charts, Evelyn, for 
8 us? 
9 There are a lot of ways to review the impacts of 

10 these recomnendations. Now, we think that they are fair, but 
11 I would just like to put two of them for you, and you 
12 probably have them in the charts that are before you. I hope 
13 you've got some charts before you. 
14 Basically. what we looked at is the state-by-state 
15 impact of this to see whether, in fact, some states are being 
16 hit unfairly, because I'm sure you're going to hear that 
17 argument again and again. 
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1 In other words, what we did was look at the jobs 
2 lost due to the Base Realignment and Closure Comnission, look 
3 at that and first ask yourself what is it as a percentage of 
4 the DOD employment? When you look at that you see that, of 
5 course, there is a large dispersal of impact. Some statea 
6 add and some states reduce a little and some states reduce 
7 quite a lot, and there's a whole range of impacts there. 
8 I think that what it shows is that no one state can 
9 claim, I think, to be picked upon. There clearly is a 
10 bracket of states that are being affected by the cumulative 
11 effect of the three base closures more than the others, but 
12 there's no one that stands out way above the other. 
13 In other words, there isn't a single stage that i s  
14 really taking it in the ear. They come in clusters. and that 
15 is. I think. the important point to note in terms of that 
16 percentage. 
17 The second way of looking at it is to look at the 
18 loss of employment as a percentage of the state's labor force 
19 -- not the DOD labor force, but of the state's labor force -- 
20 and, frankly, what it shows is that, even in the hardest-hit 
21 states, it's a pretty small percentage of the total labor 
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1 I'm not saying that to say that it doesn't matter 
2 to the local comnunity because, obviously, in some 
3 comnunities or in any comnunity. you're going to have a big 
4 impact. But looking at it in the context of the overall 
5 context of the states' labor force, even the states which are 
6 pretty heavily hit are, in fact -- you don't have any that's 
7 over 1 percent of the labor force in the state. But. as I 
8 say, that's not going to be any comfort to a Mayor who is 
9 looking at a big increase in the unemployment rate in his or 

10 her city. 
11 Finally, I would like to mention one other issue 
12 which we may come back to you on. It's the issue of 
13 hospitals. OOD hospitals are located on nine major 
14 installations that wi 1 1  be closed or realigned -- proposed 
15 closed or realigned. You guys will have to decide whether 
16 they are closed or realigned. 
17 They are K.I. Sawyer. Homestead. Griffiss, March. 
18 McGuire. Alameda, Charleston, Orlando, and Fort McClellan. 
19 This is the Alabama McClellan, not the California McClellan. 
20 The Administration wi 1 1  look for imaginative ways to include 
21 the medical assets in its new comprehensive health care 

2 2  proposals. 
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1 I think it's too early at this time to specify the 
2 role 000's hospitals may play, but the power of the concept 
3 is another sign of our determination to speed the productive 
4 use of these facilities and contribute directly to the 
5 overall strength of the nation's economy, which is a vital 
6 part of national defense. 
7 Just a 1 itt le heads-up that the Health Care Task 
8 Force is casting lusting eyes on the hospital assets at 
9 closed facilities -- just a little heads-up that I may be 

10 back when they come up with a better idea of what they want 
11 to do, with some suggestions that they might want us to do in 
12 terms of that. So I may have some further recomnendations 
13 for you on that point, as the task force develops itself a 
14 little bit. 
15 Ladies and gentlemen, we look forward to working 
16 with you during your deliberations on these lists as they're 
17 proposed today. As I say, this is now your baby. You can 
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1 tha t  evidence, from the f a l l  o f  the B e r l i n  Wall t o  the Soviet 
2 Union f i n a l l y  co l laps ing i n  December o f  1991. As a r e s u l t  of 
3 t h i s  accumulating evidence, we c a r e f u l l y  began t o  change our 
4 strategy. t o  modify our Cold War assumptions, and t o  redo our 
5 fo rce  s t ructure accordingly. 
6 For 40 years, members o f  the Comnission, we b u i l t  a 
7 s t ruc tu re  t h a t  was intended t o  f i g h t  a world war, i n  Europe, 
8 on the A t l a n t i c ,  on the P a c i f i c ,  perhaps against surrogates 
9 i n  Asia and the Middle East. We b u i l t  the most sophist icatec 

10 weapons systems t o  t r y  t o  overcome Soviet quan t i t y  without 
11 q u a l i t y .  
12 We kept large reserve forces ready t o  augment our 
13 ac t i ve  forces. We stockpi l ed  equipment and arms and 
14 munitions around the world. We maintained s t ra teg ic  
15 s tockpi les o f  fue l ,  raw mater ia ls  and repa i r  par ts .  We 
16 reta ined the a b i l i t y  t o  create wholly-new u n i t s  if they were 
17 needed t o  sustain our forces f i g h t i n g  around the world. 

18 add t o  i t , you can subtract  from it, you can do anything you 
19 want. I th ink  tha t ,  as I say, once it leaves your hands, 
20 i t ' s  an a l l -or -noth ing p ropos i t i on  and, therefore, there 's  a 
21 l o t  o f  steam behind it and I th ink.  therefore, tha t  the l i s t  
22 as you leave it looks l i k e  t h a t ' s  what would happen. 
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1 I would only  urge you t o  keep i n  mind the impact 
2 here, and I t h i n k  i t ' s  a very compelling case, tha t  our 
3 overhead i s  too b ig ,  tha t  we need t o  close bases, and t h a t  
4 i t ' s  important f o r  the s t rength o f  the country and f o r  saving 
5 the m i l i t a r y  s t rength o f  the country and the economic 
6 s t rength o f  the country t h a t  we do t h i s .  You, o f  course, i f  
7 you take a base o f f ,  can a lso put  a base on. So I would urge 
8 a t  least  a t o t a l  impact on the bases roughly comparable w i t h  
9 what we're doing here. 

10 I thank you f o r  your time, and would a lso now l i k e  
11 t o  say t h a t  the Chairman o f  the Jo in t  Chiefs would l i k e  t o  
12 say a few words. 
13 CHAIRMAN COURTER: The Chairman i s  recognized. 
14 THE HONORABLE COLIN POWELL 
15 CHAIRMAN. JOIN CHIEFS OF STAFF 
16 OPENING STATEMENT 
17 GEN POWELL: Thank you. M r .  Secretary. Thank you, 
18 M r .  Chairman. M r .  Chairman, and members o f  the Comnission. I 
19 am pleased t o  again appear before you. I want t o  begin by 
20 congratu lat ing you f o r  once again tak ing on t h i s  most 
21 d i f f  i c u l t  task. It i s  a very important one and I appreciate 
22 the s a c r i f i c e s  tha t  you w i l l  be making i n  the months ahead t o  
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1 b r i n g  t h i s  work t o  a sat i s f a c t o r y  conclusion. 
2 M r .  Chairman, you r e c a l l  l a s t  t ime 1 appeared. I 
3 described, t o  some extent,  the major s t ra teg ic  changes t h a t  
4 were tak ing place i n  the world, and it i s  those s t ra teg ic  
5 changes which my colleagues and I on the  J o i n t  Chiefs o f  
6 S t a f f  s ta r ted  t o  examine some three-plus years ago tha t  lead 
7 d i r e c t l y  t o  the reason we are here today. 
8 We began t h a t  s t r a t e g i c  review i n  1990 because o f  
9 what was happening i n  the Soviet Union. What we saw was a 

10 Soviet Union t h a t  seemed t o  be -- seemed t o  be -- i n  
11 permanent, i r r e v e r s i b l e  dec l ine.  We could see i n  1990 t h a t  
12 the Cold War was ending, no t  ended ye t ,  but c e r t a i n l y  was 
13 endtng. 
14 The arms race was c l e a r l y  coming t o  an end, as we 
15 had known it, f o r  the previous 40 years. The face-to-face 
16 confrontat ion between the Red Army and the forces o f  the west 
17 was coming t o  an end. The prospect o f  a nuclear war was 
18 receding. The great world b a t t l e  t h a t  we had feared f o r  40 
19 years was not  going t o  occur. 
20 We couldn ' t  be sure and. o f  course. there wasn't a 
21 consensus i n i t i a l l y  as t o  what was happening but,  w i t h  each 
22 passing month, the evidence accumulated. And you know a l l  o f  
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1 W e d o s e e t h e p o s s i b i l i t y o f c o n f l i c t s i n d i f f e r e n t  
2 regions o f  the world, and we had tha t  proposi t ion tested i n  
3 1990 and '91, when we went t o  war i n  the  Persian Gul f .  We 
4 see the p o s s i b i l i t y  of turmoi l ,  great tu rmo i l  i n  t h i s  new 
5 world order. We see the need t o  r e t a i n  our in ternat ional  
6 p o s i t i o n  o f  p o l i t i c a l ,  diplomatic,  and m i l i t a r y  strength. 
7 So as a r e s u l t  of these new assumptions, we put 
8 ourselves i n t o  a gradual prudent dec l ine i n  the s i ze  o f  our 
9 fo rce  s t ructure:  get smaller, without g e t t i n g  weaker 

10 r e l a t i v e  t o  anyone out there. Downsize, not demobilize. We 
11 began t o  toss out our Cold War assumptions. 
12 We c a l l e d  our concept a t  t h a t  t ime the base force. 
13 We took the force down 25 percent. We r e d i d  our research and 
14 development strategy. We cu t  stocks. We cu t  inventories. 
15 We redi rected our investments. We are s t a r t i n g  t o  cu t  the 
16 reserves. We cut  our overseas force s i g n i f i c a n t l y .  We began 
17 consol idat ing f a c i l i t i e s .  

18 We invested heavi ly  i n  defense indust r ies,  i n  
19 shipyards, i n  government p lants  t o  produce the goods tha t  
20 would be needed f o r  t h i s  world war. We created a large 
21 maintenance depot and l o g i s t i c s  s t r u c t u r e  t o  support our 
22 forces dur ing t h a t  war. 
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1 I n  jus t  the past ten years, f o r  example, we added 
2 d iv i s ions  t o  the Army, we added many ships t o  the Navy, we 
3 added f igh te r  wings t o  the A i r  Force, t o  deal w i t h  t h i s  r e a l  
4 th rea t .  We b u i l t  up our nuclear forces. Then f i n a l l y ,  t o  
5 house a l l  o f  t h i s ,  we maintained a massive overseas and 
6 domestic base st ructure,  a s t ruc tu re  t h a t  wasn't j u s t  
7 designed f o r  the Cold War but, t o  some extent,  goes back 
8 we l l ,  we l l  before the Cold War. 
9 I f  you look a t  the  Army, you can f i n d  bases t h a t  

10 had t h e i r  o r i g i n a l  j u s t i f i c a t i o n  i n  the needs o f  the Indian 
11 Wars o r  the C i v i  1 War. I f  you look a t  the A i r  Force, you 
12 w i l l  f i n d  bases tha t  have t h e i r  o r i g i n a l  j u s t i f i c a t i o n  i n  
13 World War I, when we jus t  began t o  t r a i n  our young Army 
14 Airmen a t  t h a t  t ime how t o  use a i r c r a f t .  and we put a l o t  o f  
15 bases i n  the southwest por t ion  o f  the United States where 
16 there was good weather i n  those days before all-weather 
17 c a p a b i l i t y .  
18 So we d i d n ' t  have a r a t i o n a l  base s t ruc tu re  t o  
19 begin w i t h  and then, during the per iod o f  the Cold War and 
20 even w i t h i n  the past ten years, we added t o  t h a t  base 
21 s t ruc tu re .  We added d i v i s i o n  posts f o r  the Army, such as 
22 F o r t  Drum. New York, one o f  our best posts now; we looked a t  
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1 issues such as home por t ing,  s t ra teg ic  home por t ing,  a l l  o f  
2 which added t o  t h i s  inventory o f  bases t h a t  we now have. 
3 This massive t o t a l  investment i n  forces. i n  bases. 
4 i n  in f ras t ruc tu re ,  i n  maintenance and supplies, i n  everything 
5 we d i d  over the l a s t  40 years, was t o  deal w i t h  a r e a l  
6 th rea t .  The Soviet Union and the Red Amy were not  figments 
7 o f  our imagination. The Soviet goal o f  domination was no 
8 dream. 
9 It was a wise investment tha t  the American people 

10 made over those many years and, as a r e s u l t  o f  t h a t  
11 investment, we stopped them. We checked them. We helped 
12 b r i n g  the Cold War t o  an end. 
13 Then it a l l  changed, j u s t  i n  the l a s t  fou r  years. 
14 But i s  a l l  danger gone, now tha t  the s t r a t e g i c  assumptions 
15 have changed? Not a t  a l l .  Not a t  a l l .  Our new strategy. 
16 and the s t rategy tha t  I know Secretary Aspin w i l l  be forging 
17 ahead on, s t  i 11 sees tha t  there w i  11 be a need f o r  strong 
18 armed forces i n  the world. 
19 The Red Army i s  s t i  11 there. The Russian Republic 
20 i s  s t i l l  evolving. The p o l i t i c a l  system i s  s t i l l  evolving. 
21 But we don't  expect t o  ever have t o  face t h a t  k i n d  o f  a 
22 th rea t  again. 

I 
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18 But we always, always had as an operat ing premise 
19 t h a t  we had t o  keep the q u a l i t y  o f  the force up and, most 
20 important ly.  we had t o  close unnecessary bases and f a c i l i t i e s  
21 i n  propor t ion t o  the cuts  i n  the fo rce  and as a r e s u l t  o f  the 
22 reduced requirements, because those Cold War assumptions o f  
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1 wor ld war are no longer there. 
2 We are three years i n t o  the reduct ion program. We 
3 have about a year t o  go before we reach our o r i g i n a l l y  
4 planned base fo rce  levels ,  al though some services are already 
5 below those levels .  These FY '93 closures t h a t  the Secretary 
6 has presented t o  you are matched t o  those base force levels. 
7 and the analys is  tha t  was done t o  support those closures 
8 essen t ia l l y  r e f l e c t s  analys is  t h a t  was done l a s t  year. 
9 President C l in ton  and Secretary Aspin have given us 

10 new guidance f o r  f u r t h e r  reduct ions, and we are working 
11 c lose ly  as a team down i n  the  Pentagon t o  see how t o  go i n t o  
12 these reduct ions. A l l  t h a t  i s  t o  say t h a t  more w i l l  be 
13 coming i n  the  f u t u r e  as we contiriue t o  downsize. 
14 We can make these f u r t h e r  reduct ions, but  we must 
15 do so i n  a balanced and care fu l  way. We j u s t  can ' t  keep 
16 c u t t i n g  the  a c t i v e  force wh i le  preserving bases no longer 
17 needed. and the same appl ies t o  acqu is i t i on  programs and a l l  
18 o f  the other  programs founded on Cold War assumptions. 
19 That i s  why t h i s  package o f  closures i s  so very. 
20 very important. M r .  Chairman and members o f  the Comnission. 
21 We must keep the process of base reduct ions on t rack.  The 
22 b i  11 ions o f  do1 l a r s  a year we wi '1 1 save when we have 
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1 completed these closures w i l l  be v i t a l l y  needed f o r  other 
2 purposes -- other  defense purposes and other  nat ional  
3 purposes. 
4 The comnanders i n  c h i e f  o f  the u n i f i e d  and 
5 spec i f i ed  comnands have reviewed the serv ice proposals t h a t  
6 Secretary Aspin has presented. I have examined a1 1 o f  t h e i r  
7 comnents and I have c e r t i f i e d  t o  the Secretary my assessment 
8 t h a t  these closures w i  11 have no s i g n i f i c a n t  operat ional 
9 impact on our forces around the world. 
10 I therefore s t rong ly  recomnend t o  the Comnission 
11 t h a t  i f  you reach a s i m i l a r  conc'lusion, you adopt the 
12 proposal i n  i t s  e n t i r e t y  o r  a t  least  i n  the same quan t i t y  as 
13 the Secretary has noted a f t e r  yoii 've made your puts and 
14 takes. 
15 F i n a l l y ,  I want t o  endorse the  Secretary's views 
16 and comnents concerning our determinat ion t o  provide maximum 
17 support t o  the  e f f e c t i v e  comnunities. We know how t h i s  hurts 
18 c m u n i t i e s  around the country, and what hur ts  us i s  tha t  
19 these are comnunities t h a t  were our f r iends,  comnunities that 
20 were our supporters, comnunities t h a t  provided us homes over 
21 a l l  these years, comnunities t h a t  took us i n t o  t h e i r  heart.  
22 I share the  Secretary's concern and the  concern 

18 record? 
19 SECRETARY ASPIN: Surely. O f  course. 
20 GEN POWELL: Absolutely. 
21 CHAIRMAN COURTER: I thank you very much. I t h i n k  
22 probably the best way t o  go about i t i s  f o r  the questioners. 
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1 the Comnissioners, t o  ask a quest ion p r i m a r i l y  t o  whomever 
2 they want, t o  the Secretary o f  Defense o r  the Chairman o f  the 
3 J o i n t  Chiefs. 
4 But I want t o  urge tha t  the other  person who i s  not 
5 the primary r e c i p i e n t ,  i f  they f e e l  t h a t  they can add t o  the 
6 question. I would want tha t .  a lso.  Don't th ink  they're jus t  
7 conf ined t o  the General o r  conf ined t o  the  Secretary. I 
8 t h i n k  t h a t ' s  no t  i n  the  i n t e r e s t  o f  ga in ing as much knowledge 
9 dur ing the remaining hour-and-45-minutes t h a t  we have. 
10 One o f  the quest ions I have, and I' 11 ask Secretary 
11 Aspin t h i s ,  and t h a t  i s  tha t  I noted, looking a t  a l l  the 
12 services, i t looked l i k e  the Navy obviously was p r e t t y  robust 
13 t h i s  year compared t o  '88 and '91. We an t i c ipa ted  tha t  t h e i r  
14 recomnendations would be broad. 
15 They had ind icated t o  me and t o  you and others t h a t  
16 they are looking a t  t h i s  as an oppor tun i ty ,  ra ther  than 
17 something t o  avoid as they d id .  f rank ly ,  i n  '88. We both 
18 know t h a t .  
19 They have, i t  looks l i k e ,  some r e a l  recomnendations 
20 w i t h  regard t o  the whole maintenance -- the depot maintenance 
21 issue, but the re  doesn't  seem t o  be t h a t  type o f  an attempt 
22 a t  a l l .  I t h i n k ,  by the A i r  Force t o  look a t  t h e i r  

Page 40 o f  188 Pages 
1 maintenance depots, and the Army I don't  know f o r  sure, but  
2 the Army may have one recomnendation there. 
3 It i s ,  I th ink ,  i n  the minds o f  a l o t  o f  people -- 
4 some s t r a t e g i c  th inkers  and some Members o f  Congress -- a 
5 concern. I t ' s  an i n d u s t r i a l  base concern. The defense 
6 contractors  are ra tche t ing  down dramat ica l ly ,  as we a l l  know. 
7 We want t o  make sure they s t i l l  have t h e i r  c a p a b i l i t y  t o  give 
8 us the best weapons we can poss ib ly  have. 
9 One o f  the th ings t h a t  can keep them i n  business 
10 and keep a c r i t i c a l  core o f  a c t i v i t y  i s  the maintenance work. 
11 And my quick examinat ion o f  the  type o f  money, the type o f  
12 i n f ras t ruc tu re ,  modernization -- note m i l i t a r y  construct ion 
13 t h a t ' s  gone i n t o  the m i l i t a r y  depots looks l i k e ,  if anything, 
14 i t ' s  going up ra ther  than down. 
15 And I wonder i f  you, M r .  Secretary, and then GEN 
16 Powell. have a comnent on t h a t .  
17 SECRETARY ASPIN: Yes. Le t  me say something, then 
18 l e t  GEN Powell respond, too. We have made some progress on 
19 the depot issue but,  as your quest ion impl ies, not  enough. 
20 The depot rssue comes i n  several s izes and shapes. 
21 One i s  the quest ion about whether we a re  consol idat ing w i t h i n  
22 a serv ice enough t o  e l im ina te  the  excess capacity and other 
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1 c l e a r l y  expressed by President C l in ton  i n  h i s  speech las t  1 th ings.  We're making some progress on t h a t  f r o n t .  
2 week tha t  we must make every e f f o r t  t o  sof ten the blow t o  2 There's two other issues. though, a t  least.  One i s  
3 these comnunities and t o  ease the t r a n s i t i o n .  3 the question o f  t o  what extent  can the depot work be done by 
4 Thank you. M r .  Chairman. 4 the p r i v a t e  sector,  and might be done by the p r i v a t e  sector. 
5 CHAIRMAN COURTER: Thank you very much. GEN Powell. 5 We c l e a r l y  are no t  - -  the law al lows 40 percent o f  the work 
6 We appreciate both o f  your testimony. A couple o f  6 t o  be done i n  the p r i v a t e  sector  -- we're not  a t  t h a t  l eve l  
7 announcements and then w e ' l l  go i n t o  questions, i f  you have 7 and there's c l e a r l y  more t o  be done on t h a t  front.  
8 t ime. I hope t h a t  you do. 8 The other i s  in te r -se rv ice  cooperation on the depot 
9 There's going t o  be, f o r  the  press tha t ' s  here, 9 side. I mean, can you a c t u a l l y  work out  a program where a 

10 there 's  a press a v a i l a b i l i t y  s t a r t i n g  about 12:OO noon f o r  10 depot might serve more than one service? And i n  t h a t ,  too. 
11 myself and the other Comnissionerbs. There w i  11 be hearings 11 there 's  more work t o  be done. 
12 t h i s  afternoon and, o f  course, we! have the ac t ing  service 12 CHAIRMAN CaURTER: Col in? 
13 secretar ies t e s t i f y  t h i s  afternoon. 13 GEN POWELL: I agree w i t h  everyth ing the Secretary 
14 I ' d  l i k e  t o  ask both, very quick ly ,  both o f  the 14 said, M r .  Chairman. I f  I may j u s t  describe what we d i d  l a s t  
15 two witnesses whether -- and I don' t  an t i c ipa te  many, i f  a t  15 year t o  begin t o  get a handle on t h i s .  
16 a l l  -- but if there are questions t h a t  we don ' t  have time f o r  16 As we looked a t  the depot s t ructure.  the Joint 
17 today. would you be able t o  submit your answers fo r  the 17 Chiefs of S t a f f ,  we recognized t h a t  we had made a major 
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18 investment, i n  recent years. i n  t h a t  s t ruc tu re  and we a lso 
19 recognized tha t  each service p r e t t y  much had designed i t s  own 
20 depot s t ruc tu re  i n  response t o  i t s  own serv ice requirements, 
21 i n  response t o  Cold War kinds o f  assumptions. 
22 We knew as a group tha t  we had too much capacity.  

I 
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18 a n t i c i p a t i o n  o f  even perhaps f u r t h e r  reduct ions i n  our 
19 m i s s i l e  f l e e t  so tha t  we have been able t o  make more 
20 reduct ions i n  s t ra teg ic  bases. 
21 I would also po in t  out tha t  -- l e t  me jus t  do it by 
22 way o f  example, by anecdote -- we had some s t ra teg ic  bases 
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1 So the Chiefs agreed t o  comnission a study l e d  by GEN Joe 
2 Went. and I 'm sure you wi 11 have an oppor tun i ty  t o  hear from 
3 GEN Went. I hope you w i l l  take tha t  oppor tun i ty .  GEN Went. 
4 w i t h a d i s t i n g u i s h e d g r o u p o f  leaders, went o f f  ands tud ied  
5 it. 
6 They came back l a s t  year, toward the end o f  l a s t  
7 year, and said, "We have much too much capacity f o r  the s i ze  
8 fo rce  we're going t o  have i n  the fu tu re  and f o r  the d i f f e r e n t  
9 kinds o f  assumptions underpinning tha t  force; and our best 

10 estimate i s  we have 25 t o  50 percent too much depot 
11 capacity." 
12 So not  on ly  do you have t o  get tha t  capacity down. 
13 M r .  Chairman. Once you get t h a t  capacity down t o  something 
14 more c lose ly  re la ted  t o  requirements, you then have t o  f i n d  a 
15 be t te r  way t o  manage it so tha t  each service i s n ' t  simply 
16 doing it by themselves and you're t r y i n g  t o  have these 
17 informal arrangements t o  pass workload around. It doesn't 
18 work, M r .  Chairman, and you've got t o  do something about 
19 t h i s .  
20 The f i r s t  step i n  deal ing w i t h  t h i s  problem was t o  
21 t r y  t o  get  the capacity down. We made a recommendation. I 
22 signed a recomnendat ion out t o  the Secretary o f  Defense, M r .  
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1 Cheney a t  t h a t  time. suggesting t h a t  we i n s e r t  i n t o  the BRAC 
2 '93 process and e f f o r t  t o  s t a r t  the drawdown o f  t h a t  excess 
3 capacity. 
4 What you see r e f l e c t e d  before you i n  the 8RAC '93 
5 submission i s  the beginning o f  tha t  drawdown w i t h  the A i r  
6 Force, f rank ly ,  looking a t  McClellan i n i t i a l l y  and other 
7 places, the Navy looking a t  a couple o f  places, and the Army 
8 looking a t  a couple o f  places, and tak ing  down p a r t  o f  
9 Tooele. f o r  example. 

10 That i s  j u s t  a f i r s t  step. Much more has t o  be 
11 done. A f t e r  we get the capacity down and have it more merely 
12 al igned t o  the requirement t h a t  w i l l  be out there i n  the 
13 future, and we get  the r i g h t  k i n d  o f  management s t ructure,  
14 the key t h i n g  t o  do a t  t h a t  po in t  i s  determine how much o f  it 
15 r e a l l y  has t o  stay in-house and how much -- and I th ink  as 
16 much as possible -- should be pushed out i n  order t o  sustain 
17 the i n d u s t r i a l  base we need out there -- an i n d u s t r i a l  base 
18 t h a t  w i l l  no longer be sustained by large numbers o f  new 
19 weapons systems coming i n t o  the force.  
20 CHAIRMAN COURTER: I thank both o f  you f o r  your 
21 candor on that .  I have one other  quest ion. I 'd  l i k e  t o  
22 d i r e c t  i t  f i r s t  t o  GEN Powell. I t ' s  an A i r  Force question. 
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1 I wi 11 be asking the same quest ion o f  the Act ing Secretary 
2 t h i s  afternoon. 
3 M y q u i c k r e v i e w o f t h e p r o p o s a l s t h a t t h e A i r F o r c e  
4 has i n  both closures and realignments was it looked l i k e  most 
5 o r  a l l  o f  the recomnendations w i t h  regard t o  a i r  bases had t o  
6 do w i t h  s t ra teg ic  forces without t a c t i c a l .  Some people w i l l  
7 make the argument tha t  a s t r a t e g i c  base w i t h  i t s  long runways 
8 and in f ras t ruc tu re  can do the s t ra teg ic  mission and. o f  
9 course. could f i 11 i n  i f  necessary -- i n  other words, had 

10 greater f l e x i b i l i t y  than the t a c t i c a l  f a c i l i t i e s .  
11 I would l i k e  you t o  address t h a t .  
12 GEN POWELL: Let  me j u s t  take a quick shot a t  i t i f  
13 1 may, M r .  Chairman, and l e t  the A i r  Force deal w i t h  i t more 
14 d i r e c t l y .  
15 I t ' s  w i t h i n  our s t r a t e g i c  forces t h a t  we have seen 
16 the most s i g n i f i c a n t  changes i n  recent years, tak ing bombers 
17 o f f  a l e r t ,  c u t t i n g  the s i ze  o f  our m i s s i l e  f l e e t  i n  
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1 w i t h  12,000-foot runways tha t  had a squadron o f  A-10s on 
2 them. It may be n ice t o  keep t h a t  k i n d  o f  f l e x i b i l i t y ,  but 
3 i t i s  expensive -- bases tha t  have hangars t h a t  could sustain 
45-52s t h a t  wewereshoving A-10s in .  
5 You incur a cost when you keep a much larger  
6 f a c i l i t y  than needed f o r  a smaller u n i t  w i t h i n  a force 
7 s t ruc tu re  tha t  i s  going t o  get  smaller and smaller.  So those 
8 are the kinds o f  t radeo f fs  tha t  the A i r  Force has had t o  
9 make. And I would r e a l l y  defer t o  the A i r  Force f o r  a more 

10 concrete discussion o f  t h i s .  
11 CHAIRMAN COURTER: Thank you very much. General. 
12 I ' d  l i k e  t o  c a l l  on Comnissioner Johnson. 
13 COMMISSIONER JOHNSON: M r .  Secretary, i n  your 
14 comnents before us, and a lso i n  pub l i c  statements, you've 
15 ta lked  about the base force and having the 
16 capabi 1 i t y l c a p a c i t y  t o  handle tha t  force i n  the cont inenta l  
17 U.S. I s  the in ten t  f o r  us and you t o  be able t o  bed the 
18 whole force down i n  the cont inenta l  U.S.? 
19 SECRETARY ASPIN: I th ink  the answer t o  tha t  i s  
20 t h a t  we don ' t  know exact ly  where. eventual ly,  the r i g h t  
21 balance between forces based i n  the United States and forces 
22 based overseas w i  11 come out.  At t h i s  time, there i s  excess 
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1 capacity i n  the U.S. bases t o  absorb the numbers o f  people 
2 t h a t  are being returned home under the current  plans. 
3 For example. President C l in ton  has sa id  h i s  p o l i c y  
4 i s  t o  go t o  100,000 i n  Europe. The previous Ach in is t ra t ion  
5 was 150. We can absorb t h a t  i n  the current  s i tua t ion .  
6 Then, I th ink  once t h a t  has s e t t l e d  out a l i t t l e  
7 b i t ,  there probably i s  going t o  be some r e a l  gnashing o f  
8 tee th  and wrenching i n  the Army t o  come t o  the conclusion 
9 over some more Army bases a t  the end o f  t h i s  process. But I 

10 th ink  i t ' s  a l i t t l e  e a r l y  t o  be doing t h i s  i n  the '93 round. 
11 I t ' l l  probably come i n  the '95. 
12 Col in? 
13 GEN POWELL: The on ly  po in t  I might add, M r .  
14 Secretary, i s  tha t  f o r  BRAC '93, GEN Johnson, the base 
15 s t ruc tu re  d i d  include, because it was based on the base 
16 force, some continuing overseas deployments i n  Europe and 
17 Korea. 8ut. as the Secretary says, when we go beyond the 
18 base force t o  lower numbers, we' 11 have t o  make addi t ional  
19 choices, which w i l l  be i n  the d i r e c t i o n  o f  even fewer bases. 
20 not  keeping bases i n  order t o  absorb troops corning f r a n  
21 overseas. 
22 COMMISSIONER JOHNSON: Both i n  your conf irmation 
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1 and our conf irmation, and i n  a l l  o f  our dealings, the 
2 cumulative economic impact has been a great concern. The 
3 measure o f  mer i t  tha t  you used f o r  Sacramento, have you been 
4 able t o  use tha t  same measure f o r  a l l  bases? 
5 SECRETARY ASPIN: We d i d  look a t  it and we'd be 
6 happy t o  provide you with. we c e r t a i n l y  w i l l  provide you w i th  
7 the de ta i l s .  and t h a t ' s  par t  o f  the backup information tha t  
8 you're ge t t ing .  But it d i d  r e s u l t  i n  the  removal o f  
9 McClellan -- McClellan Ca l i fo rn ia ,  the A i r  Force base -- out 

10 o f  the l i s t .  
11 CHAIRMAN COURTER: We' 11 have t ime f o r  a second o r  
12 t h i r d  round o f  questions, but  we want t o  move so other 
13 Comnissioners can get in .  Comnissioner Harry McPherson. 
14 COMMISSIONER McPHERSON: M r .  Secretary, GEN Powel 1, 
15 as a new boy on t h i s  Comnission, i f  I can use t h a t  term. I 
16 have a few basic questions t h a t  maybe the  ordinary c i t i z e n  
17 might have, and not someone who has been spending a l o t  of 



I 
Pagesaver 

DEFENSE BASE CLOSURE AND REALIGNMENT COMMISSION - Open Meeting:Monday, March 15, 1993 
I 

1 subjective, it is at least, to some extent, -an educated 
- 

2 guess, I assume, so that there's no particular number of 
3 bases that you had to get to. 
4 You didn't have to get to 31 bases to close in 
5 1993. You could have gotten to 41 or 21, if that was what 
6 your guess was. So that I wanted to be sure that there was 
7 nothing that you were -- as someone writing a tax bill wants 
8 to put revenues and expenditures in some neat balance -- you 
9 were not trying to do that with this. 
10 SECRETARY ASPIN: The gent len~an is absolutely 
I1 correct. This is an art, not a :science. First of all, the 
12 law requires and, indeed, comnon sense would require that, in 
13 putting together the base closure list, you look out and take 
14 the best available program of where the defense budget, force 
15 structure, sizes, is going over the next six-year period. 
16 What we used here was the Bush-Cheney base force 
17 proposal. It's the only thing that existed. We know that the 
18 Clinton, there's going to be a strategic review and, very 
19 likely, that number will come down. 
20 So, using the Cheney-Bush base force as the basis 
21 for this round means we're qoinq to end UQ closing bases, but 

18 time studying military force structure. 
19 One of them is a very basic question. And that is. 
20 your list of closings and realignments is based on your 
21 assumption of what the military force structure ought to be 
22 to meet threats that are about the world and, while not 
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1 taken during the campaign, we're doing some puts and takes 

: 2 into the '94 budget, but we don't get a chance to do much of 
I 3 a bottom-up review. Rut that '94 budget is going to be sent 
I 4 up to the Congress April 5 or maybe the last weeks of this 
5 month. Anyway, that's going to happen. 

6 A s s o o n a s t h a t ' s f i n i s h e d , w e a r e g o i n g - - " w e w  
7 meaning the people. the new crowd in the Pentagon -- are 
8 going to start working with the Joint Staff and with Colin 
9 and his people as kind of a bottom-up review. It will take 

1 0  some time. and perhaps middle or late part of the sumner is 
11 what we're looking at. 
12 We wi 1 1  certainly keep you apprised as we develop 
13 this thing. Your deadline is the first of July, which 
14 probably means that this thing won't be available until, 
15 really, the '95 round of base closures, but we'll try and 
16 give you whatever information we have. 
17 COMMISSIONER McPHERSON: Thank you. One other 
18 question. As I read your numbers here -- I think this is 
19 right -- you're anticipating annual savings from the '93 
20 closings of 53.1 billion and, from the '88 and '91 closinqs 

17 SECRETARYASPIN: Oh, it'sgoingtobeclose. We 
18 might have something more for you. I mean. we'll keep you 
19 informed. Let me tell you what we're doing. We are now in 
20 the process of doing the '94 budget. Harry, which, again, we 
21 inherited from the previous Administration. 
22 Consistent with the positions that Bill Clinton has 

1 wi 1 1  be erring on the side of not enough bases that are 
- 

2 closed. So that's the first estimate. 
3 The second estimate is there is no scientific ratio 
4 between the number of troops and the number of bases and, 
5 indeed, you know, when we say, okay, we're bringing forces 
6 down 30 percent and dollars down 40 percent, and we've only 
7 brought bases down 15 percent, those are just rules of thumb 

22 probably not enough. In other words, it is certain that we 
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8 There's nothing that says that that has to be an exact 
9 science. 
10 So once you've got a base force, even if we knew 
11 for sure that the base force that we're using is going to be 
12 the right one, there is no mathematical formula that says, 
13 okay, therefore, the base structure should be this. 
14 T h e f i n a l u n c e r t a i n t y - - a n d t h i s i s w h a t r e a l l y  
15 will drive you crazy. Harry. in this thing -- i s  that 
16 although there is some mathematical assistance that will tel 
17 you when you've got too many bases, it isn't going to help 
18 you in telling you which base. Okay? 
19 In other words, mathematics will tell you we've got 
20 37 percent excess capacity in our depot structure. which 
21 involves five depots. So that tells you you ought to c10,se 
22 one, but it isn't going to tell you which one. And that's 

21 of $2.5 billion, or a total of $5.6 billion. 
22 How much federal money -- I'm not saying how much 
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1 the problem with this thing. 
2 Essentially, you're dealing with the same problem 
3 that we've dealt with all along here, kind of by feel and by 
4 process. But you're not going to get much mathematical 
5 delineation that's going to help you here. 
6 GEN POWELL: I fully agree. The only other point 
7 I'd make. Mr. Comnissioner, is that, as part of the process. 
8 I had to provide, as Chairman, to the services a statement of 
9 the threat underpinning our force structure and a statement 
10 of the force structure against which they should make their 
11 selections. So they had that as an analytic base and, as the 
12 Secretary said, it was essentiallly the base force from the 
13 Bush-Cheney era. 
14 COMMISSIONER McPHERSON: Is this C m i s s i o n  likely 
15 to receive a base force analysis from the Clinton 
16 Administration during our time of office? 
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1 of that money, but how much federal money -- will we spend 
2 annually to assist comnunities that are really hard-hit by 
3 these closings? 
4 SECRETARYASPIN: Well, thatisafigureI'dhave 
5 to get you for the record. I mean, we have an ongoing 
6 program, but I know that Bill Clinton has the idea of 
7 expanding it. We spent -- we had a program, a conversion 
8 reinvestment package, which Congress put into the '93 bill 
9 which we're dealing with here now, which is a $1.4 billion 
10 program. 
11 Not all of that -- some of that was for the people 
12 being laid off, others -- how much of that was for comnunity 
13 programs? About $250 million out os that was the comnunity 
14 program part of it. The President has in mind a broader 
15 expansion of this. 
16 This is something that I'm very interested in doing 
17 here, Harry. The point is that there have been sane 
18 successes for comnunities, in fact, comnunities in which they 
19 lose a major employer. And I think what we're looking at 
20 here is not just government employment that's lost, but 
21 examples of private sector employment. 
22 There is a fairly extensive experience where you've 
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1 had a comnunity in which a major employer closed down and 
2 left the comnunity devastated. The effect would be the same 
3 if a private company closed down, if a GM plant closes down 
4 in a comnunity in which it's the major employer in town, an 
5 auto company. or something else happens. 
6 So what we want to do is be able to review the 
7 history of those things. In other words, these people should 
8 not have to go out and reinvent the wheel. There's a lot of 
9 experience of comnunities that have gone through that. The 
10 problem is, there's no comnunication. A comnunity learns it 
11 but then, of course, hopefully they don't have to go through 
12 it again. 
13 The question is, how do you get that experience 
14 disseminated to other comnunities which are going through it 
15 for the first time? What we need to do is to be able to get 
16 a team of people that can go in and analyze this thing and 

--- --- 
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17 say. "Look, t h i s  looks l i k e  the South Bend. Indiana case when 
18 they closed down Studebaker" o r  "This looks l i k e  such-and 
19 such a case, and t h i s  i s  what they d id ,  and here's why your 
20 comnunity i s  s i m i l a r  t o  t h i s ,  but  your c m u n i t y  i s  not 
21 s i m i l a r  t o  tha t . "  
22 I n  other words, these comnunities need some help 
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1 and, unless i t ' s  provided f o r  them i n  some cen t ra l  way, 
2 they ' re  going t o  be out re invent ing the wheel every time w i th  
3 a l o t  o f  t r i a l  and e r ro r  tha t  previous comnunities have gone 
4 through, and why not make the experience ava i lab le  t o  them? 
5 So we -- meaning the Pentagon -- we're very in terested i n  
6 working these problems. 
7 There's a lso something you ought t o  know, and 
8 y o u ' l l  hear about i t. And tha t  i s  the problem o f  g e t t i n g  
9 t h i s  land loose from the clutches o f  the federa l  government 

10 because o f  environmental cleanup and other drags on the 
11 th ing.  Lots o f  times we h i t  the s i t u a t i o n  where the 
12 comnunity i s  ready t o  go, ready t o  p ick  up and move and get 
13 t h i s  th ing  going, and then they ' re  dragged because they can ' t  
14 get t h e i r  hands on the f a c i l i t i e s ,  because o f  the 
15 bureaucracy, because there i s  envi ronmenta 1 cleanup. 
16 I n  the l a t s  analysis, there's a l o t  o f  work tha t  
17 needs t o  be done on t h i s  very question t h a t  you're ra is ing .  
18 COMMISSIONER McPHERSON: GEN Powell? 
19 GEN POWELL: Nothing t o  add, M r .  Chairman. 
20 COMMISSIONER McPHERSON: Thank you, M r .  Chairman. 
21 1 j u s t  want t o  say tha t  the only good t h i n g  about serving on 
22 t h i s  Comnission t h a t  I can th ink  o f .  outs ide o f  the 
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1 oppor tun i ty  t o  be w i t h  some f i n e  Americans, i s  t h a t  it i s  
2 necessary t o  reduce our defense budget and our defense 
3 establishment, and tha t  means the Cold War i s  over. So we 
4 are based on some good news, even though what we have t o  do 
5 i s  b r i n g  a l o t  o f  bad news t o  comnunities t h a t  are affected. 
6 CHAIRMAN COURTER: Carmissioner Rebecca Cox. 
7 COMMISSIONER COX: Secretary Aspin, as you pointed 
8 o u t .  theeconomic i m p a c t o n t h e c o m n u n i t i e s  i s n o t o n l y t h e  
9 loss o f  the  m i l i t a r y  and c i v i l i a n  m i l i t a r y  jobs, but the loss 

10 o f  p r i v a t e  sector jobs t h a t  have supported t h a t  m i l i t a r y .  
11 I n d o i n g y o u r e c o n o m i c i m p a c t a n a l y s i s , w e r e y o u  
12 able t o  look a t  some o f  t h a t  impact on p r i v a t e  sector and 
13 would it be poss ib le  t o  get  tha t?  
14 SECRETARY ASPIN: Yes, indeed. I mean. there are 
15 s o r t  o f  standard economic formulas t h a t  work i n  t h i s  case. 
16 and we've used them, but we're happy t o  supply it. 
17 COMMISSIONER COX: When you looked a t  the 
18 cumulative economic impact -- 
19 SECRETARY ASPIN: We're looking a t  the larger  
20 number. We're looking a t  the i n d i r e c t  as w e l l  as the d i r e c t  
21 job loss, yes, ma'am. 
22 COMMISSIONER COX: Thank you. And. GEN Powell, i n  

I 
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17 i n  tandem. 
18 F i r s t  and foremost, you see what your needs are, 
19 see what the d o l l a r s  are t o  match those needs, see i f  you can 
20 make any tradeoffs and, i f  there i s  a di f ference, then i t ' s  
21 c a l l e d  r i s k  and then our p o l i t i c a l  leaders make an assessment 
22 o f  how much r i s k  they wish t o  accept. 
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1 That's the process w e ' l l  be going through over the 
2 next several months w i t h  the Secretary's c i v i l i a n  s t a f f  and 
3 the m i l i t a r y  s ta f f ,  tha t  belongs t o  the Secretary, o f  the 
4 J o i n t  Staff and, hopeful ly,  by e a r l y  sumner o r  midsumner, we 
5 w i l l  have completed tha t  work and be prepared t o  make our 
6 recomnendat ions t o  the President. 
7 CHAIRMAN COURTER: Comnissioner Stuar t .  
8 COMMISSIONER STUART: M r .  Secretary, we're g iv ing  
9 l o t s  o f  emphasis and concern t o  cumulative economic impact. 

10 I jus t  wondered, as you thought about tha t  subject. 
11 i n  withdrawing McClellan A i r  Force Base i n  Ca l i fo rn ia ,  if you 
12 looked across the other s ide o f  the world and looked a t  South 
13 Carol ina where, i n  terms o f  percentage, the cumulative 
14 economic impact i s  almost the same basis as the '91 decisions 
15 and, t h i s  year, i t a f f e c t s  the highest percentage o f  the 
16 labor force i n  a r e l a t i v e l y  small s ta te .  00 you have any 
17 comnents on tha t?  
18 SECRETARY ASPIN: Yes, because i n  the  case o f  the 
19 McClellan, what we d i d  was we were looking a t  the region as 
20 we l l  as jus t  the c i t y  o f  Sacramento. I n  other words, we were 
21 looking a t  the Northern C a l i f o r n i a  region -- k ind  o f  San 
22 Francisco. Monterey. Sacramento -- a l l  as a piece there. 
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1 Ue came t o  the conclusion tha t  c los ing  a l l  o f  those 
2 f a c i l i t i e s ,  what the A i r  Force wanted t o  do, what the Army 
3 wanted t o  do and what the Navy wanted t o  do i n  '93, coming on 
4 top o f  what had already happened i n  '91, tha t  f rank ly ,  t h i s  
5 was p i l i n g  on. So t h a t  was the dec is ion tha t  we made, t o  
6 defer t h i s  f o r  t h i s  time. 
7 COMMISSIONER STUART: I j u s t  wondered whether South 
8Caro l ina .  forexample, d i d n ' t h a v e a l i t t l e b i t o f  thesame 
9 p i l i ng -on  impl icat ion.  

10 SECRETARY ASPIN: I t ' s  your choice, s i r .  
11 COMMISSIONER STUART: "The b a l l  i s  now i n  your 
12 cour t . "  A l l  r i g h t ,  s i r .  Can I ask the Chairman one 
13 question? 
14 GEN POWELL: Sure. 
15 COMMISSIONER STUART: M r .  Chairman, i n  your 
16 excel lent  repor t ,  you emphasized, i n  a subhead, no more 
17 chemical weapons. We signed t h a t  t r e a t y  January o f  t h i s  
18 year. But, you know, the world, since the col lapse o f  the 
19 Soviet Union, r e a l l y  hasn't improved i n  i t s  i n t e g r i t y ,  moral 
20 value, o r  lack o f  genuineness i n  s ign ing some o f  these 
21 documents. 
22 You always hear. a t  least ,  t h a t  the poor man's 
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1 the fo rce  s t ruc tu re  review t h a t  you ' re  going through r i g h t  
2 now and plan, i s  t h a t  being developed pure ly  on world 
3 s i tua t ions  and threats, o r  are you looking a t  budget numbers. 
4 too? I s  there a goal o f  g e t t i n g  the budget down t o  a 
5 p a r t i c u l a r  po int? 
6 GEN POWELL: You r e a l l y  have t o  have both sets o f  
7 considerat ions i n  your mind whi le  you ' re  going through t h i s .  
8 What we're doing now, as Secretary Aspin indicated, we have 
9 j u s t  begun h i s  bottom-up review, which w i l l  include a look a t  

10 the s i t u a t i o n  around the world, the various th rea ts  tha t  are 
11 out there. I t h i n k  w e ' l l  a lso look a t  what other 
12 c a p a b i l i t i e s  we need t o  have. 
13 But we have t o  keep i n  mind what d o l l a r s  are l i a b l e  
14 t o  be there and a lso keep i n  mind the f a c t  t h a t  we have 
15 inst ruct ions now t o  reduce another $60 b i  11 ion worth o f  
16 programs over the next several years. So the two w i l l  work 
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1 weapon r e a l l y  i s  chemical and b i o l o g i c a l  warfare. It has 
2 always troubled us tha t ,  i n  c los ing  For t  McClellan, which has 
3 been the focal  po in t  o f  your c a p a b i l i t i e s  o f  l i v e  chemical 
4 warfare and b io log ica l  warfare t r a i n i n g ,  we may be g iv ing  up 
5 a f a c i l i t y  tha t  r e a l l y  i s  c r i t i c a l  insofar  as everybody i s n ' t  
6 p lay ing the game s t r a i g h t  across the world on these r e a l l y  
7 t e r r i b l y  l e t h a l  weapons. 
8 GEN POWELL: As you know. C m i s s i o n e r ,  as you 
9 ind icate,  we are g e t t i n g  r i d  o f  our chemical weapons tha t  we 

10 would use against someone. They're i n  the process o f  being 
11 destroyed and we are anxious t o  see a l l  nat ions comnit 
12 themselves t o  the new chemical weapons convention tha t  i s  
13 being worked. We remain v i g i l a n t  against the threat  o f  
14 chemical weapons being used against us and therefore our 
15 defensive systems are being emphasized and our a b i l i t y  t o  
16 operate i n  a chemical environment. 
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17 We bel ieve we can continue t o  do t h i s  without For t  
18 McClellan, f o r  two reasons. One, wherever we move tha t  
19 t r a i n i n g  -- and I'm t a l k i n g  aboul: t r a i n i n g  i n  chemical 
20 defense techniques, and I' 11 l e t  the Army t a l k  about where 
21 they want t o  put it. For t  Leonard Wood o r  there. We w i l l  
22 emphasize defensive t r a i n i n g  i n  order t o  p ro tec t  our troops 
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1 and we wi 11 cont inue t o  invest  i n  chemical weapons defensive 
2 systems. 
3 W i t h r e s p e c t t o t h e l i v e a g e n t f a c i l i t y ,  t h e o n l y  
4 one o f  i t s  k i n d  i n  the world, we w i l l  keep t h a t  i n  a par t  o f  
5 o l d  For t  McClellan, so it w i l l  be ava i lab le  f o r  use. We are 
6 not  e l im ina t ing  -- 
7 COMMISSIONER STUART: Oh, t h a t  w i l l  remain a t  For t  
8 McClellan? 
9 GEN POWELL: Yes, s i r .  Yes, s i r .  It can ' t  be 

10 moved, r e a l l y .  But we don ' t  neeci t o  keep a l l  o f  For t  
11 McClellan open t o  keep t h a t  l i t t l e  f a c i l i t y  open. That's 
12 what caused the problem l a s t  time. And I th ink  you w i l l  f i n d  
13 tha t  the Army has given t h i s  every considerat ion and they are 
14 able t o  move, close For t  McClellan as intended but leave t h a t  
15 f a c i l i t y  i n t a c t  so t h a t  it i s  ava i lab le  f o r  use. 
16 COMMISSIONER STUART: What you are. i n  e f f e c t .  
17 saying i s  t h a t  we r e a l l y  must be capable o f  defending 
18 ourselves? 
19 GEN POWELL: We must c e r t a i n l y  be capable o f  
20 defending ourselves against chemi~cal weapons and operat ing i n  
21 a chemical environment. I bel ieve there are ways t o  do t h a t  
22 without us using chemical weapons against someone e lse -- 
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1 defense systems against the  use o f  chemical weapons toward 
2 us, and then we can use conventional means t o  respond t o  
3 anybody who i s  f o o l i s h  enough t o  use chemical weapons o r  any 
4 other weapons against us. 
5 COMMISSIONER STUART: They're repor t ing  t o  us t h i s  
6 morning on anthrax. 
7 GEN POWELL: O f  a1 1 the  various weapons o f  mass 
8 dest ruct ion.  as they are ca l led.  b i o l o g i c a l  weapons are o f  
9 the greatest  concern t o  me. 

10 COMMISSIONER STUART: Thank you. 
11 CHAIRMAN COURTER: Comnissioner Arthur L e v i t t .  
12 (No response.) 
13 CHAIRMAN COURTER: Comnissioner Beverly Byron. 
14 COMMISSIONER BYRON: Thank you, M r .  Chairman. Let 
15 me j u s t  very qu ick ly  dove ta i l  on what M r .  S tuar t  was j u s t  
16 t a l k i n g  about, because I th ink ,  M r .  Secretary and GEN Powell, 
17 you know t h a t  I have been discussing f o r  years the problems 
18 t h a t  we have w i t h  chemical and b i o l o g i c a l  weapons and, as we 
19 saw i n  Desert Storm, t h a t  was the  one area t h a t ,  fo r tuna te ly ,  
20 t ime was on our side. So I'm g lad  t o  hear t h a t  you have 
21 saved t h a t  one piece a t  F o r t  McClellan. 
22 M r .  Secretary, it i s  a strange world. M r .  Courter, 

17 We a l l  know las t  year the tremendous number o f  
18 troops tha t  came out o f  Europe, t h a t  came back t o  the  States, 
19 put tremendous tax ing capaci t ies on many o f  our bases. And 
20 when I say " tax ing capaci t ies, "  I 'm t a l k i n g  about the school 
21 system on bases where we had f a m i l i e s  a r r i v i n g  back from 
22 Europe and we heard great numbers t h a t  would be able t o  be 
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1 redeployed on a weekly basis. 
2 But there was no i n f r a s t r u c t u r e  there, there was no 
3 housing there, there were no schools there, there was no day 
4 care there. Some o f  the jobs weren't ava i lab le  f o r  those 
5 troops t h a t  were coming back. 
6 As we look a t  these bases t h a t  we're c los ing  and 
7 the l o c a l  impact on the economy, we're f i n d i n g  not on ly  the 
8 loca l  economy, we're t a l k i n g  about the  small businessman w i th  
9 the l o c a l  cleaners, the gas s ta t ion ,  the loca l  bank, the 

10 school systems, above and beyond j u s t  your tax ing base. 
11 Are we looking a t ,  w i t h  t h i s  l i s t ,  the decisions t o  
12 make on what percentage o f  Guard and Reserve can go i n  and 
13 occupy some o f  the bases t h a t  are not  going t o  be closed, 
14 some o f  the bases tha t  have been dual  capacity now w i  11 play 
15 a stronger r o l e ,  some o f  the bases t h a t  you don't  have on 
16 t h i s  l i s t  w i l l  be plussed up w i t h  Guard and Reserve? 
17 Because, as you know, w i t h  the changing. are we 
18 going t o  be looking a t  a d i f fe rence  i n  the emphasis on Guard 
19 and Reserve? Especia l ly ,  I think.  A i r  Force i s  a primary. 
20 and Army, where you can use Guard and Reserve i n  those two 
21 comnunities. 
22 GEN POWELL: As you know, ma'am, we are c los ing  a 
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1 large number o f  overseas bases and we are br ing ing the base 
2 s t ruc tu re  down i n  Europe, espec ia l l y ,  i n  l i n e  w i t h  the  troops 
3 coming home. An e n t i r e  corps' worth o f  Army troops -- two 
4 d i v i s i o n  i n  a corps headquarters -- has been inact ivated. and 
5 those bases have been turned back over the Germans. 
6 A b i t tersweet  moment f o r  me -- the  base I sta r ted  
7 out on as a Second Lieutenant was recen t l y  closed and the 
8 books were shipped t o  East Germany and the troops marched 
9 out.  and i t ' s  gone. So we are c los ing  a large number o f  

10 medium-size bases, some large bases, and hundreds o f  small 
11 s i t e s  and i n s t a l l a t i o n s .  
12 I t ' s  a traumatic impact on those troops who have t o  
13 then come back home. I have v i s i t e d  some o f  our s tates ide 
14 bases and v i s i t e d  w i t h  u n i t s  t h a t  came back from Germany, and 
15 there were some s ta r tup  problems. But I th ink  we have done a 
16 ra ther  exceptional job i n  b r ing ing  those u n i t s  back t o  the 
17 United States, i n tegra t ing  them i n t o  t h e i r  new bases and i n t o  
18 t h e i r  new comnunities. 
19 I n  some cases, we sent troops from Germany t o  
20 Desert Storm. At the end o f  Desert Storm, we sent t h e i r  
21 equipment t o  the United States, we sent them back t o  Germany. 
22 picked up t h e i r  fami l i es ,  and then went back t o  t h e  United 
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1 a Republican, i s  i n  the Chair. 
2 SECRETARY ASPIN: That 's the  strangest t h i n g  o f  i t 
3 a l l .  
4 (Laughter. ) 
5 COMMISSIONER BYRON: You are t e s t i f y i n g  i n  your new 
6 capacity,  and I 'm on the Republican side. Let  me ask -- one 
7 o f  the issues t h a t  has come up again and again during our 
8 de l ibe ra t ion  when we looked a t  base st ructures i n  the past, 
9 when Congress was wres t l i ng  w i t h  them. the State Department 

10 always sa id  we couldn ' t  c lose an overseas base. I t  was a 
11 State Department decision. It was out  o f  our hands. 
12 A r e w e f i n d i n g n o w t h a t  i t i s g o i n g t o b e e a s i e r  
13 because o f  the new world order - -  i n  which, cu r ren t l y ,  I 
14 t h i n k  we have about th ree  wars f e s t e r i n g  -- t o  close some o f  
15 those bases t h a t  the  State Depart.ment said, because o f  other 
16 issues, we cannot touch those? 
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1 States t o  marry up w i t h  t h e i r  equipment on a new base. That 
2 process continues. and we're t r y i n g  t o  do it w i t h  f u l l  
3 recogni t ion o f  the human dimension associated w i t h  such 
4 traumatic moves. 
5 Concerning our base s t ruc tu re  back here, and how we 
6 can use Guard and Reserves t o  b r i n g  more mission t o  those 
7 bases, I th ink  we should look a t  t h a t  i n  every way. I n  our 
8 fo rce  s t ruc tu re  f o r  the base fo rce  as w e l l  as i n  the  
9 d i r e c t i o n  we're moving i n  the fu tu re ,  the Guard and Reserve 

10 w i  11 continue t o  p lay  an important r o l e .  They w i l l  be an 
11 essen t ia l  p a r t  o f  our t o t a l  fo rce  p o l i c y .  But I bel ieve the 
12 whole s t ruc tu re  has t o  come down -- act ive,  Guard and 
13 Reserve, and bases, here and overseas -- but  w e ' l l  t r y  t o  do 
14 it i n  a way t h a t  i s  balanced. 
15 COMMISSIONER BYRON: Let  me touch very qu ick ly  on 
16 the home por t ing  issue because, as we, i t seems l i k e  a 
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1 point ,  t h a t  there 's  no mathematical c o r r e l a t i o n  between bases 
2 and force s t ruc tu re  i s  t rue ,  but  I t h i n k  most m i l i t a r y  
3 experts looking a t  t h i s  would say t h i s  force s t ruc tu re  i s  way 
4 too b ig.  We s t a r t e d  i n  '88 w i t h  a base s t ruc tu re  tha t  was 
5 too b i g  even f o r  the  Reagan peak numbers o f  the '85-'86 
6 per iod and so, as it 's come down. we haven 't come down 
7 anywhere near proport ionate. 
8 I th ink  most people looking a t  t h i s  th ing,  looking 
9 a t  it from a k i n d  o f  ob jec t i ve  and making the k i n d  o f  a r t  

10 judgment, not  a s c i e n t i f i c  judgment -- i t ' s  more o f  an a r t  
11 than a science -- making t h i s  judgment and say, k ind  o f  a 
12 back-of-the-envelope ca lcu lat ions,  t h a t  t h i s  i s  a p r e t t y  
13 modest base c los ing  l i s t ,  although I t ' s  bigger than the other 
14 two put  together. 
15 COMMISSIONER BYRON: Unless you're on it. 
16 SECRETARY ASPIN: What's t h a t ?  

17 hundred years ago, ta l ked  about b u i l d i n g  up t o  a 600-ship 
18 Navy and then it was maybe 500. maybe 400. and now maybe 350. 
19 and I don' t  th ink  anybody r e a l l y  has any understanding o f  
20 what numbers we're going t o  coming a t .  Staten Is land was on 
21 the l i s t  l a s t  time. It came o f  the l i s t .  It i s  now on the 
22 l i s t  again. 
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1 A s w e l o o k e d a t t h a t o r i g i n a l h o m e p o r t i n g i s s u e ,  
2 and as you look a t  the Navy -- which everyone has agreed was 
3 not addressed i n  depth i n  the l a s t  two l i s t s  and very heavi ly  
4 has been addressed i n  t h i s  one -- what are you looking a t  as 
5 an object ive f o r  a t o t a l  force s t ruc tu re  o f  number o f  ships 
6 i n  the service? 
7 GEN POWELL: For t h i s  round, BRAC '93, we were 
8 looking a t  a base fo rce  t h a t  o r i g i n a l l y  ant ic ipated 450 ships 
9 but we knew f o r  a f a c t  was going we l l  below 450 ships, but 

10 c e r t a i n l y  f a r  away from the o l d  600-ship Navy assumption. 
11 You begin w i t h  the proposi t ion tha t  the Navy 
12 probably has enough capacity r i g h t  now f o r  a 1,000-ship Navy, 
13 a combination o f  some home por t ing  decisions as we l l  as World 
14 War I 1  decisions, Korean War. Vietnam decisions. That 
15 s t ruc tu re  has t o  be brought down dramat ica l ly .  
16 The Navy, I th ink ,  w i l l  candidly acknowledge tha t  
17 they d i d n ' t  do enough i n  the f i r s t  two rounds because they 
18 d i d n ' t  have, i n  t h e i r  mind, a clear-enough p i c t u r e  o f  what 
19 the world was going t o  look l i k e .  They have a clear-enough 
20 p i c t u r e  now. 
21 COMMISSIONER BYRON: Didn ' t  be1 ieve you? 
22 GEN POWELL: Be tha t  as i t may. I t h i n k  they see a 
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1 force s t ruc tu re  t h a t  i s  w e l l  below 400 ships, and tha t  
2 spec i f i c  number w i l l  be a func t ion  o f  the review we do over 
3 the next several months. 
4 I th ink  what the Navy i s  seeing now i s  t h a t  they 
5 can only  a f f o r d  one o r  two major concentrat ion points  on the 
6 P a c i f i c  Coast and on the A t l a n t i c  Coast, and they have t o  
7 abandon t h a t  concept o f  many, many concentrat ion points  along 
8 the East Coast, the  Gul f  Coast. and the P a c i f i c  Coast, and 
9 t h a t ' s  what you're s t a r t i n g  t o  see. 

10 But the s p e c i f i c  answer t o  your quest ion i s  we are 
11 probably looking a t  a Navy force s t ruc tu re  t h a t  i s  
12 considerably below 400 ships. 
13 COMMISSIONER BYRON: And the f i n a l  question, M r .  
14 Chairman, does t h i s  l i s t  have on ly  the Bush-Cheney p ro jec t ion  
15 o r  i s  there some o f  the new th rus t  o f  Secretary Aspin's 
16 th ink ing  i n  t h i s  l i s t ?  
17 SECRETARY ASPIN: I t ' s  mainly Bush-Cheney and we do 
18 tha t  w i t h  the assurance t h a t  i t  i s  a conservat ive outcome 
19 here. I mean t h a t  the  cu ts  on top o f  the  Bush-Cheney drawdown 
20 are on ly  going t o  add t o  the case t o  make the bases smaller 
21 i n  number. So i t ' s  a conservat ive e f f o r t .  
22 And indeed. you know, back t o  Harry McPherson's 
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1 p a r t i c u l a r  package together. We th ink  i t ' s  very a t t rac t i ve .  
2 i t ' s  very good f o r  the Department o f  Defense. We wouldn't 
3 have done it i f  we d i d n ' t  t h i n k  it was bene f i c ia l  t o  the 
4 comnunity. You want t o  take a c loser  look a t  tha t  po l icy .  We 
5 respect tha t  and understand it. 
6 The question I have i s ,  can we expect you t o  
7 address the OFAS issue w i t h i n  a t imely  per iod o f  time? 
8 SECRETARY ASPIN: Yes. We're looking a t  t r y i n g  t o  
9 do something w i t h  i t i n  the next couple o f  months. 

10 CHAIRMAN COURTER: So t h i s  w i l l  be something t h a t  
11 w i l l  be on our p l a t e  i n  t ime t o  take a look a t  i t ?  
12 SECRETARY ASPIN: I 'm working towards tha t  goal, 
13 yes. s i r .  
14 CHAIRMAN COURTER: Okay. This quest ion has t o  do 
15 wi th .  once again, the  depot issue, and has nothing t o  do w i t h  
16 the p r i v a t e  sector/publ ic sector mix. I t ' s  targeted, t o  GEN 

17 COMMISSIONER BYRON: Unless you ' re  on it. 
18 SECRETARY ASPIN: Unless you're on it. t h a t ' s  r i g h t  
19 -- the d i f ference between a recession and a depression. 
20 GEN POWELL: If I could add one more point  t o  that .  
21 ma'am? Even if there were no add i t i ona l  changes t o  the force 
22 s t ruc tu re  tha t  was used t o  support t h i s  l i s t ,  not one 
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1 add i t i ona l  cu t  -- and we know there w i l l  be addi t ional  
2 cuts  -- we would probably be back here i n  '95 w i th  even more 
3 bases t o  be reduced, t o  ra t iona l i zed  the base st ructure t o  
4 the very, very conservative Bush-Cheney fo rce  s t ructure 
5 numbers tha t  we have been t a l k i n g  about. 
6 The o v e r a l l  s t ruc tu re  i s  j u s t  simply too large. 
7 e i t h e r  f o r  the new s t ruc tu re  t h a t  w i l l  emerge over the next 
8 several months o r  the s t ruc tu re  upon which BRAC '93 was 
9 based. 

10 CHAIRMAN COURTER: M r .  McPherson touched on an 
11 issue tha t  has r e a l l y  been very d i f f i c u l t  f o r  me t o  
12 understand. It i s n ' t  d o l l a r  dr iven. It i s n ' t  dr iven by the 
13 number o f  bases. It i s  not r e a l l y  personnel, per se, dr iven. 
14 It i s n ' t  force-st ructure dr iven today. But i t i s  a gut 
15 f e e l i n g  o f  what you th ink  i s  adequate as we draw down t o  meet 
16 the needs. I s  tha t  correct? 
17 GEN POWELL: Yes, ma'am. It i s n ' t  j u s t  -- it i s n ' t  
18 pu l led  out o f  the a i r ,  though. I mean, there i s  s o l i d  
19 analysis underneath t h i s .  I n  the Army -- 
20 COMMISSIONER BYRON: But you d i d n ' t  have a magical 
21 number you had t o  come up with? 
22 GEN POWELL: No. 
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1 COMMISSIONER BYRON: You d i d n ' t  have a magical 
2 d o l l a r  f i g u r e  you had t o  come up wi th? 
3 GEN POWELL: No. We had no bogey i n  terms o f  
4 d o l l a r s  and no magic number, t o  go back t o  Comnissioner 
5 McPherson's po in t ,  w i t h  respect t o  the  number o f  bases. And 
6 when we had our f i r s t  b r i e f i n g ,  and each service presented 
7 t h e i r  numbers, we were a l l  seeing them f o r  the f i r s t  time 
8 together, and we were a l l  taken aback a t  how aggressive the 
9 Navy was on t h i s  round o f  c los ings and how the others were 

10 cont inu ing t o  move forward, but they were not  t r y i n g  t o  reach 
11 any magic number. 
12 They were t r y i n g  t o  match t h e i r  closures t o  the 
13 s t ruc tu re  tha t  they were given from the Chairman o f  the Jo in t  
14 Chiefs o f  S t a f f  i n  response t o  the Secre ta r ia l  d i rec t ion  and 
15 t o  the th rea t  tha t  we l a i d  out there. 
16 CHAIRMAN COURTER: Thank you. I have another couple 
17 questions, i f  I may. The question i s  p r i m a r i l y  t o  Secretary 
18 Aspin. I t  has t o  do w i t h  the Defense Finance and Accounting 
19 Service -- the DFAS. 
20 There's a number o f  comnunities t h a t  have ca l led  up 
21 and said, we1 1. the r u l e s  o f  the  game have been changed again 
22 and we went through a great deal  o f  expense t o  put t h i s  
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17 Powell. You and I both bel ieve tha t  the services should look 
18 a t  cross-use, cross-ut i 1 i z a t  ion, i n te r -se rv ice  cooperat ion 
19 when i t  comes t o  f a c i l i t i e s .  
20 You were given a look a t  the recomnended closures 
21 t h a t  the three services gave you. Did you get a chance t o  
22 make an analys is  as t o  whether t h a t  was done? You can focus 
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1 your answer on the depots, because I 've spoken t o  a1 1 three 
2 services and one service i s  going t o  say. "Our depots are so 
3 good. our worst one i s  ge t te r  than t h e i r  best one, and you 
4 can g ive  two o f  ours t o  them." 
5 And then the  other issue, o f  course. i s  t r y i n g  t o  
6 make sure tha t ,  i n  the fu ture,  some o f  the depots are 
7 u t i l i z e d  cross-service-wise which you, I th ink ,  bel ieve, as I 
8 do, tha t  t h a t  would be appropriate. 
9 The quest ion I have, General, i s ,  was there enough 

10 done i n  examination o f  cross-use o f  f a c i l i t i e s  and 
11 interoperabi  l i t y  o f  capab i l i t i es?  
12 GEN POWELL: Not yet .  We call do a l o t  more. But 
13 the capaci ty  i s  so large, compared t o  the requirement tha t  we 
14 w i l l  be fac ing  i n  the fu ture,  t h a t  the recomnendations the 
15 services made i n  t h i s  round were sensible ones. Even now we 
16 s t i  11 have more capacity.  
17 I ' v e  heard a l l  the arguments you've heard -- I 
18 won't p i c k  on any serv ice -- "Ours are more modern; we've put 
19 a l o t  o f  money i n  them; they ' re  t e r r i f i c . "  The problem i s .  
20 you put  a l o t  o f  money i n  them and they ' re  t e r r i f i c ,  they 
21 have a l o t  o f  overhead t h a t  has t o  be assigned t o  the cost.  
22 And i f  they ' re  on ly  being operated a t ,  say, 30 o r  40 percent 
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1 capacity,  i t ' s  very expensive. 
2 I ' v e  had another serv ice say t o  me, "Yes, they got  
3 a brand-new fac to ry ,  a brand-new depot and i t ' s  t e r r i f i c ,  but 
4 the  overhead i s  too expensive. I have got t h i s  o l d  depot 
5 t h a t ' s  under a wooden bui  l d ing  and we use lathes and machines 
6 t h a t  are 20 years old, but i t ' s  t o t a l l y  pa id  fo r . "  
7 There i s  almost no overhead. and so we get  i t  done 
8 very, very cheaply here. We don't  want t o  spend any more 
9 money t o  r e p a i r  our engines, because we are a t  f u l l  capacity 

10 i n  t h i s  l i t t l e  100-bench shop, ra ther  than go t o  t h i s  1.000 
11 bench shop across the country t h a t  i s  on ly  a t  35 percent 
12 capaci ty  and our l i t t l e ,  b i t t y  add i t i ona l  workload only  
13 br ings it up t o  40 percent capacity and we are s t i  11 los ing 
14 money by sending our s t u f f  there. Overal l ,  departmentwide, 
15 we might save money, even though t h a t  one serv ice has t o  pay 
16 more. 
17 I t ' s t h o s e s o r t o f ,  believeme.Talmudic,Solomon 
18 1 i k e  decisions t h a t  are going t o  have t o  be made and, 
19 f rank ly ,  they a re  not  going t o  be made by everybody s i t t i n g  
20 around i n  a comnittee discussing it. The recomnendation I 
21 got  from the  group I put  t o  work on it was. "Chairman. you've 
22 got  t o  c rea te  a s ing le  comnand tlhat's going t o  bang heads 

17 sa id  they disagreed w i t h  what we d i d  a f t e r  we sa id  we 
18 disagreed w i t h  what you d id.  
19 I n  other  words -- t h a t ' s  not  the  on ly  case, there's 
20 others as we l l .  I'm t h i n k i n g  o f  F lo r ida ,  and Orlando. But 
21 Whidbey Is land,  f o r  example, and some others where the 
22 Comnission made a d ~ f f e r e n t  judgment -- we're d i f f e r e n t  
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1 people. and t h a t ' s  not  unexpected -- the  services d i d  not  
2 come back. 
3 OnFor tMcCle l lan ,  t h e y d i d - - w e l r e t a l k i n g a b o u t  
4 For t  McClellan now -- w i t h  a change. And the change was. "We 
5 recognize the need f o r  l i v e  agent t r a i n i n g  and t h a t  
6 p a r t i c u l a r  aspect o f  McClellan we're going t o  keep, but we're 
7 going t o  do the  t r a i n i n g  elsewhere." I can understand why 
8 they would want t o  do tha t .  
9 The question I have -- and I know what your answer 

10 i s  going t o  be, but I ' d  l i k e  t o  hear it anyway -- is ,  i n  your 
11 experience, General -- and you have a l o t  o f  experience. i n  
12 b a t t l e  and i n  management -- i s  tha t  f a c i l i t y  going t o  be 
13 op t ima l l y  u t i l i z e d  i f  the teaching and t r a i n i n g  w i t h  respect 
14 t o  chemical agents occurs i n  one p a r t  o f  the  country and the 
15 l i v e  agent t r a i n i n g  i s  going t o  occur 1,000 mi les away? And 
16 t h a t  obviously i s  a quest ion t h a t  t h i s  Comnission i s  going t o  
17 focus on very c a r e f u l l y .  We would 1 i k e  your answer. 
18 GEN POWELL: That 's a very f a i r  question, M r .  
19 Chairman, and I know the Army has looked a t  it and they ' re  
20 prepared t o  answer i t  i n  a way t h a t  w i l l  demonstrate tha t  i t 
21 can be done, even though there may be some t r a v e l  costs 
22 involved. 
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1 The simple problem the Army had was do you keep 
2 t h i s  f a i r l y  large base open when a l l  you r e a l l y  need i n  tha t  
3 large base w i t h  respect t o  chemical a c t i v i t i e s  i s  t h i s  
4 f a c i l i t y ,  and the f a c i l i t y  can ' t  be moved t o  where the r e s t  
5 o f  the t r a i n i n g  i s?  I s  i t responsible t o  incur  the  burden o f  
6 keeping the e n t i r e  base open because o f  t h a t  s ing le  f a c i l i t y ?  
7 The answer the Army came up w i t h  was no. and it i s  
8 f o r  tha t  reason that  they are chal lenging the Comnission's 
9 previous judgment. But they a lso know they are chal lenging 

10 your previous judgment, and it i s n ' t  j u s t  capriciousness. 
11 They have done a l o t  o f  add i t i ona l  analys is ,  both on t h a t  
12 f a c i l i t y  as w e l l  as t h e  other  costs associated w i t h  keeping 
13 McClellan open and the  other  savings t o  be rea l i zed  by 
14 p u t t i n g  a l l  comnon support t r a i n i n g ,  as i t  i s  ca l led,  i n  a 
15 s ing le  loca t ion  elsewhere. 
16 But I r e a l l y  do have t o  y i e l d  t o  my colleagues i n  
17 the  Army t o  go i n t o  exqu is i te  d e t a i l  w i t h  you. And, as you 
18 know, there are a couple o f  o ther  places l i k e  tha t .  The 
19 S i x t h  Army Headquarters move i s  a lso  a reversal  o f  the 
20 Comnission's judgment o f  l a s t  time. 
21 CHAIRMAN COURTER: Comnissioner Johnson. 
22 COMMISSIONER JOHNSON: GEN Powell, I know over t ime 

I 
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1 together and make these very, very d i f f i c u l t  choices and make 
2 them i n  a b ind ing way, not  i n  a  cooperative way." 
3 T h e r e w i l l b e d i s c u s s i o n s w i t h t h e S e c r e t a r y ,  I 'm 
4 sure, as t o  whether t h i s  ought t o  be a c i v i l i a n - r u n  
5 organizat ion o r  whether i t  ought t o  be, f rank ly ,  a combatant 
6 c m n d  under uniformed leadership, o r  whether i t should 
7 continue t o  be a comnittee k i n d  o f  an arrangement w i t h  the 
8 services t r y i n g  t o  cooperate w i t h  each other .  And I wi 11 not 
9 forec lose what the  Secretary might decide on t h a t  issue by 

10 shooting my mouth o f f  any f u r t h e r .  
11 (Laughter.) 
12 CHAIRMAN COURTER: We're anxi~ously wa i t i ng  word. 
13 One l a s t  quest ion, then I'll go t o  Comnissioner Johnson. 
14 Focusing on For t  McClellan -- w e ' l l  obviously probe the 
15 Act ing Secretary o f  the Army on . this p a r t i c u l a r  issue -- I 
16 t h i n k  i t ' s  t h e o n l y  areawhereby the servicescame backand 

Page 77 o f  188 Pages 
1 you and many others, inc lud ing Congressman Montgomery, have 
2 had many discussions on act ive/ reserve mix. As follow-on t o  
3 Comnissioner Byron's quest ioning, I note t h a t  the Navy has 
4 made q u i t e  an e f f o r t  i n  t h i s  package t o  look a t  the  reserve 
5 bases. The other services don't  seem t o  have done as much 
6 Are you pleased w ~ t h  the balance o r  do we need t o  
7 do some more work i n  the ac t  ive/reserve balance? 
8 GEN POWELL: I don' t  know t h a t  the others haven't 
9 done as much. Each serv ice i s  r e a l l y  somewhat unique w i t h  

10 respect t o  t h e i r  reserve component s t ruc tu re .  I have not 
11 done a complete analys is  o f  t h a t  p a r t i c u l a r  p a r t  o f  our force 
12 s t ructure,  GEN Johnson, and I perhaps need t o  do tha t .  
13 But I cannot g ive  you a d i r e c t  answer as t o  whether 
14 the Navy i s  doing too much o r  not  enough and nei ther  are the 
15 other services, and how they a l l  compare across s t ructure.  
1 6 A s  GENMontgomery i s  h e r e w i t h  us th i smorn ing ,  our 
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17 dis t inguished -- he j u s t  walked ou t .  See that? 
18 (Laughter. ) 
19 GEN POWELL: He and I share a t o t a l  comnitment t o  
20 the Guard and Reserve and t o  the t o t a l  force concept. Any 
21 disagreements we have had i n  the past are a funct ion o f  how 
22 large a reserve force do we need i n  the absence o f  the Cold 

17 T o b e s u r e ,  i t c o m e s a f t e r t h e m i l i t a r y c r i t e r i a .  
18 I don' t  th ink  anybody would have sa id  tha t  cumulative 
19 economic impact goes t o  the top of the l i s t .  I t would be i n  
20 tha t  t h i r d  category. along w i t h  environmental impact and 
21 other th ings tha t  were p a r t  o f  the law. I think bas ica l l y  my 
22 understanding was you would add i t  t o  t h a t  t h i r d  category. 
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1 way. The cumulative economic impact i s  an added c r i t e r i o n .  
2 The l i s t  before, there 's  e i g h t  c r i t e r i a  t h a t  are w r i t t e n  i n t o  
3 the law. So the services d i d  not look a t  cumulative economic 
4 impact as they put  forward t h e i r  l i s t  t o  me. That was not i n  
5 the law and, indeed, t h a t  was not p a r t  o f  t h e i r  char ter  o r  
6 t h e i r  i ns t ruc t ion .  
7 We d i d  i t because I got the  same questions tha t  
8 you-al l  got from members t h a t  said, "You r e a l l y  ought t o  look 
9 a t  t h i s  thing." I t  was not put  i n t o  the o r i g i n a l  law, but 

10 tha t  doesn't mean we wouldn't have put it i n  i f  we'd thought 
11 o f  i t. Nobody a t  the t ime was th ink ing  i n  terms o f  the 
12 cumulative economic impact as we were drawing up there 
13 c r i t e r i a  a t  the time the law was w r i t t e n  but I th ink  there 
14 was a general consensus tha t .  had the issue arisen, somebody 
15 had brought i t up. everybody would have sa id yes. That's a 
16 reasonable t h i n g  t o  be considered. 
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1 War. And t h a t  debate obviously continues. 
2 COMMISSIONER JOHNSON: M r .  Secretary, the Navy 
3 seemed t o  have made an e f f o r t  t o  reduce i t s  presence i n  the 
4 National Cap i ta l  Region. I s  it a departmental des i re  o r  need 
5 t o  reduce the  o v e r a l l  presence, o r  i s  it s t r i c t l y  service 
6 driven? 
7 SECRETARY ASPIN: I t h i n k  i t ' s  a combination o f  
8 both. The in te res t  i n  i t does come from some studies tha t  
9 are ordered t o  look a t  the f a c i l i t i e s  i n  the National Capi ta l  

10 Area, but  also, I th ink  t h a t  i t ' s  a combination o f  economic 
11 factors  and others t h a t  have caused some o f  the reasons f o r  
12 the moves t h a t  you're seeing. And you're seeing some b i g  
13 changes i n  the Ar l ington.  V i r g i n i a  area due t o  t h i s  
14 p o s s i b i l i t y .  
15 What we're t a l k i n g  about i s  tha t ,  i n  t h i s  case, the 
16 Navy i s  r e n t i n g  space and i t ' s  very expensive ren ta l .  The 
17 Navy, a t  one point ,  was looking t o  b u i l d  i n  the area, but 
18 l oca l  people weren't too enthusiast ic  about tha t  because you 
19 can' t  get the property taxes o f f  o f  tha t .  You could o f f  o f  a 
20 lease space th ing,  so t h a t  they went i n  the d i r e c t i o n  o f  
21 encouraging leases. But the leases are very expensive, and 
22 they ' re  moving it. 
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1 S o i t ' s a c o m b i n a t i o n o f t h e e c o n o m i c s o f  it, the 
2 Navy, what the Navy wants t o  do, and some pressures. But the 
3 pressures. o f  course. the p o l i t i c a l  pressures run both ways. 
4 COMMISSIONER JOHNSON: Thank you, s i r .  Thank you. 
5 M r .  Chairman. 
6 CHAIRMAN COURTER : Comniss ioner McPherson . 
7 COMMISSIONER McPHERSON: M r .  Secretary. these 
8 questions a re  very s i m i l a r  t o  those t h a t  were asked i n  our 
9 confirmation hearings. I ' d  very much l i k e  t o  get GEN 

10 Powell 's view on them. And they have t o  do w i t h  t h i s  
11 mysterious t h i n g  c a l l e d  "cumulative economic impact." 
12 The quest ion I have i s  whether the services, the 
13 department, looked a t  the cumulative impact not on ly  o f  p r i o r  
14 closings and contemporary c los ings by the other services t h a t  
15 were being recommended, bu t  a t  the economic condi t ion o f  the 
16 area, which might have been h i t  by a large defense p lan t  
17 closing. o r  even simply might j u s t  be p l a i n  o l d  depressed 
18 economically. 
19 Was it the department's goal t o  at tend t o  the 
20 cumulative impact on ly  on those areas caused by previous and 
21 contemporary closings? 
22 SECRETARY ASPIN: Let  me t r y  and expla in  t h i s  t h i s  
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1 bases. 
2 SECRETARY ASPIN: Harry, you' 11 f i n d  t h a t  
3 eventual ly  almost a l l  bases t h a t  are going t o  be appealed t o  
4 you w i l l  have a s to ry  t o  t e l l  and a case t o  be made and, 
5 indeed, i f  you buy i n t o  t h e i r  c r i t e r i a ,  you w i l l  agree t o  
6 take t h a t  base o f f  the l i s t .  P r e t t y  qu ick ly ,  you end up w i th  
7 no bases on the l i s t  a t  a l l ,  because you can make a case for 
8 everything there. 
9 The easy ones came o f f  i n  '88. This i s  ge t t ing  

10 progressively harder and harder t o  do and. as I say, there's 
11 a case t o  be made f o r  almost a l l  o f  them. But the problem 
12 i s ,  a t  the end o f  the day. then, you don ' t  c lose any bases. 
13 GEN POWELL: The on ly  p o i n t  I was going t o  add. 
14 Comnissioner, i s  that .  o f  course, the  economic impact on a 
15 comnunity i s  one o f  the f i n a l  se lec t ion  c r i t e r i a ,  and each 
16 serv ice 's  system took the impact on the ind iv idual  c m u n i t y  
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1 You would not make it the over r id ing  f a c t o r  i n  p u t t i n g  
2 together the l i s t .  
3 That having been said, essen t ia l l y  it was only when 
4 the l i s t  came t o  me and I had a chance t o  look a t  it and 
5 adjust  i t  and send it t o  you tha t  the cumulative impact gets 
6 a chance t o  play. I mean, i t ' s  e s s e n t i a l l y  anything that  I 
7 do t o  i t o r  tha t  a l l  o f  you do t o  i t i s  where cumulative 
8 economic impact comes i n t o  p lay.  
9 Basica l ly ,  a f t e r  i t leaves you, we're deal ing w i t h  

10 it as a package, and before it got t o  me, i t was no t  par t  o f  
11 the c r i t e r i a .  So I t r i e d  t o  take i n  cumulative economic 
12 impact. You may look a t  cumulative impact and decide t o  make 
13 some other adjustments. 
14 T o a n s w e r t h e q u e s t i o n a b o u t t h e s p e c i f i c s .  I d i d  
15 not look a t  the e f f e c t  on the region o f  anything other than 
16 base closings. We d i d  not  look a t  the  e f f e c t  o f  c los ing  o f  
17 employment because o f  the loss o f  jobs of defense contractors 
18 or  because o f  economic factors .  
19 As I understood the people who were t a l k i n g  t o  me. 
20 i t  was cumulative economic impact o f  base closings tha t  they 
21 were t a l k i n g  about. The way it was phrased t o  me was the 
22 cumulative impact o f  t h i s  base c los ing  and previous base 
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1 c los ings o r  the cumulative impact o f  base closings across the 
2 services. 
3 I don't  th ink  anybody was asking us t o  take i n t o  
4 account the general economic condi t ions o f  the region as par t  
5 o f  t h a t .  A t  least,  t h a t ' s  how I understood the in te res t  i n  
6 the Congress on t h i s  issue. 
7 COMMISSIONER McPHERSON: Le t  me jus t ,  before you 
8 answer. GEN Powell. I was th ink ing  o f  an area. Le t ' s  take 
9 the A i r  Force base i n  northern Michigan. I t ' s  one o f  the few 

10 th ings up there i n  t h a t  upper peninsula, so you hear. That 
11 impact w i l l  be very considerable and i t  w i l l  be an economic 
12 impact on a h a l f  o f ,  o r  a good p iece o f ,  the s ta te  o f  
13 Michigan. 
14 I guess whether there had been an e a r l i e r  base 
15 c los ing  o r  not would be immaterial t o  t h a t .  I f  you close 
16 t h i s  base and i t ' s  the on ly  t h i n g  going, then the impact 
17 would be q u i t e  considerable. 
18 But you're r i g h t .  You can add c r i t e r i a  t o  these 
19 u n t i l  f i n a l l y  you end up -- 
20 SECRETARY ASPIN: Closing no bases. 
21 COMMISSIONER McPHERSON: -- back where you were 
22 before you passed t h i s  Act. and you wouldn't be c los ing  any 

I 
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17 and the s t a t e  o f  the comnunity a:; i t ex is ted  w i t h  a l l  fac to r  
18 being considered as one o f  t h e i r  c r i t e r i a ,  and service 
19 management weighed tha t  i n  t h e i r  analys is .  
20 COMMISSIONER McPHERSON: Thank you. s i r .  
21 CHAIRMAN COURTER: I know t h a t  Comnissioner Bob 
22 Stuar t  wants t o  jump i n  here. He w i l l  do t h a t  i n  jus t  one 
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1 second. But by way o f  c l a r i f i c a t i o n  from the standpoint o f  
2 the  Comnission on the issue o f  economic impact and cumulativ 
3 economic impact, the Comnission i s  duty-bound t o  fo l l ow the 
4 l e g i s l a t i o n .  
5 The l e g i s l a t i o n  c l e a r l y  s tates t h a t  there 's  the 
6 fo rce  s t ruc tu re  and e igh t  f i n a l  se lec t ion  c r i t e r i a .  A t  t h i s  
7 p a r t i c u l a r  juncture, we can ' t  add c r i t e r i a .  We w i l l  f o l l ow 
8 the leg is la t ion .  
9 Therefore, dur ing our own con'f i rmat ion hearings . 

10 the way the Commission answered the  quest ion w i t h  regard t o  
11 cumulative economic impact, we answered the quest ion, the 
12 other  Comnissioners as I, and t h a t  i s  tha t  we construe the 
13 e x i s t i n g  c r i t e r i a  o f  economic impact t o  be broad enough t o  
14 embrace and include a cumulative f a c t o r  and, therefore,  we 
15 are not adding -- I j u s t  want t o  make t h a t  p e r f e c t l y  c lea r  
16 f o r  the record -- we are not  adding a new c r i t e r i a ,  which 
17 would be i l l e g a l  under the law. 
18 Comnissioner Stuar t .  
19 SECRETARY ASPIN: Before we leave t h a t  question, 
20 l e t  me j u s t  re-emphasize the poi r i t  t h a t  Co l in  made. Point 
21 Number 6 i s  the economic impact on comnunities, Harry, which 
22 i s ,  they would look a t  the economic impact on the comnunity 
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1 t h a t ' s  i n  e f f e c t .  
2 But I t h i n k  t h a t ' s  p a r t  o f  tha t ,  as opposed t o  the 
3 cumulative impact which, broadly defined, would, as you and 
4 Jim Courter and a l l  o f  us have been t a l k i n g  about, maybe you 
5 have t o  say the  cumulative impact o f  base c los ings on top o f  
6 a p l a n t  lay ing  o f f  people because o f  defense o r  maybe the 
7 cumulative impact going beyond defense. 
8 And. as I say, what we d i d  was t o  narrow, i n  our 
9 operat ion, we narrowly def ined cumulative impact t o  the base 

10 c los ing  issue and allowed as how the economic impact was 
11 already C r i t e r i o n  Number 6, which the services d i d  take i n t o  
12 considerat ion. 
13 So the  K. I. Sawyer po in t  ought t o  have been, unless 
14 there 's  a m i l i t a r y  employer there t h a t  suddenly l a i d  o f f  a 
15 large number o f  people because o f  some contract  -- and maybe 
16 t h a t ' s  the case; I 'm  assuming i t  i s n ' t  -- t h a t  bas ica l l y ,  t h  
17 K. I. Sawyer case i s  taken care o f  under C r i t e r i o n  6 and not  
18 under the cumulative impact, because t h a t  i s  a d i f f e r e n t  
19 conf igurat ion.  
20 CHAIRMAN COURTER: Comnissioner Bob Stuar t .  
21 COMMISSIONER STUART: M r .  Secretary, you mentioned 
22 t h a t  the  easy ones took p lace i n  the  '88 round. I don't  
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1 th ink  any o f  them were very easy. But I happened t o  be 
2 l i v i n g  i n  I l l i n o i s ,  not  f a r  from For t  Sheridan. It was on 
3 the l i s t  i n  '88. And the process o f  g e t t i n g  t h a t  f i n a l l y  
4 wrapped up and closed so as t o  r e a l i z e  the  savings tha t  
5 everybody had hoped f o r  has been a very d i f f i c u l t  process. 
6 I j u s t  wondered, as we look ahead. and you po in t  
7 t o t  he savings which we a l l  hope t o  achieve, i s  there any wa, 
8 i n  your department where you can put  more horsepower i n  term 
9 o f  manpower, leadership, p o l  it i c a l  muscle behind the process 

10 o f  g e t t i n g  the darn job done? 
11 SECRETARY ASPIN: Absolutely. This i s  -- and I 
12 t h i n k  we went through t h i s  i n  an e a r l i e r  answer t o  somebody' 
13 question -- absolutely, Commissioner, there i s  a r e a l  p r o b l e ~  
14 here t h a t  these cornnunit ies face o f  g e t t i n g  the process 
15 moving. Once they have crossed over and decided okay, 
16 the re 's  a mental d i v i d e  t h a t  has t o  happen, where the f i r s t  

17 i n s t i n c t  i s  t o  r e s i s t  the base c los ing.  and they w i l l  f i g h t  
18 it and they w i l l  argue it and f i g h t  it, and t h e y ' l l  f i g h t  i t  
19 w i t h  you and maybe t h e y ' l l  f i g h t  i t  i n  the courts and 
20 whatever. 
21 But once the t h i n g  i s  crossed over and people have 
22 said, "Okay, t h i s  i s  going t o  happen. l e t ' s  f i g u r e  out what 
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1 we're going t o  do," we've got t o  be ava i lab le  t o  help. And 
2 t h a t  means two th ings.  That means t h i s  k i n d  o f  a b i l i t y  t o  go 
3 i n  there w i t h  some advice so t h a t  they don ' t  have to ,  as we 
4 were t a l k i n g  about e a r l i e r ,  re invent  the wheel, they don't 
5 have t o  learn f o r  themselves what you do. 
6 There's a l o t  o f  experience. Other comnunities 
7 have gone through t h i s  and s i m i l a r  things. People ought t o  
8 be able t o  go i n  and say. "This reminds me o f  the fo l low ing  
9 kinds o f  things; you shouldn't  t r y  t h i s ,  you should t r y  t h i s ,  

10 based upon our experience. That's po in t  number one. 
11 Point number two i s  t o  get  t h i s  environmental 
12 cleanup. The biggest hangup t o  the whole t h i n g  i s  
13 environmental cleanup money, and making sure we clean it up. 
14 For reasons t h a t  are not  e n t i r e l y  c l e a r  t o  me, there has been 
15 an enormous delay i n  most o f  these places. 
16 And the f i n a l  i s  j u s t  the  paperwork t h a t  you're 
17 t a l k i n g  about, j us t  working i t  through the process here. And 
18 I don' t  mean t h a t  the re  a r e n ' t  going t o  be competing 
19 in te res ts  f o r  t h i s  o f  what t o  do. You're going t o  have 
20 enormous f i g h t s .  
21 Somebody i s  going t o  say "We ought t o  make it i n t o  
22 a park." Another guy says, "No, no, we ought t o  s e l l  i t o f f .  
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1 I t ' s  a great s i t e .  We ' l l  s e l l  i t o f f  f o r  condominiums." 
2 Sheridan has a whole bunch o f  people l i n i n g  up t o  get  t h e i r  
3 hands on it. But the re  ought t o  be a process t o  move tha t  
4 along. 
5 COMMISSIONER STUART: And I 'm o n l y  wondering 
6 whether you could p u t  some h igher- level  -- 
7 SECRETARY ASPIN: Yes. 
8 COMMISSIONER STUART: -- Assis tant  Secretary and 
9 r e a l l y  charge him w i t h  moving the b a l l  along. 

10 SECRETARY ASPIN: We c l e a r l y  intend, we intend t o  
11 do tha t .  
12 COMMISSIONER STUART: But the re  needs t o  be some 
13 accountabi 1 i t y  t o  work the process. 
14 SECRETARY ASPIN: You bet.  
15 COMMISSIONER STUART: Thank you. 
16 CHAIRMAN COURTER : Comniss ioner Rebecca Cox. 
17 COMMISSIONER COX: M r .  Secretary, one o f  the 
18 c r i t e r i a  tha t  you a l l  have j u s t  been discussion i s  re tu rn  on 
19 investment. I t ' s  expensive t o  c lose some o f  these bases and 
20 hard t o  get  back even i n  the  best o f  circumstances where the 
21 t h i n g  moves along f a i r l y  qu ick ly .  
22 But i n  p ick ing  t h i s  p a r t i c u l a r  l i s t .  was there a 
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1 r u l e  o f  thumb? Were there some bases t h a t  were simply j u s t  
2 too c o s t l y  t o  close and therefore d i d n ' t  get  on t h i s  l i s t ?  
3 SECRETARY ASPIN: I'll t e l l  you what. You ought t o  
4 address tha t  t o  the services t h i s  afternoon. We know the 
5 bases they decided t o  close. We do not  know the ones they 
6 considered and re jected.  And I t h i n k  t h a t  would be a proper 
7 t h i n g  f o r  you t o  do. 
8 COMMISSIONERCOX: O o y o u t h i n k i t w o u l d b e  
9 reasonable t h a t  i f  some base took 60, 70, 80 years t o  close 

10 tha t  it would be l e f t  o f f  the  l i s t  -- 
11 SECRETARY A S P I N :  Yes. 
12 COMMISSIONER COX: -- due t o  r e t u r n  on the 
13 investment? 
14 GEN POWELL: I t h i n k  what y o u ' l l  hear from the 
15 services, as they graded them, some graded out as requ i r ing  
16 60 t o  70 years, i n  one case I remember 100 years, t o  

I 
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17 amortized the investment, and i t  j u s t  wasn't worth p u t t i n g  on 
18 the l i s t  f o r  tha t  reason. 
19 COMMISSIONER COX: And does the same th ing  happen 
20 on the environmental side, the cost o f  cleaning up the 
21 environmental side i s  so h igh -- 
22 SECRETARY ASPIN: I presume so but,  again -- and 

17 McClellan, which was on the l i s t  and was taken o f f  and the 
18 reasons why it was taken o f f .  

2- SCRETARY ASPIN: I 'm sorry. Beverly, which one? 
COMMISSIONER BYRON: McClellan. 

21 SECRETARY ASPIN: McClellan i n  Ca l i fo rn ia?  
22 COMMISSIONER BYRON: I n  C a l i f o r n i a .  It was taken 

Page 90 o f  188 Pag Page 93 o f  188 Pages 
1 remember, there i s n ' t  any one o f  these c r i t e r i a  t h a t  1 o f f  because o f  the t o t a l  cumulative impact -- 
2 dominate. 2 SECRETARY ASPIN: Cumulative. 
3 COMMISSIONER COX: Right.  3 COMMISSIONER BYRON: -- i n  the reg ion and the area. 
4 SECRETARY ASPIN: You assign a grade and then you 4 But also, I bel ieve I understood the Secretary t o  say tha t  i n  
5 have t o  k i n d  o f  do a cumulative grade and a l l  t h i s  s o r t  o f  5 the A i r  Force l o g i s t i c s  arena we have f i v e  centers and we 
6 thing. So even though i t  might be h igh on the environrnenta 6 on ly  need four. 
7 cost. i t may s t i  11 be on because it scores we1 1 on other 7 SECRETARY ASPIN: Correct. 
8 c r i t e r i a .  8 COMMISSIONER BYRON: When you made the decision t o  
9 COMMISSIONER COX: And c l e a r l y .  the m i l i t a r y  9 take McClellan o f f  the l i s t ,  which o r i g i n a l l y  had been on the 

10 value -- 10 l i s t ,  because o f  the t o t a l  economic impact i n  t h a t  area o f  
11 SECRETARY ASPIN: But you need t o  go over t h a t  w i t h  11 C a l i f o r n i a ,  I noticed you d i d  not put  another one o f  the 
12 the services, I think,  when they appear. 12 other fou r  on the l i s t .  
13 COMMISSIONER COX: Thank you. 13 Was there a reason -- 
14 CHAIRMAN COURTER: On tha t  p a r t i c u l a r  issue, I 14 SECRETARY ASPIN: Yes. 
15 remember the question was asked t o  me. I n  fac t .  i t  was by 15 COMMISSIONER BYRON: -- as M r .  McCurdy f a l l s  o f f  o f  
16 Chairman Nunn o f  the Senate Armed Services Comnittee. And 16 h i s  cha i r  i n  the f r o n t  row? 
17 both agreed. And t h a t  i s  tha t  the system would be perverse 17 (Laughter. ) 
18 i f  a m i l i t a r y  base was so d i r t y  and so ta in ted  w i t h  18 COMMISSIONER BYRON: Was there a reason tha t  
19 po l lu t ion ,  therefore we kept it open. 19 another one was not put  on the l i s t ?  
20 I th ink  the r a t i o n a l e  t h a t  escapes tha t  p a r t i c u l a r  20 SECRETARY ASPIN: Yes. 
21 t r a p  i s  the lega l  ob l iga t ion  f o r  the Department o f  Defense 21 COMMISSIONER BYRON: O r  i s  tha t  a message tha t  I 'm  
22 close up o r  t o  clean up bases. i r respec t i ve  o f  whether 22 g e t t i n g  that  we should look a t  maybe another one going on i f  
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1 they ' re  open o r  closed. So t h a t ' s  the way I got out o f  tha t  
2 p a r t i c u l a r  t r a p  t h a t  you could otherwise f a l l  i n .  
3 Comnission Ar thur  L e v i t t .  
4 COMMISSIONER LEVITT: Congress enacted l e g i s l a t i o n  
5 i n  '91 which took the realignment o f  the Corps o f  Engineers 
6 away from the base c los ing  process. 
7 SECRETARY ASPIN: Use the mike i f  you could, s i r ,  
8 please. 
9 COMMISSIONER LEVITT: Congress enacted l e g i s l a t i o n  

10 i n  '91 t o  exclude the Corps o f  Engineers from the base 
11 closure process. Sometime i n  '92, the Corps announced a 
12 reorganizat ion again which was outs ide the base closure 
13 process. 
14 You've been quoted as quest ioning the l a t e s t  
15 realignment because it would appear t o  be p o l i t i c a l l y  
16 motivated. When do you t h i n k  t h a t  you wi 11 approve a 
17 realignment o f  the Corps t o  r e a l i z e  the savings t h a t  the l a t s  
18 Comnission i d e n t i f i e d  and the Congress seemed t o  move away 
19 from? 
20 SECRETARY ASPIN: I t h i n k  t h a t  i t  i s  important t o  
21 know t h a t  the  Corps needs t o  be real igned, and we do need t o  
22 do some work w i t h  the Corps. I was concerned about the one 
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1 t h a t  was done l a s t  f a l l .  
2 What happened was. Congress was worr ied about it, 
3 made some moves. and then they went ahead and d i d  the 
4 realignment a f t e r  Congress adjourned. I thought tha t  tha t  
5 was not  the way t o  do it. But sometime i n  the next couple of 
6 months, we need t o  come up w i t h  a proposal on how t o  deal 
7 w i t h  tha t ,  and w e ' l l  be back i n  touch w i t h  you on t h a t .  
8 We're no t  j u s t  going t o  s i t  on it, but  we do want 
9 t o  make sure tha t  any realignment tha t  takes place i s  done 

10 w i th  the proper n o n - p o l i t i c a l  tone t o  it. 
11 CHAIRMAN COURTER: F i n a l l y  our l a s t  questioner, 
12 Comnissioner Beverly Byron. 
13 COMMISSIONER BYRON: Thank you, M r .  Chairman. Let 
14 me say I had not planned t o  ask a second question, but 
15 l i s t e n i n g  t o  the discussion has brought something t o  mind. 
16 That i s  t h a t  we've ta l ked  a l i t t l e  b i t  about 
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1 we have overcapacity, o r  should we l e t  you do t h a t  next 
2 year? 
3 SECRETARY ASPIN: I would urge you t o  take a look 
4 a t  i t. Let me t e l l  you why we d idn ' t .  Essen t ia l l y  -- 
5 COMMISSIONER BYRON: I 'm sorry. You would urge us 
6 what? 
7 SECRETARY ASPIN: Do take a look a t  i t. Do take a 
8 look a t  it. What we have i s ,  as you say, there a re  f i v e  
9 p o s s i b i l i t i e s .  There i s  overcapacity. We should c loseone.  

10 You're t a l k i n g  about McClellan; you ' re  t a l k i n g  about A.P. 
11 H i l l ;  you're t a l k i n g  about San Antonio; you're t a l k i n g  about 

1 2  Tinker -- 
'13 COMMISSIONERBYRON: T i n k e r - H i l l - -  
14 SECRETARY ASPIN: -- McCurdy -- 
15 COMMISSIONER BYRON: -- Warner-Robins. 

1 6  SECRETARY ASPIN: -- and you're t a l k i n g  about 
17 Warner-Robins i n  Georgia. You don ' t  need them a l l .  And 
18 McClellan. 
119 COMMISSIONER BYRON: But McCurdy i s  here. 
20 SECRETARY ASPIN: Yes, McCurdy i s  here. But t h e  
21 p o i n t  i s ,  what we decided as we were doing t h i s ,  the re  were a 
22 l o t  o f  people making t h e i r  case t o  me about how they ought t o  
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1 be on and how they shouldn't  be on. and a l l  that  s o r t  o f  
2 th ing.  
3 I f  we would have suddenly come out o f  nowhere and 
4 added one on tha t  was not  p a r t  o f  the s o r t  o f  discussion tha t  
5 was going on. I th ink  the people would have r i g h t l y  f e l t  very 
6 aggrieved, because they would not  have had t h e i r  opportunity 
7 t o  make t h e i r  case and then, i n  other words. we would haye-,,. 
8 on ly  l i s tened  t o  one side. 
9 Suppose we decided t o  keep McClellan and close I, 

10 Tinker? Old McCurdy would have been a l l  over me l i k e  a l o t  ; 
11 o f  hot sauce, arguing tha t  the th ing  was un fa i r .  t h a t  we 
12 d i d n ' t  have a chance, tha t  he d i d n ' t  have a chance t o  gear i t  : 
13 up. 
14 So we j u s t  thought we'd take it o f f  and maybe 
15 r e v i s i t  it i n  '95, o r  the Comnission might want t o  r e v i s i t  
16 i t .  But i f  you do that .  you ought t o  l e t  everybody know tha t  I 

I 
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I 
17 you ' re looking a t  t h i s  issue i n  a n t i c i p a t i o n  o f  c los ing  on o f  22 would ask be l a i d  i n  the record but ,  f o r  the t ime being t h i s  / 18 them. and I t h i n k  there 's  no auest ion t h a t  one o f  them's qot I 
19 t o  go and ought t o  go, and the sooner the be t te r .  
20 But you ought t o  l e t  everybody know and make it an 

.-21 even chance f o r  them a l l  t o  make t h e i r  arguments so t h a t  they 
22 don't  f e e l  t h a t  they were suddenly b l inds ided.  I thought 
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1 tha t  the  problem i s ,  i f  we pu t  a base on there and took 
2 McClellan o f f ,  t h a t  they would r i g h t l y  f e e l  t h a t  they had 
3 been b l inds ided  on it. 
4 GEN POWELL: It r e a l l y  goes t o  the  p o i n t  the 
5 Secretary made e a r l i e r .  Ana1ytic:al l y ,  you can determine t h a t  
6 one has t o  come o f f .  But which I s  the  r i g h t  one? And i n  the 
7 analys is  t h a t  the A i r  Force d id,  what they found is ,  looking 
8 a t  t h e i r  f i v e  major centers, the one t h a t  scored out f o r  
9 mi 1 i t a r y  reasons and a v a r i e t y  o f  o ther  reasons as the one 

10 tha t  should go was McClellan. and I th ink  you'd have t o  do a 
11 very c a r e f u l  analys is  t o  see i f  t h a t  was s t i l l  not the case. 
12 COMMISSIONER BYRON: Now, the quest ion i s  t o  get 
13 t h e i r  l i s t  and see who scored second. 
14 GEN POWELL: No, I t h i n k  -- I 'm s o r t  o f  i n  A i r  
15 Force business, but I th ink  what you w i l l  f i n d  i s  t h a t  the 
16 payback periods f o r  the others were so h igh tha t  they might 
17 not be good candidates. But I w i l l  l e t  you make tha t  
18 independent judgment. 
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1 afternoon, t o  save time. I would l i k e  t o  review the charts 
2 tha t  I bel ieve you have i n  f r o n t  o f  you t h a t  w i l l  be on the 
3 screen t o  your r i g h t .  which sumnarize the A i r  Force 
4 proposals. . . 
5 May I have the f i r s t  s l i d e ,  please? 
6 M r .  Chairman, y o u ' l l  note t h a t  t h i s  year the A i r  
7 Force proposals f o r  base closures and major realignments are 
8 more modest than they have been i n  the past two rounds. The 
9 A i r  Force i s  now deeply involved i n  the  implementation o f  ten 

10 base closures alone i n  1993. 
11 The A i r  Force was heavy i n t o  the base c losure 
12 process i n  the l a s t  round. We took most o f  our easy, low 
13 hanging f r u i t ,  so t o  speak, i n  the l a s t  two rounds, and so we 
14 have comparatively less t o  do i n  BRAC-3 a t  t h i s  po int .  I n  
15 addi t ion.  I would note tha t  the A i r  Force has closed 26 major 
16 operat ing bases overseas and closed over 150 separate s i t e s  
17 abroad. So the base c losure process i s  one t h a t  has involved 
18 t o  date large overseas reduct ions already. 
19 Next s l i de ,  please. 
20 The focus o f  base c losure a c t i v i t y  i n  the A i r  
21 Force. M r .  Chairman, i s  the Base ~ l o ~ u r e  Executive Group. 
22 This Executive Group's most important funct ions are t o  

22 very much. I 3 o f f i c e r s  and SES ind iv idua ls  who have been devoting aimost 
4 f u l l  t ime t o  t h i s  e f f o r t  f o r  the past fou r  months. 

19 CHAIRMAN COURTER: Gentlemen, thank you very much. 
20 SECRETARY ASPIN: Thank you. 
21 CHAIRMAN COURTER: We appreciate i t, and thank you 
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1 consol idate, ve r i f y ,  and analyze the  data r e l a t e d  t o  our 
2 in f ras t ruc tu re  i n  the  A i r  Force. I t ' s  made up o f  13 general 
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1 A F T E R N O O N  S E S S I O N  
2 (1:50 p.m.) 
3 CHAIRMAN COURTER: Carmission, please come t o  
4 order. I t ' s  ten  minutes o f  2:OO. We want t o  s t a r t  promptly 
5 and end promptly. Thank you very much. 
6 Our f i r s t  witness t h i s  afternoon i s  The Honorable 
7 Michael Donley, Act ing Secretary o f  the  A i r  Force. Secretary 
8 Donley, thank you f o r  coming. Unl ike t h i s  morning, where we 
9 had the Secretary o f  Defense along w i t h  GEN Co l in  Powell both 

10 b a s i c a l l y  t e s t i f y  together and s i t  together, we're going t o  
11 work t h i s  a l i t t l e  b i t  d i f f e r e n t l y ,  so you're a l l  by 
12 yoursel f .  
13 We' l l  be happy t o  hear whatever opening statement 
14 you have, and i f  you would be able t o  stay f o r  a few 
15 questions, we'd appreciate it. Secretary Oonley, you may 
16 proceed. 
17 THE HONORABLE MICHAEL DONLEY 
18 ACTING SECRETARY OF THE AIR FORCE 
19 OPENING STATIEMENT 
20 SECRETARY DONLEY: Thank you, M r .  Chairman. I have 
21 submitted f o r  your considerat ion a longer statement which I 
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1 SECRETARY ASPIN: I f  there 's  anything we can do t o  
2 he lp as t h i s  process evolves, l e t  us know. 
3 CHAIRMAN COURTER: We' l l  need your help. Just a 
4 couple housekeeping chores. We're otherwise adjourned. 
5 There's going t o  be a press a v a i l a b i l i t y  i n  the 
6 alcove j u s t  t o  the l e f t  o f  the  hearing room f o r  those 
7 Comnissioners t h a t  want t o  go over there. I f  you want to .  
8 I ' d  encourage you t o  do tha t .  
9 Secondly, we do have, a t  12:30 a lunch, a couple o f  

10 tab les over a t  the House Cap i to l  Dining Room f o r  
11 Comnissioners and s t a f f  t h a t  are reserved. 
12 F i n a l l y , w e w i l l r e c o n v e n e t h i s a f t e r n o o n a t 1 : 4 5  
13 p.m. We're adjourned. 
14 (Whereupon. a t  11:58 a.m., a luncheon recess was 
15 taken.) 

16 
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1 several changes i n  the bomber s t r u c t u r e  over the l a s t  couple 
2 o f  years. 
3 I n  addi t ion,  we s t i l l  had excess capaci ty  l e f t  over 
4 from the  l a s t  round, as the Comnission had denied the A i r  
5 Force recomnendat ion  f o r  one small a i r c r a f t  base closure. 
6 which was Moody, i n  the  '91 round. So we s t a r t  w i t h  tha t  as 
7 a basel ine force s t ruc tu re  f o r  t h i s  review. 
8 I n a d d i t i o n .  I w a n t t o n o t e t h a t t h e d e p o t c a p a c i t y  
9 analysis which was used i n  t h i s  round was provided t o  the A i r  

10 Force and was not undertaken ins ide the  BRAC-3 analysis. I t 
11 was done elsewhere i n  the Department o f  Defense, and when 
12 t h a t  capacity analys is  was concluded, i t was provided t o  the 
13 A i r  Force. 
14 A1 1 our i n s t a l l a t i o n s  were considered f o r  closure 
15 o r  realignment. We s ta r ted  by i d e n t i f y i n g  those tha t  were 
16 geographical ly key o r  mission essen t ia l  and we excluded those 
17 from the process. Examples o f  those are the  bases i n  Hawaii 
18 and Alaska, our two space launch f a c i l i t i e s  -- East Coast a t  
19 Pa t r i ck ,  West Coast a t  Vandenberg -- and several other 
20 i n s t a l l a t i o n s  which f a l l  i n  t h a t  same category. 
21 We then categorized the remaining bases according 

5 Key themes i n  t h l s  process f o r  the  A i r  Force and 
6 f o r  the BCEG are the  i n t e g r i t y  o f  the  process, o f  course, the 
7 accuracy o f  the data, and documentation. A l l  the records o f  
8 the BCEG are now a matter o f  pub l i c  record f o r  the Carmission 
9 and i f  there i s  any f u r t h e r  data t h a t  you require, we wi 11 be 

10 happy t o  provide it. 
11 Next s l i de ,  please. 
12 There are numerous po in ts  t o  make on t h i s  s l i de .  
13 M r .  Chairman. F i r s t ,  I need t o  note f o r  you tha t  the 
14 basel ine f o r  our BRAC Round 3 review i s  the base force. 
15 There have been some changes s ince 1991. We have made a 
16 decision since the l a s t  base c losure round t o  r e t i r e  the 
17 conventional bombers. We have a few m o b i l i t y  assets tha t  had 
18 been scheduled f o r  re t i rement .  
19 We have undertaken a consol idat ion o f  our bomber 
20 force s t ruc tu re  i n  the development o f  a bomber road map. The 
21 8-2 fo rce  s t ruc tu re  t h a t  had been predic ted two years ago was 
22 f o r  75 a i r c r a f t .  Now. we are down t o  20. So there have been 

I 
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22 to the categories on this slide and, after doing an analysis 22 Air Force. I 
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1 In the last couple of years since the '91 
2 Comnission. the Air Force has taken three of its large. major 
3 carmando and consolidated them into two comands. The 
4 Strategic Air Comnand went away for the Air Force. We 
5 consolidated our combat assets, including the bombers, under 
6 Air Combat C m a n d  and we began to consolidate our mobility 
7 assets -- tanker and lift -- together in the Air Mobility 
8 Comnand. 
9 We also, as I ment ioned earlier, developed and 
10 settled on a bomber road map for the future bomber force, 
11 which takes us down to a little over 180 aircraft EAA across 
12 the Air Force. So we put the remaining bases through this 
13 filter against these management objectives that the Air Force 
14 had laid out. 
15 We also laid out a marker to protect four missile 
16 fields. The Comnission may note that four missile fields are 
17 in excess of what is required to implement the START 
18 agreements that have been negotiated today. 
19 This was an explicit decision on the part of the 
20 Air Force leadership to maintain some flexibility in the 
21 future in how START might be implemented and give the 
22 Secretary of Defense the opportunity, in the mid-to-late 
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1 of the capacity in those areas, in cases where we found no 
2 excess capacity or there was some excess capacity, but a 
3 significant, large cost to close, we also excluded those 
4 bases. 
5 Examples of those include, for example, our 
6 training infrastructure. In prior base closure rounds. we 
7 had closed Lowry Air Force Base and Chanute Air Force Base, 
8 two large tech training centers. So this time around, the 
9 capacity allowances showed no excess capacity. so we excluded 
10 the remaining tech training centers from this round in our 
11 analysis. 
12 After this was done, we took the remaining bases, 
13 then. and evaluated them in the eight 000 criteria which all 
14 the services are using. Those eight criteria for the Air 
15 Force are divided into about 160 sub-categories for finer 
16 grained analysis, using Air Force-un ique circumstances. 
17 Slide. please. 
18 After this analysis. Mr. Chairman, we then put the 
19 bases through the management filter of the Air Force. Since 
20 about 1990, the Air Force has been undergoing perhaps the 
21 most significant restructure since 1947. This has been a 
22 long, drawn-out management process for the Air Force. 
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1 '90s, to trade off ICBMs for other nuclear delivery vehicles 
2 as he considers how he wants to implement START. We wi 1 1  
3 circle back around on the missile fields in fol low-on base 
4 closure rounds. 
5 And, as you're well aware, we were asked to 
6 eliminate excess depot capacity which, for the Air Force, 
7 equates to about 8.7 mi 1 1  ion hours. 
8 Slide. please. 
9 With that rather long introduction, Mr. Chairman. 
10 and that rather comprehensive analysis, I recomnended for 
11 closure the installations on this slide, a couple of which I 
12 would like to highlight for you in particular. 
13 As you well know, the Air Force had recomnended 
14 McClellan Air Force Base for closure. As I indicated, the 
15 Air Force excess capacity was estimated by 000 to be about 
16 8.7 million hours out of a base. I believe, in the 30 millio~ 
17 hours or so. I'll have to correct that for the record. 
18 McClellan was evaluated using the eight OSD 
19 criteria along with some other criteria unique to depots,and 
20 it was compared with other depots. I might say. Mr. 
21 Chairman, we do not believe we have any poor depots in the 
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1 We have consolidated, over the course of the last 
2 15 to 20 years, down to five main air logistics centers that 
3 are more than just depots. They are wholesale supply 
4 centers, they are centers of technical excellence in the Air 
5 Force, so we have no poor, weak sisters in our depot 
6 structure. But when we did evaluate the five depots against 
7 each other, we did find that McClellan had some shortcomings 
8 relative to the others, or had some advantages to close. 
9 rather, relative to the other depots. 
10 For example, the payback period for depots is very. 
11 very long. In the case of most depots. it's 50. 100 years. 
12 even, to pay back a closure of a depot. McClellan was a 
13 standout in that it was considerably less than that. The 
14 cost to close a depot is also very high. McClellan's cost to 
15 close was high, but not as high as the others. 
16 Also, McClellan lacks the same kind of flying -- 
17 the aircraft infrastructure. The other depots have flying 
18 operat ions, more robust flying operat ions, better capacity 
19 infrastructure for flying operations, and so it ranked 
20 relatively low in that category. So reluctantly. the Air 
21 Force did propose McClellan for closure. 
22 The Secretary of Defense determined that, on the 

Page 106 of 188 Pages 
I basis of the overall economic impact to the Sacramento 

, 2 region. that he wanted to take McClel lan off the list and. as 
3 you know. he did so. 

I 4 A second area I would like to highlight on this 
5 list is O'Hare. The city of Chicago has been proposing for 
6 some time that the Air Reserve Squadron at O'Hare be 
7 relocated to another site. The Air Force has been perfectly 
8 happy with our presence in O'Hare. The facilities are up-to 
9 date and more than adequate for what we need. And it had not 
10 been our intention to propose the closure of O'hare. 
11 However, after our recmendations to the Secretary 
12 of Defense had been submitted, we received a further 
13 comnunication from the airport authority of the city of 
14 Chicago indicating their willingness to take on all costs 
15 associated with moving that unit to any other site acceptable 
16 to the United States Air Force. With that kind of open-ended 
17 commitment, we felt like we had nothing to lose in accepting 
18 their recomnendation to close O'Hare, and that is why and how 
19 it has been included in the list for closure. 
20 Next slide, please. 
21 Mr. Chairman, as the base closure process enters 
22 its third round and the force structure continues to evolve 
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1 and mature, and the specifics of downsizing become more 
2 clear, we need to circle back and do some redirects on 
3 previous base closure recomnendat ions. 
4 The decisions that were made in previous rounds 
5 were not bad decisions. They were made on the best available 
6 data at the time. But we have a more clear picture of how 
7 that force structure is going to evolve in the future, and we 
8 think some of these make sense to circle -- all of these 
9 makes sense to circle back on. Let me mention two in 
10 particular. 
11 The first one. Bergstran, is a problem area that I 
12 would like to highlight for you today. In the BRAC '91 
13 deliberations, Bergstrom was closed and the reserve unit that 
14 remains there in a cantonment was scheduled to remain at 
15 Bergstrom. 
16 Duringthisround, theAirForceevaluatedthe 
17 possibility of moving that reserve unit to Carswell to join 
18 another F-16 unit in another reserve cantonment, and to 
19 remain there for the indefinite future, with Bergstrom to 
20 close completely for the Air Force. That recomnendation was 
21 forwarded and accepted by the Secretary of Defense, farwarded 
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22 t o  the  Secretary and approved by him l a s t  week. 
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1 Since then, we've been workirig on some other  issues 
2 which I be l ieve  the Commission w i l l  become aware o f  shor t l y ,  
3 but you may already have seen i n  the Secretary's 
4 announcement. I speak here t o  the  growth i n  the planned Nav) 
5 presence a t  Carswell. 
6 The Navy i s  planning t o  close several reserve 
7 a c t i v i t i e s ,  inc lud ing Dal las Naval A i r  Stat ion.  I won't 
8 s tea l  t h e i r  thunder but bas ica l l y ,  we are concerned now tha t  
9 there may not  be enough ramp space a t  Carswell as we set an 

10 upper 1 i m i t  on what we want t o  put  a t  Carswell t o  maintain 
11 the opt ion f o r  c i v i l i a n  a c t i v i t y  a t  t h a t  locat ion.  There ma) 
12 not be enough room t o  include the F-16 squadron tha t  we had 
13 planned t o  move from Bergstrom tjo Carswell. 
14 We are s t i l l  doing t h a t  capacity analysis r i g h t  
15 now, and we in tend t o  do a best deal analysis, which 
16 evaluates the best deal f o r  the taxpayer i n  comparing the 
17 c losure o f  th ree  Navy f a c i l i t i e s  so t h a t  they can get i n t o  
18 Carswell w i t h  the r e l a t i v e  value o f  us c los ing  Bergstrom and 
19 the savings t h a t  would r e s u l t  from tha t .  
20 So i n  t h i s  area, I have asked t h a t  the Comnission 
21 wi thhold ac t ion  u n t i l  you can receive from us a f i n a l  
22 recomnendat ion  on the  d i s p o s i t i o n  o f  t h i s  reserve u n i t  a t  
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1 Bergstrom. 
2 CHAIRMAN COURTER: When w i l l  t h a t  occur? 
3 SECRETARY DONLEY: We would th ink  tha t  would occur 
4 w i t h i n  the next two weeks, s i r ,  and we w i l l  be coordinat ing 
5 w i t h  the Secretary o f  Defense's o f f  i c e  on tha t  move. 
6 The l a s t  i tem I would note on t h i s  s l i d e  has t o  do 
7 w i t h  Rickenbacker. Again, i n  BRAC '91, we had recomnended 
8 t h a t  the Guard u n i t s  a t  Rickenbacker re locate t o  Wright 
9 Patterson A i r  Force Base. 

10 Since then, we have received a comnunication again 
11 from the  c i t y  fa thers  a t  Rickenbacker ind ica t ing  t h e i r  
12 w i l l i ngness  t o  take on the f i n a n c i a l  r e s p o n s i b i l i t y  f o r  
13 managing t h a t  a i r  f i e l d ,  which changes the economic analysis 
14 t h a t  was done t o  evaluate the o r i g i n a l  proposal we made i n  
15 the l a s t  round. i n  the  BRAC '91 round. 
16 At t h i s  po in t ,  we t h i n k  i t ' s  more cost -ef fect ive,  
17 therefore. f o r  t h a t  u n i t  t o  stay a t  Rickenbacker. and we hav 
18 so recomnended. 
19 The next s l i d e ,  please. 
20 M r .  Chairman, t h i s  wraps up our proposals and 
21 ind icates t o  you how the  BRAC-3 proposals t h a t  we have made 
22 would be l a i d  i n  i n  the  next fou r  years. 
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1 CHAIRMAN COURTER: Thank you very much, M r .  
2 Secretary. I have a couple o f  questions, and then w e ' l l  
3 proceed w i t h  quest ions from the  other  Comnissioners and we' l  
4 s t a r t .  t h i s  time, w i t h  Comnissioner Beverly Byron. 
5 I have a quest ion concerning the depot issue, and 
6 i t  has t o  do w i t h  McClellan. McClellan was taken o f f  the 
7 l i s t .  not  because o f  capaci ty  considerat ions. I n  f a c t ,  i t 
8 was put  on the  l i s t  because it was the lowest-rated o f  those 
9 types o f  f a c i  1 i t ies i n  t h a t  category and, therefore, as we 

10 a l l  know, the  Secretary's tak ing  it o f f  the l i s t  because o f  
11 non-mi 1 i t a r y  considerat ions l e f t  unaddressed the issue o f  
12 capacity.  
13 The quest ion I have i s ,  does t h a t  which i s  going t o  
14 take p lace a t  O'Hare s t a r t  t o  address t h a t ,  address it i n  an 
15 way, o r  do we have a s i t u a t i o n  where there i s  s t i l l ,  i n  your 
16 own judgment, i n  the  A i r  Force's judgment, s i g n i f i c a n t  
17 overcapacity i n  t h a t  area? 
18 SECRETARY DONLEY: At the end o f  our proposal, o f  
19 t h i s  round, given the  f a c t  t h a t  t:he Secretary has taken 
20 McClel lan o f f  the 1 i s t ,  we w i  11 be l e f t  a t  the end o f  BRAC-3 
21 w i t h  excess depot capacity.  

22 CHAIRMAN COURTER: With McClellan o f f  the l i s t  and 
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1 therefore an excess capacity,  are you going t o  make any 
2 f u r t h e r  analysis as a s u b s t i t u t e  o r  j u s t  leave it f o r  the 
3 time being? Are you going t o  make any f u r t h e r  
4 recomnendations t o  the Comnission i n  the next few weeks o r  
5 not? 
6 SECRETARY DONLEY: The A i r  Force w i  11 not.  My 
7 sense. M r .  Chairman, i s  t h a t  the Department o f  Defense i s  
8 going t o  c i r c l e  back on the depot capaci ty  issue. We've been 
9 working tha t  f o r  over 18 months q u i t e  hard ins ide the  

10 Department o f  Defense. 
11 It was on ly  recent ly ,  i n  December, t h a t  the Deputy 
12 Secretary o f  Defense d i rec ted  us t o  include t h a t  i n  BRAC-3, 
13 and I th ink  the record w i l l  show, as you look a t  the  depot 
14 analys is  done by the A i r  Force, t h a t  i t i s  very d i f f i c u l t  f o r  
15 us alone t o  determine what depots ought t o  be closed across 
16 the Department o f  Defense. 
17 I n  f a c t ,  I ' v e  recomnended i n  my statement t h a t  we. 
18 i n  f u t u r e  base closure rounds, leave more t ime ava i lab le  a t  
19 the end o f  the process f o r  cross-service analysis t o  assess 
20 how these issues stack up against each other. The A i r  Force 
21 has only  the a b i l i t y  t o  evaluate McClellan against the other 
22 A i r  Force depots and i s  no t  i n  a pos i t i on ,  i n  the BRAC 
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1 process alone. A i r  Force only, t o  make determinations about 
2 how McClellan might compete w i t h  other  Army o r  Navy 
3 f a c i l i t i e s .  
4 CHAIRMAN COURTER: D i rec t ing  your a t ten t ion  t o  the 
5 issue o f  s t ra teg ic  a i r  f i e l d s  versus t a c t i c a l ,  we note by the 
6 recomnendations the re 's  K . I .  Sawyer, G r i f f i s s .  McGuire. and 
7 March and there's no recomnendat ion  f o r  the closure o f  any 
8 f i gh te r -on ly  bases. Homestead, a t  t h i s  p a r t i c u l a r  juncture. 
9 i s .  I suppose, e f f e c t i v e l y  closed, although t h a t ' s  an issue 

10 before t h i s  Comnission, and w e ' l l  g i ve  every serious 
11 considerat ion t o  the comnunity's pleas and conversations and 

1 2  data and information. 

1 3  But could you explain, f o r  the record, why the  A i r  
14 Force looked so deeply a t  the  reduct ions i n  s t ra teg ic  a i r  
15 f i e l d s  and made no recomnendations w i t h  regard t o  f i g h t e r  
16 on ly  f a c i l i t i e s ?  
17 SECRETARY DONLEY: As I indicated. M r .  Chairman, 
18 the basis f o r  t h i s  round has been the  base force assumptions. 
19 There have been some important changes, most o f  those i n  the 
20 large a i r c r a f t  area. 
21 I f  you combine the  development o f  the bomber 
22 roadmap, the dec is ion t o  r e t i r e  the conventional 6-52 Bombers 
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1 and, i n  our organizat ional  realignments, the marriage o f  the 
2 tanker and the l i f t  assets and organizat ional  s t ructure.  
3 those th ings have l e d  t o  greater  focus on the large a i r c r a f t .  
4 The base force assumpt ions have no t  changed a l l  
5 tha t  much i n  the small a i r c r a f t  category. The t a c t i c a l  
6 f i g h t e r  wing assumptions are 26-and-a-half wings. And. as I 
7 indicated. we had some excess capacity.  equal t o  one base, i n  
8 tha t  area. 
9 CHAIRMAN COURTER: Comnissioner Byron. 

10 COMMISSIONER BYRON: Let  me f i n i s h  up on the area. 
11 from my perspective, t h a t  the  Chairman was on, and t h a t  i s  
12 t h a t  McClellan was on the l i s t  and McClellan was taken of f .  
13 It was on the l i s t  because you f e l t  you had an excessive 
14 capacity by one l o g i s t i c a l  base. Because o f  the formula tha t  
15 was used on the impact on one s p e c i f i c  area, the Secretary 
16 f e l t  t h a t  i t was necessary t o  come o f f  the l i s t .  
17 D o e s t h a t n o t ,  t h e n , g i v e t h e A i r F o r c e s t i l l  
18 excessive capacity and would not  the A i r  Force have t o  say 
19 the c r i t e r i a  tha t  they used t o  come up w i t h  t h e i r  o r i g i n a l  
20 l i s t  would then have excess capaci ty  by one base s t i l l ?  
21 SECRETARY DONLEY: Yes. By one depot. 
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1 SECRETARY DONLEY: The excess capacity for the Air 
2 Force, as I indicated, was estimated at a total, across all 
3 Alr Force depots -- 
4 COMMISSIONER BYRON: 8.7 million hours excess. 
5 SECRETARY DONLEY: That's correct. 
6 COMMISSIONERBYRON: Bythesamecriteria, youalso 
7 testified that it is a very long payback period. 50 to 100 
8 years in some cases. What I think we have to look at, more 
9 than just the payback period. I think we have to look at one 
10 of our criteria is excess capacity. Isn't that true? 
11 SECRETARY OONLEY: Yes. Capacity is very 
12 important. 
13 COMMISSIONER BYRON: My then next question would be 
14 that obviously, of the five Air Force depots that were 
15 evaluated, which you have five, and McClellan came out as the 
16 top or the bottom of the 1 ist, depending upon how you look at 
17 it, to be closed, and then that decision was rescinded, there 
18 must be another one that came in second for capacity or for 
19 capabilities or for labor costs, environmental impact, et 
20 cetera? 
21 SECRETARY OONLEY: Ms. Byron. I think YOU raise 
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1 Rickenbacker, which was on the list and then you reshaped 
2 that change. 
3 SECRETARY DONLEY: There is a provision in the law 
4 that allows comnunities to ask that bases be closed and 
5 requires us to consider that. And, as we do so, their 
6 ability and willingness to pay whatever bills might come from 
7 that is certainly an important considerat ion. 
8 I can't tell you how much we may or may not see of 
9 that in the future. I might say I believe the letter that I 
10 referred to from the Aviation Department. I believe is a part 
11 of your official record. if you wish to look at that. 
12 COMMISSIONER LEVITT: Could I follow up on that 
13 question? 
14 CHAIRMAN COURTER: Absolutely. 
15 COMMISSIONER LEVITT: I don't quite understand this 
16 process. I would also like you to explain what "cantonment" 
17 means. As I understand it, the city of Chicago apparently 
18 feels that there is a better use for the facility there than 
19 the Air Force base, and that's why they want to get rid of 
20 you. Is that their motivation? 
21 SECRETARY OONLEY: Yes. I believe their motivation - - 

22 some very important issues, there. You will have the 122 is expanding the confines of what they own at O1Hara 

21 that are going out of the inventory or are being reduced in 
22 the force structure. Other parts of that workload would have 
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1 opportunity to talk tomorrow with the technicians who went 
2 and the analysts who went through that in more detail. 
3 But I will tell you that when that analysis was 
4 done. sort of the second-place finisher. if you will, on 
5 depots, was way behind, that there was, you know, a step 
6 function. It was not necessarily a close call in how that 
7 analysis came out. 
8 In addition. I want to circle back on the point 
9 that I made before. I think it is very difficult for the 
10 BRAC process by itself to bear the weight of cross-service 
11 management analysis on large. industrial-type facilities. I 
12 think it would be much better for the department if this 
13 analysis is done prior to the base closure process, and then 
14 the base closure process is used to reflect the results of 
15 that management analysis and of those management decisions. 
16 So. to use an example. in making our recomnendation 
17 on how to proceed with McClellan. we had to make certain 
18 assumptions about what would happen to that workload. Some 
19 of the workload at McClellan would go away or would be 
20 considerably reduced because it is associated with airplanes 
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1 to be privatized, contracted out, or moved to other locations 
2 -- presumably. Air Force aviation depots. 
3 Now. the Air Force had no other choice but to make 
4 those kinds of assumptions in our Air Force analysis. We 
5 could not assume by ourselves that that workload might go to 
6 a Navy or an Army depot. That is the kind of analysis that 
7 needs to be done across the services. that we must make time 
8 for in front of base closure decision so that the Department 
9 of Defense can arrive at sensible conclusions as to how that 
10 workload is best balanced across the services to reduce 
11 excess capacity. 
12 COMMISSIONER BYRON: That's fine. But we have a 
13 list in front of us and we can't say. all of a sudden, "Turn 
14 off the clock; we'll wait unti 1 we get it into a better 
15 perspective." We've got to go with what we have. 
16 Let me go into one other area. You mentioned 
17 O'Hare and you mentioned that, under normal circumstances, if 
18 I heard you correctly, it probably would not have been on the 
19 list, but the city fathers were very persuasive with their 
20 checkbooks in the fact that they would help you move it. Is 
21 that a criteria that we're going to see more often in a 
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1 International Airport. 
2 What we mean by "cantonment." generically, sir. is 
3 that at a certain base -- for example. I used the Bergstran 
4 example earlier -- Bergstrm was a large base. had bombers 
5 and other kinds of activities. 
6 When we decided to close Bergstran, we took away 
7 the majority of those activities. We closed down the 
8 housing; we closed down the hospital. the comnissary, all 
9 those things that go with it. But there may be a few 
10 activities that make sense to remain at that location, such 
11 as a reserve activity, which may be weekend activity, has low 
12 manpower, low overhead associated with it. 
13 In the process of disposing of a base, we redraw 
14 the map of the base and establish a cantonment within which 
15 these remaining activities wi 1 1  function. even as the rest of 
16 the base is disposed of. 
17 CHAIRMAN COURTER: If I could jump in there, too, 
18 because Comnissioner Levitt raises an interesting point. And 
19 you don't have to comnent on this. Maybe it's just an 
20 observation. 

Secretary Aspin was here this morning testifying :: that he didn't like the policies set by the prior 
I 
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1 Administration with regard to Defense Finance and Accounting 
2 Services -- OFAS -- basically because he didn't like the idea 
3 of individual comnunities coming up with the money. He 
4 thought it was bad public policy. If you're going to have a 
5 DFAS, it should be supported by taxpayers and we shouldn't 
6 allow comnunities to weigh in by one bidding against the 
7 other. 
8 A n d ~ t s e e m s t o m e t h a t ,  if thepolicy isbadfor 
9 OFAS. it's bad for O'Hare. Can you explain the difference? 
10 SECRETARY DONLEY: I think the difference is that 
11 they are 180 degrees in reverse. In the case of the DFAS 
12 example, comnunities were being asked -- 
13 CHAIRMAN COURTER: How about Rickenbacker? 
14 SECRETARY DONLEY: Comnunities were being asked to 
15 bid, if you wi 1 1 ,  to take defense work away -- or military or 
16 civilian defense installations -- away fran one location to 
17 put them at another. 
18 In the case of O'Hare, we are being asked to leave. 
19 We frankly don't see a military or economic reason why it 
20 makes sense for us to do so using the criteria that have been 
21 laid out, but when the city fathers say, "We are willing to 
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22 pay the b i l l . "  I th ink  t h a t  makes a l i t t l e  b i t  o f  a 
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1 d i f ference,  i f  you're being asked t o  leave as opposed t o  
2 auct ion ing o f f  a f a c i l i t y .  
3 CHAIRMAN COURTER: Did you t e s t i f y  t h a t  
4 Rickenbacker looked l i k e  it was going t o  be on the l i s t  of 
5 closures? 
6 SECRETARY DONLEY: Rickenbacker had been 
7 recomnended f o r  c losure i n  the '91 round and we are now 
8 recomnending t h a t  i t remain open. 
9 CHAIRMAN COURTER: What i s  the  reason? 

10 SECRETARY DONLEY: I n  t h i s  case, the c i t y  fa thers 
11 have determined tha t  they wish t o  take over the operat ion of 
12 the a i r  f i e l d ,  and t h i s  w i l l  subs tan t ia l l y  reduce the cost t o  
13 the taxpayers. 
14 CHAIRMANCOURTER: I s n ' t t h a t ,  therefore,  t h e e x a c t  
15 p a r a l l e l  w i t h  DFAS? 
16 SECRETARY DONLEY: M r .  Chairman, I don't  know i f  
17 i t ' s  exac t l y  the same. It i s  probably c loser  t o  t h a t  example 
18 than the Bergstran example t h a t  I gave you. 
19 CHAIRMAN COURTER: Comnissioner L e v i t t ,  do you have 
20 f u r t h e r  quest ions? 
21 COMMISSIONER LEVITT: Along tha t  same l i n e .  I guess 
22 you're k i n d  o f  r e v i s i t i n g  the work o f  the '91 Comnission and 

22 high? 
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1 SECRETARY DONLEY: No, s i r .  I don't  be l ieve there 
2 i s  such a l i s t .  Our understanding o f  t h e  law and, I think,  
3 our management p o l i c y ,  has been t h a t  we have environmental 
4 problems across our bases which we are obl iged and required 
5 t o  address regardless o f  t h e i r  s ta tus  as candidates f o r  
6 closure. 
7 I n  the case o f  McClellan, f o r  example. we have a 
8 long-term ob l iga t ion  f o r  the cleanup o f  McClellan tha t  would 
9 not have changed, even i f  we had, if the Secretary o f  Defense 

10 and the  Comnission approved i t s  closure. 
11 COMMISSIONER McPHERSON: I s  the re  any accelerat ion 
12 o f  t h a t  requirement t h a t  you clean up i f you do c lose a base? 
13 The act  o f  c los ing.  does it provoke a r e s p o n s i b i l i t y  on the 
14 A i r  Force t o  clean it up f a s t e r  than it would have done year 
15 by-year, keeping it open? 
16 SECRETARY DONLEY: I would leave t h a t  f o r  the 
17 technicians t o  answer tomorrow, s i r .  
18 COMMISSIONER McPHERSON: I t  would seem t o  have an 
19 e f f e c t  on the -- f i r s t ,  on the investment costs, as one o f  
20 these c r i t e r i a .  
21 SECRETARY DONLEY: The costs t o  close i n  terms o f  
22 the environmental cleanup are c a r r i e d  i n  a d i f f e r e n t  account 

L 
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1 the quest ion t h a t  goes through my mind, I don' t  know tha t  you 
2 can answer, i s ,  a f t e r  going through t h i s  process, can we look 
3 forward to .  i n  '95. once more. some o f  the e f f o r t  and 
4 t radeo f fs  and agony t h a t  goes i n t o  t h i s  process being 
5 reversed, e i t h e r  because a comnunity decides t o  buy i n  o r  
6 because one serv ice o r  another pers is ts  i n  t h e i r  des i re  t o  
7 undo some o f  the  work o f  the Comnission? I t h i n k  tha t  leads 
8 us down a road which causes me some apprehension. 
9 SECRETARY DONLEY: I t h i n k  i t ' s  something f o r  the 

10 Comnission d e f i n i t e l y  t o  consider t h i s  round. As we progress 
11 from one round t o  the next,  the  low-hanging f r u i t ,  so t o  
12 speak, has been taken. Base closures and realignments are 
13 becoming more complex. They ' r e  becoming more expensive. 
14 They involve more m u l t i p l e  kinds o f  a c t i v i t i e s  a t  various 
15 i n s t a l l a t i o n s .  
16 I th ink  i t ' s  i nev i tab le  t h a t  you w i l l  see more o f  
17 these kinds o f  red i rec ts .  We have t r i e d  t o  l i m i t  those and 
18 have, i n  f a c t ,  focused them on areas t h a t  represent a p r e t t y  
19 good cost avoidance t o  the government. We wi 11 save money i n  
20 accepting these red i rec ts .  
21 CHAIRMAN COURTER: Comnissioner McPherson. 
22 COMMISSIONER McPHERSON: Just a couple o f  
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1 questions. When McClellan was taken o f f  o f  the  1 i s t  i n  the  
2 Defense Secretary's o f f i ce .  d i d  t h a t  impose on the  A i r  Force 
3 the need t o  come up w i t h  something t o  replace it i n  order t o  
4 meet an A i r  Force force s t ruc tu re  requirement? 
5 SECRETARY DONLEY: No, s i r .  
6 COMMISSIONER McPHERSON : Why not? 
7 SECRETARY DONLEY: The decision t o  remove McClellan 
8 from the  l i s t  was made on ly  l a s t  Thursday, and I received no 
9 guidance from the Secretary of Defense asking the  A i r  Force 

10 t o  replace McClellan w i t h  another f a c i l i t y  o r  t o  provide you 
11 w i t h  any other  recomnendations o r  analys is  regarding depots. 
12 My assumption is .  as I indicated. t h a t  the  
13 Department o f  Defense c o l l e c t i v e l y  w i l l  be c i r c l i n g  back on 
1 4 t h e i s s u e o f o v e r c a p a c i t y  i n i t s i n d u s t r i a l f a c i l i t i e s a n d  
1 5 w i l l b e w o r k i n g t h r o u g h o p t i o n s a n d r e c ~ r m e n d a t i o n s o n h o w  
16 a l l  three m i l i t a r y  departments together w i l l  proceed t o  
17 address tha t  issue. 
18 COMMISSIONER McPHERSON: M r .  Donley, i s  there a 
19 l i s t  o f  bases i n  the A i r  Force t h a t  i s  a l i s t  o f  those bases 
20 not t o  be touched f o r  c losure i n  the foreseeable fu tu re  
21 because the environmental cost of c los ing  them would be too 
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1 than the base c losure account and, as I say, we have tha t  
2 ob l iga t ion  t o  clean up t h a t  base no mat ter  what. 
3 I n  each case. each base wi 11 have i t s  own set o f  
4 circumstances which, i n  the context o f  disposal,  could 
5 requ i re  us t o  clean th ings up e a r l i e r  r a t h e r  than la te r ,  o r  
6 a r r i v e  a t  j o i n t  agreements between the A i r  Force and the 
7 s t a t e  o r  l o c a l  a u t h o r i t i e s  o r  pr ivate-sector  companies t h a t  
8 are tak ing  over tha t  base t o  work ou t  the  environmental 
9 r e s p o n s i b i l i t i e s .  

10 So each base i s  s o r t  o f  case-by-case, but  overa l l ,  
11 we recognize we have an o b l i g a t i o n  t o  c lean these 
12 i n s t a l l a t i o n s  up. 
13 COMMISSIONER McPHERSON: The Homestead base closure 
14 was provoked, i n  large p a r t ,  by the  t e r r i b l e  hurr icane there, 
15 was it not? 
16 SECRETARY DONLEY: It c e r t a i n l y  was. 
17 COMMISSIONER McPHERSON: So t h a t  i t  made the h i t  
18 l i s t  thanks t o  nature as much as anything else? 
19 SECRETARY DONLEY: Well, i n  doing the economic 
20 analysis, there was a s i g n i f i c a n t  cost avoidance. Upwards o f  
21 $700 m i l l i o n  p lus would have been requi red t o  r e b u i l d  it. On 
22 the other  hand, the cost t o  c lose was r a t h e r  low. 
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1 COMMISSIONER McPHERSON: Thank you. 
2 CHAIRMAN COURTER: Comnissioner Cox. 
3 COMMISSIONER COX: You mentioned t h a t  i n  looking a t  
4 the bases as you went through the process you not only used 
5 the s ta tu to ry  c r i t e r i a ,  but had a d d i t i o n a l  c r i t e r i a  tha t  you 
6 a l l  developed, and you 1 i s t  some o f  those. But could you 
7 g ive  us an idea o f  what the top f o u r  o r  f i v e  o f  those 
8 c r i t e r i a  might have been? 
9 SECRETARY DONLEY: For the  A i r  Force, f o r  example. 

10 j u s t  i n  terms o f  how issues get subdivided, the f i r s t  
11 category, and most important one t o  us, i s  the impact on 
12 operat ional readiness. So f o r  the  A i r  Force, we would look 
13 a t  issues such as the mission requirements and the  future 
1 4 f o r c e s t r u c t u r e o f  t h e A i r F o r c e .  
15 I n a d d i t i o n , a n o t h e r D O D C r i t e r i a w o u l d b e t h e  
16 s tatus o f  the f a c i l i t i e s  and encroachment. For us, tha t  also 
17 includes a i r  space. So we subdivide t h a t  i n t o  a i r  space 
18 issues. 
19 Ins ide o f  a i r  space. we subdivide t h a t .  F ighter  
20 a i r c r a f t ,  small a i r c r a f t  w i l l  have a requirement f o r  low 
21 leve l  supersonic a i r  space access. Large a i r c r a f t  w i l l  not  
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22 have a requirement for those same sorts of things. 
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1 So those are the kinds of ways we take the 000 
2 criteria and then apply it specifically to the Air Force. 
3 COMMISSIONER COX: My understanding is you-all were 
4 instructed, as far as 1994's budget, to look at a roughly 
5 almost $3 billion cut. Did that instruction affect this base 
6 closing Comnission recomnendation or is that something we'll 
7 see in '95? 
8 SECRETARY DONLEY: It did not. You will have to 
9 wait and see that in '95. 
10 COMMISSIONER COX: Thank you. 
11 CHAIRMAN COURTER : Comniss ioner Johnson. 
12 COMMISSIONER JOHNSON: GEN Powell, in his roles and 
13 mission statement. suggested that the continental air defense 
14 mission would be greatly curtailed or perhaps eliminated. 
15 Did your recomnendat ions take that into account? 
16 SECRETARY DONLEY: We did not take that into 
17 account. As you know, the roles and mission report was 
18 underway, under consideration, at the same time the base 
19 closure process was underway in the Air Force, and we did not 
20 have a chance to marry those up. 
21 In addition, the Air Force has taken issue with 
22 that assessment. We think there's a lot more work to be done 
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1 in evaluating the continental air defense mission. 
2 The Air Force, as late as perhaps 1965 or even up 
3 to 1968. had several thousand aircraft dedicated to 
4 continental air defense, in both the active and the reserve 
5 forces. Today. we have less than 200. and they are all in 
6 the Guard. So we have skinnied down the force quite a bit 
7 already and we have placed it in the most efficient part of 
8 our force structure. That is the reserve component -- in 
9 this case. the Guard. 
10 In addition, many of these Guard activities are co 
11 located with other Air Force reserve or active Air Force 
12 installations. So we feel like the issue of not just air 
13 defense but air sovereignty will need to be looked at more 
14 closely. 
15 My guess is that the Chairman is probably correct, 
16 that we will need to re-evaluate our requirements in this 
17 area and that we could potentially end up coming down from 
18 180 or so aircraft. My gut also tells me that we will not gl 
19 to zero. 
20 COMMISSIONER JOHNSON: Would you assign those units 

2 2  In view of that, we felt like it made sense to keep 
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1 the joint comnunications support element at MacDill. That, 
2 again. constitutes a redirect from a previous BRAC 
3 recomnendation, but it is, in this case, a cost avoidance. 
4 COMMISSIONER JOHNSON: But we can expect to be told 

1 5 who's going to operate it before we finish our deliberations? 
6 SECRETARY OONLEY: I 'm not sure on that, sir. I 
7 would have to check the record is terms of how far that 
8 deliberation has gone. My instinct is no, I don't think that 
9 will be resolved before you finish. 
10 COMMISSIONER JOHNSON: Ooes it make sense to keep 
11 that there if the runway is not going to be operated? 
12 SECRETARY DONLEY: The JCSE? 
13 COMMISSIONER JOHNSON: Yes. 
14 SECRETARY DONLEY: I believe the answer to that is 
15 yes. 
16 CHAIRMAN COURTER: Comnissioner Stuart. 
17 COMMISSIONER STUART: Mr. Secretary Donley, I'm 
18 going to raise some broader issues. I think Comnissioner 
19 Levitt really kind of alluded to them. 
20 Those of us veterans that went through the '91 
21 Comnission process see the regrowth of at least three 
22 faci 1 ities that, after careful deliberation, we thought 
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1 should be closed -- Bergstrom, Carswell. Rickenbacker. At 
2 that time, the numbers suggested that was the wisest course. 
3 You're now suggesting that. as a result of some 
4 civic actions and a reappraisal, those facilities that 
5 seemed, and had been predicted to save considerable money, 
6 now should be brought back to life. 
7 There's a question of process here. It seems to me 
8 we always invite a precedent where a civic community can get 
9 behind something that has disappointed them. and work out a 
10 formula which looks attractive and ameliorates the imnediate 
11 cost, but yet the decision is made on the overall force 
12 requirements of the Air Force and, in a sense, this 
13 amelioration tends to defeat that broader, long-range 
14 purpose. 
15 Will you comnent on that? 
16 SECRETARYDONLEY: A s 1  indicatedtothechairman, 
17 I think this is something you ought to be looking at closely. 
18 but I think it's important to look at each base in its 
19 individual circumstances. 
20 At MacDill. for example, the Comnission directed a 

21 different missions if you did pull them off of air defense? 
22 SECRETARY DONLEY: One of the trends that you 

I 
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21 major realignment at MacDi 1 1 ,  but MacDi 1 1  was not approved 
22 for closure. You still have two major unified comands at 
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1 notice in BRAC-3. as you probably noticed in BRAC-2, is that 
2 as the force structure changes, we have been making 
3 transitions in our Guard and Reserve units f r a  small 
4 aircraft to large aircraft. So it is possible you could see 
5 some of that in the future associated with these air defense 
6 detachments. 
7 COMMISSIONER JOHNSON: I noticed you kept the JCSE 
8 at MacDill. Does that imply the Air Force is going to 
9 operate the runway at MacDi ll? 
10 SECRETARY DONLEY: It does not. Our plan for 
11 MacDi 1 1  is that the Reserve units that we have recomnended be 
12 realigned to MacDill operate the runway only temporarily 
13 until a civil or other federal authority takes over the 
14 management of the runway. 
15 COMMISSIONER JOHNSON: But the intent is to keep it 
16 open? 
17 SECRETARY DONLEY: The intent is to keep it open. 
18 but to try to put it outside the direct responsibility of the 
19 Air Force, to have the city operating that or a regional 
20 airport authority or, potentially, another government agency 
21 operating that would be preferable to the Air Force. 
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1 MacDill and they're going to be there in perpetuity. 
2 The key issue for the Air Force, in tenns of 
3 closures versus realignments, is whether or not there's an 
4 active-duty presence at the base that requires us to operate 
5 the flight line and the entire base infrastructure. That's 
6 where the significant cost is for the Air Force. 
7 If the active units at bases are realigned to other 
8 locations and reserve units remain, and the flight line 
9 operation is taken over by civic authority, that mitigates 
10 much of the cost to the Air Force and still is consistent 
11 with the overall force structure drawdowns that are planned. 
12 So I think you have seen some of this now. You 
13 will probably see more of this in the future. In the case of 
14 Bergstrom, for example, the last Comnission created a 
15 situation, as we have in several bases -- and you're seeing 
16 it again this time -- where the active forces are being drawn 
17 down or they're being realigned to another location, but the 
18 reserves remain. 
19 The reserves have not been touched significantly in 
20 the base force drawdowns to date. In the future, the 
21 Conission will see that, as the force structure draws down 
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22 and the reserve forces a lso  begin t o  take t h e i r  piece o f  t h  
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1 reduct ions, t h a t  the services w i l l  begin t o  c i r c l e  back 
2 around on these cantonments t h a t  we have created and these 
3 reserve-only operat ions tha t  have been establ ished next t o  
4 c i v i l  a i r  f i e l d s ,  and you w i l l  see us begin t o  consol idate 
5 those a c t i v i t i e s  o r  recomnend them f o r  realignment o r  closu 
6 as we l l .  So I t h i n k  h i s t o r i c a l l y ,  we are headed down tha t  
7 k i n d  o f  a t rack.  
8 CHAIRMAN COURTER: Thank you very much, M r .  
9 Secretary. Just one l a s t  question. And tha t  i s ,  we may ha 

10 add i t i ona l  fol lowup questions we'd l i k e  t o  submit t o  you. 
11 Would you submit your answers f o r  the  record, please? 
12 SECRETARY DONLEY: We would be happy t o  do so, M r .  
13 Chairman. 
14 CHAIRMAN COURTER: Thank you very much. Thank you 
15 very much. M r .  Secretary. Thank you f o r  coming. We 
16 appreciate i t .  The next witness i s  The Honorable Frank 
17 Kelso, Act ing Secretary o f  the Navy. 
18 M r .  Secretary, thank you very much f o r  coming. I 'm 
19 not  sure how o f t e n  people c a l l  you M r .  Secretary, but  we 
20 w i l l .  
21 ADM KELSO: Not very of ten.  s i r .  
22 CHAIRMAN COURTER: Not very of ten.  I 'rn not  saying 

22 This s l i d e  t r i e s  t o  show you -- the  black s l i des  
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1 show the percentage we've reduced spending since the s t a r t  o f  
2 the BRAC process, the number o f  personnel we've reduced i n  
3 the Navy and how we've reduced the closures. It Indicates 
4 tha t  i t ' s  necessary t h a t  we continue t o  reduce the base 
5 c los ing  process, and I t h i n k  t h a t  g raph ica l l y  shows t h a t ' s  a 
6 necessity.  
7 L e t m e s e e t h e n e x t s l i d e .  
8 I also  would l i k e  t o  remind the  Comnission tha t  we 
9 base t h i s  on the  fo rce  leve ls  t h a t  you see here f o r  the  Navy 

10 and the Marine Corps. That 's fundamentally what the base 
11 force i s  -- a Navy o f  about 450 ships. 
12 Ms. Cox asked e a r l i e r  i f  we r e f l e c t e d  the  $3 
13 b i l l i o n  cu t ,  and tha t  does not  r e f l e c t  what we're t a l k i n g  
14 about c u t t i n g  i n  '94, and t h i s  process d i d  not  take t h a t  in to  
15 account. So even though we t r i e d  t o  reduce our capacity t o  
16 what t h i s  force,  we th ink ,  shows t h a t  we need, there's 
17 probably s t i l l  more there t h a t  w e ' l l  have t o  look a t  i n  a 
18 l a t e r  round, i f  we continue t o  reduce our forces i n  size. 
19 Next s l i d e .  
20 This i s  how we looked a t  the  wor ld  i n  going through - .  

21 t h i s  process. We looked a t  s ta t ions ,  bases, supply center, 
22 weapons s t a t  ions, i n  each one o f  these. I f  we d i d n ' t  have 
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1 do se l ieve,  as I 'm  going t o  t r y  t o  show you here, tha t  the 
2 process i s  necessary because otherwise, we wi 11 no t  have the  
3 k i n d  o f  armed forces t h i s  country  needs i n  the years ahead. 
4 because we've got t o  change our investment balance. 
5 W o u l d y o u g o t o t h e n e x t s l i d e ?  
6 The top o f  spending there i s  about 1989, and what 
7 it b a s i c a l l y  shows you i s  t h a t  we have continued t o  reduce 
8 what we spent i n  acqu is i t i on ,  t h a t  we3are s t a r t i n g  t o  reduce 
9 the  teeth. Since I ' v e  been the  Chief o f  Naval Operations. 

10 we've decomnissioned 140 ships. We've a lso comnissioned 40 
11 ships t h a t  are b e t t e r  ships than perhaps what we 
12 decomnissioned. 
13 But my po in t  i s  t h a t  the Navy i s  g e t t i n g  smaller 
14 and i t ' s  going t o  cont inue t o  get  smaller as we reduce 
15 funding. I t h i n k  i t ' s  important t o  note t h a t  the t a i l  has 
16 not  come down much, t h a t  we've got t o  balance t h a t  and b r i n g  
17 t h a t  down i n  t ime i f  we're going t o  have a balanced 
18 investment f o r  the  Navy o f  the fu tu re ,  which I bel ieve t h i s  
19 country needs, and t h a t ' s  why we're about t h i s  process. I 
20 don't  t h i n k  there 's  any quest ion about that .  
21 Next s l i d e .  
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1 get  used t o  i t ,  but  -- 
2 (Laughter. ) 
3 CHAIRMAN COURTER: -- thank you very much for  
4 coming. You may proceed. 
5 THE HONORABLE FRANK KELSO 
6 ACTING SECRETARY OF THE NAVY 
7 OPENING STATEMENT 
8 ADM KELSO: M r .  Chairman, I t h i n k  you f o r  the 
9 oppor tun i ty  t o  appear before t h i s  Comnission, and the other 

10 d is t inguished members o f  the Comnission. I ' v e  submitted a 
11 statement f o r  the  record -- I would hope tha t  you wi 11 l e t  me 
12 submit i t  f o r  the  record -- and I have a b r i e f i n g  t o  t r y  t o  
13 g ive  you an idea o f  how we went about t h i s  process. 
14 Before I s t a r t ,  I would l i k e  t o  say t h a t  I do not 
15 envy you the  decisions you have t o  make. Having gone through 
16 t h i s  process o f  making a recomnendation f o r  the Navy. I know 
17 how d i f f i c u l t  they are, t o  recognize how many l i v e s  tha t  we 
18 are t a l k i n g  about involv ing.  So it i s  a very d i f f i c u l t  and 
19 p a i n f u l  process t o  look a t .  
20 We're t a l k i n g  about places where we've l i v e d  a l l  
21 our l i v e s  and we know people. So I don't  do t h i s  l i g h t l y .  
22 I t ' s  w i t h  a great deal o f  seriousness i n  t h i s  process. But I 
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1 It w i l l  be a record f o r  you t o  see as t o  where we 
2 made decisions and why we made them, and t h e  process, and how 
3 we got  the  data and what the  data i s .  So t h a t  w i l l  be 
4 ava i lab le  t o  you. 
5 A f t e r  t h a t ,  we made a capaci ty  ana lys is  t o  see what 
6 we bel ieve tha t  we need t o  cont inue t o  operate the fo rce  
7 s t ructure,  which I showed you, and the  a f t e r  the capacity 
8 analysis, we a lso looked a t  the  m i l i t a r y  value o f  each 
9 i n s t a l l a t i o n ,  hoping, as we went through t h i s  process. tha t  

10 when we f i n i s h e d  up, we would have a m i l i t a r y  value perhaps 
11 as best we could, and even improve it, because we're looking 
12 a t  a l l  o f  our areas i n  doing so and look ing a t  t h a t  m i l i t a r y  
13 value. 
14 We looked a t  the environmental issues associated 
15 w i t h  where we were going t o  go from o r  to ,  o r  t h a t  s o r t  of 
16 th ing,  t o  make sure we were no t  doing something t h a t  would 
17 a f f e c t  the environment. 
18 Then we d i d  a con f igu ra t ion  analys is ,  using 
19 standard algori thms t h a t  an analyst  would use t o  d e t e n i n e  
20 what was the best con f igu ra t ion  out  o f  what we had t o  meet 
21 the capacity analysis t h a t  we had. 
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1 excess capaci ty  when we looked a t  i t. then we d i d  not  
2 continue t o  look a t  t h a t .  
3 Where we had excess capacity,  we continued t o  go i n  
4 much greater  d e t a i l  and t o  look a t  it. s i r ,  we looked a t  over 
5 1.000 o f  our i n s t a l l a t i o n s  t o  t r y  t o  determine how best we 
6 should balance t h i s  process as we came t o  our 
7 recomnendations. 
8 I'll t r y  t o  go through t h i s  qu ick ly ,  t o  t r y  t o  g ive  
9 you an idea o f  what we d id .  F i r s t  o f  a l l ,  we got together a 

10 group o f  analysts t o  t r y  t o  determine what k i n d  o f  
11 information we thought we needed t o  make good decisions. 
12 A f t e r  they came t o  a conclusion, we got  together w i t h  the  
13 experts who worked on bases and a i r  s ta t ions  and th ings l i k e  
14 t h a t  t o  see i f  they agreed t h a t  we were asking f o r  the r i g h t  
15 k i n d  o f  informat ion on which t o  make our decisions. 
16 A f t e r  than, then. we went out  and asked f o r  data 
17 responses from a l l  o f  our i n s t a l l a t i o n s  such tha t  we could 
18 then look a t  and analyze it and t h i s  data, by the way, had t o  
19 be c e r t i f i e d .  At the same t ime. we had an independent audi t  
20 w i t h  a Naval aud i t  serv ice and a general counsel ava i lab le  a t  
21 a l l  t imes t o  make sure t h a t  what we d i d  was seen i n  an open 
22 process. 

I 
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22 Then we had to look at, after those decisions. I 22 large. and no solution makes any sense without those two 
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1 kind of an eye chart. I don't mean it to be that way, but I 
2 want to give you an idea of the kind of informat ion we look€ 
3 at as we did this process. 
4 We asked ourselves a lot of questions to try to 
5 determine what capability existed in our various bases, 
6 various air stations, and what their capability was, and to 
7 make an evaluation of the military value of those things. S 
8 we asked ourselves a lot of questions during this process, t 
9 try to make as good an analytical answer as we could give 
10 you. 
11 If you look at the bottom of the page there, now, 
12 I'm looking at Naval bases. We did this the same way with 
13 those other categories to look at for analysis and all. You 
14 can see we get a different value from each one. based on the 
15 analysis which we did. 
16 Go ahead to the next chart, if you would, Tom. 
17 And out of each, we got a value. to tell us what 
18 the military value and what the capabi 1 ities of each of thos 
19 facilities were. In this case. I'm looking at Naval bases. 
20 Now, we did not feel that this alone would give us an answer 
21 although we ran this through a configuration analysis -- 1'1 
22 show you in a minute -- to give us some better judgments as 

Page 138 of 188 Pages 
1 scenarios. For instance, it might say we don't need an air 
2 station on one place or another. Then we had to decide what 
3 was the air station that we would get rid of rather than 
4 another one. So we had to give that some judgment with our 
5 Base Structure Analysis Comnittee to do that. 
6 We went back, in each of these occasions, to the 
7 major claimant who owns the facility to give their input into 
8 what we were doing. So we hoped we were not making a 
9 decision that operationally didn't make sense to the operator 
10 of the forces. 
11 Thenwewent th roughtheeconomicana lys is .  the 
12 COBRA analysis. which the Department of Defense gave us to 
13 see if it was an economically-sound basis to close it or if 
14 it was too expensive to close it. We looked at things like. 
15 do we need to affect the comnunity infrastructure? If we 
16 were moving something into an area, if the school system is 
17 going to be impacted, we need to put money into that to make 
18 sure that we were adding to that, and that sort of thing. 
19 Again, we looked at the environmental impact and we 
20 looked at the economic impact, and our final report is based 
21 on that kind of analysis. 
22 I'm just going to go through one example. It's 
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1 presented by the Secretary of Defense. That shows you 
2 geographically where it's located. It includes Naval 
3 stations. air bases. Reserve centers, technical centers. and 
4 that sort of thing. 
5 Next slide. 
6 This is a financial sumnary that we see from what 
7 we are going about. It will cost us over $4 billion to do 
8 this. We will get, in time, a steady-state savings of around 
9 $2 billion a year and we will save about $2.1 billion over 
10 the period as we go through doing this. 
11 I must also say that it pains me greatly to tell 
12 you that there a lot of people that, if we close these 
13 things, we will have to find other employment for them. 
14 Sir, that concludes my statement. I'll be ready 
15 for your questions. 
16 CHAIRMAN COURTER: Thank you very much. Secretary 
17 Kelso. Let me just make an observation. I want to 
18 congratulate you for your testimony and the thoroughness with 
19 which the Navy participated in this process. the thoroughness 
20 of the graphs and the data that I'm sure back up all this 
21 information. It's going to be very helpful to the Comnission 
22 this time. 
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1 installations. 
2 To close them, you'd have to add no matter where 
3 you did that, so they become part of the solution because of 
4 their complexity in what exists in those two areas. So those 
5 were the only rules we made on the configuration analysis. 
6 The next slide. 
7 The next slide shows you that we got out of that a 
8 solution from the configuration analysis that told us the 
9 direction in which we go. It also told us whether we met the 
10 capacity which we needed or whether we had excess capacity. 
11 As you can see, in most cases, we came to a 
12 solution that had very little excess capacity, and so we 
13 aligned the Navy in that direction. You might notice there 
14 that the solution would have said close Pearl Harbor. We 
15 didn't think, for a maritime nation. with a state 2,400 miles 
16 from our West Coast, that that made any sense or any 
17 solution. So we kept that installation, because we thought 
18 it was so important to do so. There are very few of those, 
19 but I just want to point that out. 
20 The next slide. 
21 This slide shows the installations, basically. 
22 which we chose to close. I think you have a list of those 

I 
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1 to what to close. 
2 As you can see there, places like Norfolk are 
3 pretty high. because they have so much capacity and so much 
4 capability. And I'll explain that a little further in a 
5 minute. 
6 Nextslide. 
7 So we had to make some judgments as to how to ' 

8 choose Naval stat ions to make sure that the models would not 
9 give us answers that didn't make any sense, and we tried to 
10 keep those rules to as small as we could so that we wouldn't 
llinfluencethedecision, triedtomakeitasrealisticallyas 
12 we could. 
13 We assumed that the split between the Atlantic and 
14 Pacific fleets would stay about the same. We assumed that we 
15 would have 67 percent of berth for ships, not 100 percent, 
16 except for carriers -- we did at carriers as having 100 
17 percent for carriers -- that we would put ships like AEs and 
18 AOS in only berths that were approved, since the safety is 
19 requtred for those kind of ships; that we'd have only one SSN 
20 or SSB in base unique per coast on that; and that. if you 
21 look at Norfolk and San Diego, they are so complex and so 
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1 As we both know, in 1988, that particular Carlucci 
2 Comnission criticized the Navy for not participating, not 
3 seizing the opportunity at that particular period of time. 
4 I'm sure the Navy had their own good reasons, not knowing 
5 what the world order would be at that particular time. 
6 Then, in 1991, when I chaired the Comnission, our 
7 concern with the Navy product was not that it was inaccurate. 
8 It was just it was difficult to prove that it was accurate. 
9 There was a lack of data, a lack of flow charts, a lack of a 
10 record. 
11 I w a s w a r n e d d u r i n g 1 9 9 2 t h a t t h e N a v y w a s g o i n g t o  
12 seized the 1993 round as an opportunity to make sane very 
13 difficult and painful and emotional decisions, but that those 
14 decisions would be made, number one, and they would be made 
15 after a clearly-articulated process that we would be able to 
16 understand, monitor, and conclude was accurate. 
17 Every evidence that I've seen in the last four or 
18 five days indicates that the Navy has done a very dfff icult, 
19 very painful job, but done it in a very professional way. 
20 And I congratulate you. 
21 AOM KELSO: We tried very hard, sir. It's a 
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21 could respond t o  a growth i n  t ime t o  meet t h a t  i n  the fu tu re .  21 CHAIRMAN COURTER: Comnissioner Johnson. 
22 COMMISSIONER BYRON: The Great Lakes -- and I am 122 COMMISSIONER JOHNSON: Each person we've ta l ked  to .  

22 d i f f i c u l t  task. 
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1 CHAIRMAN COURTER: It was a t i e r r ib le ,  h o r r i b l e  
2 task. I know you t r i e d  very hard and you made very d i f f i c u l t  
3 decisions, and w e ' l l  have the record t o  weigh those 
4 decisions; and I want t o  thank you personal ly  f o r  the 
5 cooperation. 
6 I ' d  l i k e  t o  s t a r t  w i t h  Comnissioner Beverly Byron. 
7 COMMISSIONER BYRON: Thank you, M r .  Chairman. Let 
8 me go i n t o  the Tra in ing Comnand, because you have bas ica l l y  
9 three t r a i n i n g  comnands, c u r r e n t l y  -- one i n  the Midwest and 

10 one on each coast. The base c los ing  l i s t  has e l iminated two 
11 o f  the t r a i n i n g  comnands and probably put  a l l  the emphasis on 
12 the one a t  Great Lakes. 
13 When you were assessing and using your methodology 
14 on tha t ,  looking a t  a less-than-400-ship Navy, p ro jec t ing  
15 what your f u t u r e  needs would be i n  the  i n i t i a l  t r a i n i n g ,  you 
16 f e l t  t h a t  Great Lakes had the growth capacity t o  meet the 
17 needs, as opposed t o  San Oiego and Orlando? 
18 ADM KELSO: Yes. We f e l t  t h a t  the capacity was 
19 there, and it had the  growth. And when you take i n t o  account 
20 the r a t e  a t  which we generate ships i n  t h i s  world, tha t  we 
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1 not  f a m i l i a r  w i t h  it. I am f a m i l i a r  w i t h  the other  two 
2 f a c i l i t i e s .  I have no t  been t o  the  one a t  Great Lakes. But 
3 i s  the re  an i n f r a s t r u c t u r e  f o r  the  personnel t h a t  w i l l  be 
4 doing the t r a i n i n g ,  f o r  example, housing, schools, an 
5 i n f r a s t r u c t u r e  f o r  personnel tha t  wi 11 be ramping up a t  t h a t  
6 f a c i l i t y ?  
7 ADM KELSO: Great Lakes has the capacity t o  
8 increase what i t ' s  t r a i n i n g  today, and we bel ieve tha t  i t ' s  
9 large enough t o  meet our needs, anything we can foresee i n  

10 t h i s  t ime frame. Ms. Byron. There are bu i ld ings  a t  Great 
11 Lakes t h a t  need t o  be refurbished, l i k e  i n  a l o t  o f  places 
12 l i k e  tha t .  i n  order f o r  us t o  put one t r a i n i n g  center.  
13 We are a lso  moving th ings l i k e  Recru i t ing Comnand 
14 i n t o  Great Lakes. We' l l  have t o  take care o f  th ings l i k e  
15 tha t .  But we be l ieve  t h a t  the capacity i s  there t o  handle 
16 tha t .  
17 COMMISSIONER BYRON: M r .  Chairman, I have no 
18 f u r t h e r  questions r i g h t  now. 
19 CHAIRMAN COURTER: Thank you very much. 
20 Comnissioner Ar thur  L e v i t t .  

22 time. 
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1 Indeed, over the per iod o f  the l a s t  few years, 
2 we've seen an enormous change i n  our view o f  the world about 
3 th ings l i k e  nuclear weapons. We are w i l l i n g  t o  t a l k  about 
4 reducing them enormously. Today. the U.S. Navy car r ies  no 
5 nuclear weapons and the Russians have sa id  they've taken 
6 t a c t i c a l  nuclear weapons o f f  t h e i r  ships. 
7 So we've made enormus choices t h a t  are d i f f e r e n t ,  
8 I th ink ,  over the period, which a l low you t o  come t o  some 
9 d i f f e r e n t  conclusions. At the same time, we have c l e a r l y  

10 made decisions t h a t  we're going t o  reduce what we spend on 
11 defense t o  the p o i n t  tha t  I don' t  t h i n k  I can look forward t o  
12 the Navy o f  25 o r  30 year from now -- and I want it t o  be a 
13 q u a l i t y  Navy f o r  my successors, l i k e  they l e f t  me -- without 
14 recognizing t h a t  I ' v e  got t o  reduce the  in f ras t ruc tu re  so I 
15 can r e c a p i t a l i z e  along the way. 
16 So I t h i n k  i t ' s  a l o t  of those th ings t h a t  make you 
17 come t o  a d i f f e r e n t  choice today than you would have made a 
18 few years ago. 
19 COMMISSIONER STUART: Comnissioner Stuar t .  
20 COMMISSIONER STUART: No questions. 

21 COMMISSIONER LEVITT: The '91 Comnission considered 
22 the issue o f  home p o r t i n g  and, f o r  a whi le, even though the 
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1 Navy d i d  not  recomnend Staten Is land  t o  be on the l i s t ,  
2 brought it on the  l i s t ,  examined it. and then decided not  t o  
3 recomnend i t s  closure. 
4 I wonder whether t h a t  ac t ion  i n  any way impacted 
5 t h i s  year 's  recomnendation, which appears t o  be contrary t o  
6 the o r i g i n a l  concept o f  home p o r t i n g  as I understand it, 
7 which was t o  have a ser ies o f  smaller home por ts  i n  d i f f e r e n l  
8 par ts  o f  the country ra ther  than the  k i n d  o f  consol idat ion 
9 which you ' re  now suggesting as the mot ivat ion f o r  c los ing 

10 Staten Island. 
11 ADM KELSO: Well, I suppose my answer t o  tha t ,  
12 Comnissioner L e v i t t ,  would be i f  I had a l l  my 'druthers i n  
13 the world, I 'd  have more, but  we reach a p o i n t  i n  time where 
14 the world has changed around us, where I t h i n k  we have t o  
15 look a t  i t a l i t t l e  b i t  d i f f e r e n t l y  from the standpoint of 
16 whether we spread out  o r  not .  
17 W e d o n ' t e n v i s i o n t h e s a m e k i n d o f c o n f l i c t t h a t w e  
18 d i d  when we were b u i l d i n g  t o  the 600-ship Navy. We envision 
19 today t h a t  we're more l i k e l y  t o  be involved i n  reg ional  
20 c o n f l i c t  o r  reg ional  c r i s i s ,  that: i t ' s  not  l i k e l y  t o  spread 
21 i n t o  a g lobal  c o n f l i c t  as we thought dur ing t h a t  per iod of 
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1 the subject o f  depots has come up. I n o t i c e  tha t  you made 
2 some hard decisions on depots. I assume t h a t  yours now meet 
3 the capacity o f  the  Navy. the  requirements o f  the Navy. And 
4 the quest ion i s ,  d i d  you look a t  cross-service depot 
5 a c t i v i t i e s  i n  coming up w i t h  your recomnendations? 
6 ADM KELSO: Our recomnendations are based on the 
7 f a c t  t h a t  we bel ieve by the time we get  t o  '99, t h a t  t h i s  
8 capacity w i l l  be what we need. We a lso  recognize tha t  we 
9 w i  11 probably use the capaci ty  o f  some o f  other services. 

10 l i k e  the helo c a p a b i l i t y  t h a t  e x i s t s  i n  Corpus C h r i s t i  f o r  
11 the Army, t h a t  we would use t h a t  s o r t  o f  th ing.  
12 But bas ica l l y ,  i t ' s  based on what we th ink  we w i l l  
13 be down t o  by around the '99 leve l  t h a t  we would need f o r  
14 depots, t o  do our work. I t ' s  important t o  the Navy tha t  we 
15 have the c a p a b i l i t y  t o  do our own in-house. in-service 
16 engineering. Our depots do a l o t  o f  that .  t o  be able t o  
17 b u i l d  from t h a t .  But t h a t ' s  b a s i c a l l y  what we looked a t  i n  
18 making t h i s  decision. 
19 COMMISSIONER JOHNSON: I noted t h a t  Secretary 
20 Oonley ta l ked  about Chicago wanting them t o  leave O'Hare. I 
21 no t i ce  i n  the newspapers t h a t  the Governor o f  Guam would l i k e  
22 f o r  you t o  leave the Naval A i r  S ta t ion  a t  Guam. I assume 
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1 h e ' l l  have some input  l i k e  Chicago? 
2 AOMKELSO: S i r , w e c o n s i d e r e d t h a t  in th isBRAC,  
3 and we made a dec is ion not  t o  do t h a t .  I don't  t h i n k  there's 
4 any quest ion t h a t  the re 's  a time i n  the fu tu re  when we'd be 
5 w i l l i n g  t o  consider t h a t  idea. With our f r i ends  i n  the A i r  
6 Force -- we went out  t o  the  A i r  Force i n s t a l l a t i o n  there -- 
7 we haven't f i gu red  out  how t o  pay f o r  t h a t  process so f a r .  
8 So I th ink  t h a t ' s  the r e a l  issue, i s  how t o  f i g u r e  out how t o  
9 do t h a t .  

10 COMMISSIONER JOHNSON: Thank you, s i r .  No f u r t h e r  
11 questions. 
12 CHAIRMAN COURTER: Comnissioner Cox. 
13 COMMISSIONER COX: The Secretary had t e s t i f i e d  t h a t  
14 he looked a t  cumulative economic impact i n  making a decision, 
15 a t  least  on some bases. Did the Navy consider cumulative 
16 economic impact? 
17 AOM KELSO: Yes, we considered cumulative economic 
18 impact, but I t h i n k  the problem w i t h  our i n s t a l l a t i o n s  i s  
19 tha t  we are genera l ly  geographical ly located i n  not  too many 
20 areas, so when we close an a c t i v i t y  l i k e  a shipyard i s  going 
21 t o  be an enormous impact on any area where you clos'e one. 

I 
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22 because normally it's a very employer. 
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1 So I don't know how to do this process without a 
2 difficult economic impact on an area where we close somethir 
3 like that, we're such a capital-intensive service. 
4 COMMISSIONER COX: And clearly, military value 
5 being the most important criteria, were there any bases that 
6 the recomnendation would have changed had it not been for tt 
7 economic impact, that you know of? 
8 ADM KELSO: I don't believe so. Ms. Cox. 
9 COMMISSIONER COX: Everyone has asked all of us, 1 
10 think, on the question of overseas bases closing versus 
11 domestic bases. Is that an impact, as you close overseas 
12 bases, on the U.S. bases, or are you claiming that there's 
13 some -- 
14 ADM KELSO: I estimate, if you look at the capacity 
15 and capability, we've closed about a third of the 
16 installations which we had overseas over this period. We 
17 closed down Holy Loch, Scot land and got out of Subic Bay in 
18 the Philippines. 
19 1 believe most of the other areas which we have 
20 overseas are areas where, since we have deployed Naval force 
21 on a day-to-day basis, you need most of those areas in order 
22 to continue those kind of deployments. It's a capability 
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21 COMMISSIONER McPHERSON: Okay. Now, you'll have to 
22 bear with me as I try to formulate this question. But I look 
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1 at all the facilities that you're proposing to close or 
2 disestablish, terminate with extreme prejudice, or whatever 
3 the right phrase would be, in Charleston: the Naval Station. 
4 the Shipyard, the Naval Supply Center, the Naval Electronic 
5 Systems Engineering Center, Submarine Training Facility, and 
6 the Naval Hospital. 
7 Were all of those measured against comparable 
8 facilities elsewhere in the United States and found wanting. 
9 or do they a1 1 go down because they're a1 1 1 inked in some way 
10 involving jointly-used facilities? In other words. did you 
11 weigh the supply center against other supply centers and find 
12 it came up short? 
13 ADM KELSO: No, sir. I would not like to give 
14 anybody any idea that I thought that the capabilities that 
15 exist in Charleston came up short any way. They're fine 
16 facilities. 
17 COMMISSIONER McPHERSON: You're recomnending 
18 closing these down for some reason. 
19 ADM KELSO: Sir, what I tried to say, and the 
20 answer to your question is that the Navy today, based on the 
21 force structure that we are able to support or have money to 
22 support. has more capacity in things like bases, supply 

22 requirements on the Navy in the future? 

1 this country has that doesn't exist any other way. So I 
2 don't see that there's a lot more room for closures in many 
3 places where we are deployed on a day-to-day basis. 
4 COMMISSIONER COX: So as we go into the 1995 
5 Comnission and whatever the impact of further budget cuts is, 
6 they're more likely to come out of domestic? 
7 ADM KELSO: I think it depends upon the size force 
8 we end up with and how you balance that against the capacity 
9 we're going to need to operate that during that period of 
10 time, if we look at it the same basic way we have during this 
11 period of time. 
12 I must admit that in the past we've often looked at 
13 these things as assets that we were going to keep around. 
14 Today we're looking at them more as how do we get ourselves 
I5 physically to the right balance to do it than we have in the 
16 past, and that's the process by which we went through here. 
17 COMMISSIONER COX: Thank you. 
18 CHAIRMAN COURTER: Comnissioner McPherson. 
19 COMMISSIONER McPHERSON: ADM Kelso, wi 1 1  the Navy 
20 that results from the '93 reduction be able to respond to a 
21 Persian Gulf War, should one occur, with the same 
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1 ADMKELSO: Yes,sir. Idon'tbelievethatthe 
2 closing of bases in this country will affect our ability to 
3 deploy and do the sort of things that we've done in the past. 
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1 centers. shipyards, than we need for the future, so we had to 
2 make some very tough choices as to how we reduce that excess 
3 capacity. And that is how Charleston comes on the list. 
4 COMMISSIONER McPHERSON: Let me repeat my question. 
5 because I don't think you've answered it. I'm asking you 
6 whether, in the case of each one of these facilities in 
7 Charleston, you weighed. you compared that facility -- each 
8 facility -- against a comparable facility elsewhere, and 
9 decided to close -- leave aside the pejorative term "found 
10 wanting" -- you decided to close the Charleston facility as 
11 opposed to some facility elsewhere, a comparable facility. 
12 Wasthatwhatyoudid? 0r.didthesefacilitiesin 
13 Charleston, are you recmending them for closure and 
14 disestablishment because they are linked together in some 
15 kind of synergy that takes them down just as once it 
16 supported them? 
17 AOM KELSO: I guess you would say, if you look at 
18 the configuration analysis which we did. Charleston falls out 
19 as a Naval base. We have shipyards more than our capacity. 
20 You put the two together. And then the rest of it, when you 

4 It's thesize force that youneed tomove t o d o  that. I 
5 don't see that, at this point in time. we couldn't respond ta 
6 that sort of thing. It will be more difficult, because you 
7 don't have as much capability as you did then, but I'm sure 
8 we would respond, sir. 
9 COMMISSIONER McPHERSON: So it follows that we 
10 could have done what we did and what the Navy did in the time 
11 of the Persian Gulf, without -- 
12 ADM KELSO: In 1993, yes, sir. I believe so. 
13 COMMISSIONER McPHERSON: Okay. 
14 ADM KELSO: I would say that there's one base 
15 that's gone now that probably we would have to work around, 
16 and that's Subic. Subic was enormously valuable when you 
17 were going to deploy to the Indian Ocean or to the Persian 
18 Gulf. Now, we'll have to figure out workarounds. we'll have 
19 longer supply lines in some cases than we did then. But I 
20 think that's workable. 

21 don't have those, you don't need it to go with it, because 
22 you've moving -- 
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1 COMMISSIONER McPHERSON: You're answering my 1 2 question. 

3 ADMKELSO: - - t h e m a j o r f a c i l i t i e s t h a t a r e t h e r e .  
1 4 COMMISSIONER McPHERSON: You're answering my 
5 question. I think. I'm asking just that, whether the 
6 hospital, for example -- 
7 AOM KELSO: The hospital in Charleston -- 
8 COMMISSIONER McPHERSON: -- because you don't have 
9 the shipyard -- 
10 AOM KELSO: -- if you had the people, you were 
11 going to maintain the people in there to use the hospital, I 
12 would have kept the hospital open. 
13 COMMISSIONER McPHERSON: And that would apply to 
14 the Naval Supply Center and to the Electronic Systems 
15 Engineering Center? 
16 ADMKELSO: Yes.sir. 
17 COMMISSIONER McPHERSON: They were also tied, in 
18 some way, to the shipyard? 
19 AOM KELSO: Yes. 
20 COMMISSIONER McPHERSON: Okay. Thank you. 

1 
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21 CHAIRMAN COURTER: M r .  Secret:ary. thank you. I 
22 have a couple questions, I would imagine, t o  f i n i s h  up. I f  
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1 there's t ime -- we have about n ine more minutes remaining -- 
2 I'll ask other  Comnissioners i f  they want t o  ask any followup 
3 questions. 
4 The questions on depots -- and your serv ice had 
5 looked a t  them very ser ious ly  and made some very d i f f i c u l t  
6 and p a i n f u l  decisions. And I suppose h e l l  hath no f u r y  l i k e  
7 an e lected p o l i t i c i a n  who has a depot o r  shipyard tha t ' s  
8 threatened t o  be closed. We understand tha t .  It takes a 
9 brave person t o  make those recomnendations. 

10 I n  your recomnendations w i t h  regard t o  depots, d i d  
11 you look a t  on ly  excess capacity ins ide your service, o r  was 
12 it measured against the excess capacity t h a t  p r i v a t e  industry 
13 now has? 
14 ADM KELSO: I th ink  we looked p r i m a r i l y  ins ide our 
15 service, because we had t o  work, s i r ,  on c e r t i f i e d  data, and 
16 we d i d  t h a t .  
17 CHAIRMAN COURTER: Thank you. Now, the Navy's 
18 po l i cy .  I th ink ,  i s  t o  have t r a i n i n g  co-located w i t h  the 
19 f l e e t .  Number one, i s  t h a t  the case and, number two, i f  tha t  
20 i s  the case, how i s  tha t  r e f l e c t e d  i n  your decision w i t h  
21 regard t o  the t r a i n i n a  f a c i l i t i e s ?  
22 - AOM KELSO: we l l .  t r a i n i n g  f a c i l i t i e s  i s  a very 
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wide base 
you'd say 
one t r a i n  

. I f  you're r e f e r r i n g  t o  t r a i n i n g  r e c r u i t s ,  I gues: 
we went away from t h a t  idea by choosing t o  go t o  

ing center,  which was our largest  one w i t h  
4 c a p a b i l i t y ,  t o  c lose the two tha t  were, p a r t i c u l a r l y  i n  San 
5 Oiego, t h a t  was near the f l e e t .  
6 Again. I t h i n k  what we d i d  hear was t o  go t o  the 
7 so lu t ion  t h a t  gave us the capaci ty  t h a t  we f e l t  we needed. 
8 There's a lso  a considerable amourlt o f  t r a i n i n g  in f rast ructure 
9 i n  the  Great Lakes region, l i k e  hot  p lants ,  f o r  t r a i n i n g  

10 operated f o r  steam p lan ts  and gat; tu rb ine  p lan ts  tha t  are 
11 d i f f i c u l t  t o  re locate and expensive t o  re locate,  tha t  he lp 
12 you i n  t h a t  decision. 
13 But, a t  the same time, i n  our f l e e t  concentrat ion 
14 areas, there 's  a great deal o f  t r a i n i n g  associated w i t h  
15 ind iv idua l  sh ip t r a i n i n g  as w e l l  as i n  b a t t l e  t r a i n i n g  there 

16 So I th ink  i t ' s  not  a clean answer, M r .  Chairman, one way o r  
17 the other i n  tha t .  
18 CHAIRMAN COURTER: D i rec t ing  your a t t e n t i o n  t o  
19 Meridian. Miss iss ipp i ,  i f  you would, f o r  a minute, we're 
20 deal ing b a s i c a l l y  wi th ,  as was described e a r l i e r  t h i s  mornin< 
21 as the Bush-Cheney force s t ructure.  That 's the one t h a t  had 
22 450 ships, e t  cetera. a l l  t h e  way down the l i n e .  I th ink  it 
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1 was eventual ly.  i n  1996 o r  '97. 12 d i v i s i o n s  i n  the Army. e t  
2 cetera. And t h a t ' s  the pro jected fo rce  s t ruc tu re  upon which 
3 you're making these decisions. 
4 But co r rec t  me i f  I 'm wrong. That was the force 
5 s t ruc tu re  upon which the Navy made recomnendations i n  1991 
6 and, since b a s i c a l l y  i t ' s  the  same force s t ructure,  why was 
7 not Meridian on the  l i s t  o r  a s i m i l a r  base i n  1991 o r ,  
8 conversely, why would it be t h i s  time? 
9 ADM KELSO: I t h i n k  i f  you looked a t  -- t h a t ' s  

10 probably a f a i r  statement; I won't argue t h a t  -- but I th ink  
11 i f  you looked a t  the  economic balance t h a t  you see today 
12 versus what you saw then, t h a t  you have t o  make some tougher 
13 decisions, and there 's  nothing p ro jec t ing  i n  the out years 
14 t h a t  I see t h a t ' s  going t o  t e l l  nle tha t  i t ' s  not l i k e l y  going 
15 t o  be a need t o  rebalance the  equation, and we can c lear l y .  I 
16 th ink ,  show t h a t  we can t r a i n  the! number o f  p i l o t s  we need 
17 w i t h  the c a p a b i l i t y  we have a f t e r  t h i s  BRAC makes the 
18 decisions, s i r .  
19 CHAIRMAN COURTER: D i r e c t i n g  your a t t e n t i o n  t o  the 

20 home por t  issue once again -- and you've answered it, but  I ' d  
21 1 i ke  t o  hear your answer r e f l e c t  the  way I phrased the 
22 question. i f  you would. 
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1 I was i n  Congress dur ing the  s e l l  i ng  o f  the home 
2 por t  issue, and I bought in .  I thought i t was sound 
3 s t r a t e g i c  planning w i t h  regard t o  d ispersal .  A t  t h a t  
4 p a r t i c u l a r  per iod o f  time, the re  was the r e a l  threat .  
5 obviously, w i t h  the Soviet th rea t .  I t  was a world c o n f l i c t  
6 between two huge superpowers. 

I 7 I was an advocate o f  going f a s t e r  than many on 
I 8 s t r a t e g i c  defense, and since the  w i l l  o f  the Congress was 

9 converse t o  t h a t ,  I f igured  d ispersa l  was the  best s t ra teg ic  
10 defense you could get i n  case o f  t h a t  type o f  a g lobal  
11 scenario. 
12 The question I have on home por ts ,  i s  the decision 
13 t o  change the p o l i c y  w i t h  regard t o  d ispersal ,  i s  t h a t  mostly 
14 dr iven by s t ra teg ic  considerat ions -- t h e  f a c t  t h a t  the world 
15 has changed, the Soviet Union i s  no longer the Soviet 
16 Union -- o r  p r i m a r i l y  budgets? And i t  could be dr iven by 
17 e i t h e r  one. both o f  which r e l a t e  t o  m i l i t a r y  value. 
18 But i n  your mind, i s  it as much d r i ven  by the 
19 s t ra teg ic  world change p i c t u r e  as it i s  budgetary 
20 considerat ions. o r  i s  i t  b a s i c a l l y  budsetary considerations? 
21 You had t o  make cuts  some place. -and t h a t ' s  the major 
22 impetus? 
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1 ADM KELSO: Well, I t h i n k  i t ' s  d r i ven  by both, t o  
2 some extent ,  s i r ,  p lus  the v i s i o n  i s  d i f f e r e n t  as t o  the size 
3 o f  what our forces are going t o  be now versus tha t  per iod o f  
4 t ime. 
5 As I say, I th ink  i n  a per iod  o f  t ime when you 
6 would have put a l o t  o f  emphasis on d ispersal ,  your view o f  
7 the world was tha t  if we got i n t o  a c o n f l i c t .  p a r t i c u l a r l y  i f  
8 it was a conf 1 i c t  tha t  touched both east and west, t h a t  could 
9 e a s i l y  grow i n t o  g lobal  propor t  ions. then it would be a good 

10 idea t o  have your forces d i s t r i b u t e d  so t h a t  i t would be hard 
11 t o  mine a l l  o f  the force,  and t h a t  s o r t  o f  th ing.  
12 I don' t  th ink  there 's  anything wrong w i t h  t h a t  
13 idea. But today. w i t h  the change t h a t ' s  taken place, the 
14 view o f  the world which I have i s  q u i t e  d i f f e r e n t .  tha t  we 
15 are q u i t e  l i k e l y  t o  be engaged anywhere i n  some regional  
16 conf 1 i c t ,  but i t ' s  u n l i k e l y  t o  grow t o  reg ional  proport ions. 
17 We may be bothered by a Th i rd  World potentate o f  sane type 
18 t h a t  has a weapon o f  mass dest ruct ion,  but  he i s  no t  l i k e l y  
19 going t o  be able t o  s t r i k e  our e n t i r e  country, and tha t  so r t  
20 o f  th ing .  
21 So I t h i n k  there 's  a s t r a t e g i c  change. And 
22 c e r t a i n l y ,  I 'm not  t r y i n g  t o  imply t h a t  the  reduct ion i n  
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1 resources doesn't cause you t o  have t o  look f o r  d i f f e r e n t  
2 so lut ions.  
3 CHAIRMAN COURTER: Thank you very much. Any 
4 f u r t h e r  questions by the  panel? 
5 COMMISSIONER STUART: I have one question. 
6 CHAIRMAN COURTER: Comnissioner Stuar t .  
7 COMMISSIONER STUART: AOM Kelso, you can probab.1~ 
8 educate us on t h i s ,  but  I t h i n k  some o f  us, as you heard from 
9 Comnissioner McPherson's comnents, have been concerned tha t  

10 Charleston and South Carol ina a re  t a k i n g  k i n d  o f  a b i g  h i t .  
11 And, as you looked a t  Naval shipyards along the East Coast. 
12 was Portsmouth evaluated pro and con, the  Charleston 
13 i n s t a l l a t i o n ?  Are they d i f f e r e n t  f a c i l i t i e s  w i t h  d i f fe ren t  
14 c a p a b i l i t i e s ?  Can you comnent a l i t t l e  b i t  on tha t?  
15 ADMKELSO: Yes, s i r , a n d t h e d a t a i s a v a i l a b l e f o r  
16 you t o  look a t .  We d i d  evaluate t h a t .  We d i d  make a choice 
17 i n  doing tha t .  So we looked a t ,  as I said. we looked a t  a l l  
18 o f  our f a c i l i t i e s ,  t r i e d  t o  come up w i t h  the best so lu t ion  we 
19 could w i t h  the data we have ava i lab le .  And i t ' s  ava i lab le  t u  

I 
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20 you, sir, to choose whether you think we made the right 
21 decision or not. 
22 That's a very painful choice. I don't mind telling 

Page 162 of 188 Page 
1 you, either one of them, for that matter. These shipyards 
2 have been with us a long time. 
3 COMMISSIONER STUART: And they are comparable in 
4 capability? 
5 ADM KELSO: And they're both oriented pretty much 
6 to submarine work and submarine work is going down. It is 
7 not only the fact that the Navy is getting sized; it's that 
8 we've also gotten more efficient over the years. 
9 When I was a young officer, we over hauled a 
10 submarine every 42 months. Today we're talking abo,ut doing 
11 it every 20 years in some of them. So it's a change in what 
12 we've learned to do, as well, that's causing some of these 
13 changes. 
14 COMMISSIONER STUART: Thank you. 
15 CHAIRMAN COURTER: Any other questions by the 
16 Conission? 
17 COMMISSIONER BYRON: Mr. Chairman. I have one. 
18 CHAIRMAN COURTER: Comnissioner Byron. 
19 COMMISSIONER BOWMAN: It will be fairly quick. AOM 
20 Kelso, let me ask you, we spent a lot of time talking about 
21 the Navy, but you have another hat you wear, and that is in 
22 the Marine Coros arena. I noticed in the '91 BRAC. Tustin 
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1 was closed, which is Marine helicopter aviatioN; and this 
2 year El Toro is on the projected list. 
3 D o y o u p e r c e i v e t h a t , w i t h t h e g u i d e l i n e s t h a t  
4 we're looking at as a 12-carrier group, that Marine aviation 
5 will come down somewhat? Do you perceive, in the future. 
6 Marine aviation being tied in more closely with Naval 
7 aviation. a lesser role in the Marine Corps with their 
8 aviation component. and keeping the Marine Corps as a ground 
9 force? 
10 ADM KELSO: Marine Corps aviation has come down 
11 significantly over this period of time and we have combined 
12 Navy and Marine Corps aviation to take several squadrons out 
13 of the Navy where the Marine Corps is now supporting us on 
14 carrier decks at the same time. So there has been a 
15 consolidation of how we're using our assets and a reduction 
16 in those assets from both services. 
17 We closed Tust in. And part of the bui lding of BRAC 
18 '91 was to build the Marine Corps a new base for their helos 
19 at 29 Palms. You'll see in this recomnendation that we 
20 obviate the need to m e n d  that bv how we use the Miramar 
21 Naval Air Station to ;upport the-Marines so they now can do 
22 their work from Miramar and we won't have to spend the $600 
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1 million to build a new base at 29 Palm for the Marine Corps 
2 helos. 
3 So we try to accomnodate and reduce what would be 
4 required to be spent between the two services. You will see 
5 that the closure of Ceci 1 Field means we bring Navy assets 
6 similar to Marine assets to Beaufort and Cherry Point to 
7 operate together in that area. And the combination of 
8 Kaneohe and BPS at Kaneohe, and closing Barbers Point pushes 
9 the Marine Corps and Navy closer together as a result o f  what 
10 we did during this base closure process. 
11 COMMISSIONER BYRON: Thank you. Mr. Chairman. 
12 CHAIRMAN COURTER: Thank you very much, Mr. 
13 Secretary. We appreciate your coming here. 
14 ADMKELSO: Yes,sir. 
15 CHAIRMAN COURTER: We will have the next witness 
16 and final witness for today. Admiral, if I can ask just one 
17 further question. There may be followup questions. Could yo1 
18 submit your answers for the record, please? 
19 ADM KELSO: Yes. sir, I'd be happy to. 

20 CHAIRMAN COURTER: Thank you very much. Appreciate 
21 it. 
22 The Acting Secretary of the Army. The Honorable 
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1 John Shannon. Mr. Secretary. thank you for coming. and you 
2 may proceed with your opening statement. Before you do. let 
3 me ask you that same question. If the Comnissioners have a 
4 question that we don't have time for today, would you be able 
5 to answer them for the record? 
6 SECRETARY SHANNON: Certainly. Mr. Chairman. I'd be 
7 happy to. 
8 CHAIRMAN COURTER: Thank you very much. Mr. 
9 Shannon. you may proceed. 
10 THE HONORABLE JOHN SHANNON 
11 ACTING ASSISTANT SECRETARY OF THE ARMY 
12 OPENING STATEMENT 
13 SECRETARY SHANNON: Thank you, Mr. Chairman. Mr. 
14 Chairman. I'd like to ask that the written statement that 
15 I 've submitted be placed in the record. I have a short 
16 opening statement. With your permiss ion. I ' 1 1  proceed. 
17 It's a pleasure for me to be here and take this 
18 opportunity to present the Army's recomnendations before the 
19 Comnission. 
20 Let me begin by saying that the Army views each of 
21 our installations as a public trust, and we take great pride 
22 in all of them. They are more than simply plots of ground 
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1 with wood, bricks, and mortar. They're some of the best 
2 small towns in America. They provide homes where people 
3 1 ive, neighborhoods where schools and hospitals and day care 
4 centers exist. 
5 They are also the launching platform for America's - 
6 Army to carry out its responsibility to serve this nation. - 
7 They are bases where our war fighters are trained; military 
8 schools instruct our soldiers; headquarters exercise cannand 
9 and control; amnunition and supplies are stored there; s. 

10 hospitals provide care to service men and women and their r. 
11 families and the local comnunity; equipment is tested, 
12 maintained and repaired; and laboratories conduct research 
13 and development. 
14 But we understand that the world we live in today 
15 is a changing world, and just as the Army, for over 217 
16 years, has been the linchpin of change in this great nation 
17 of ours, we. too, in the Army are prepared to accomnodate 
18 change in this decade and beyond. We anticipate change and 
19 we are adapting to it. We have a plan, and we are executing 
20 the olan. 
21 Simply stated. we cannot afford to keep 
22 installations we no lonaer need. Fewer forces mean fewer 
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1 bases. But neither can we afford to act hastily or without 
2 deliberation. Many of our installations are precious 
3 national resources and they must be preserved. 
4 Over the last years, the Army has undertaken major 
5 initiatives to divest itself of excess infrastructure. Mr. 
6 Chairman, the chart before you is only one training aid that 
7 I have, but it very simply states the Army had a job to do 
8 back in '88. We saw the vision; we had a master plan; and we 
9 went about doing what we had to do. We bit the bullet. and 
10 you can see that we in the A n y  have divested ourselves of 
11 the infrastructure which we no longer needed. 
12 The BRAC Comnission has allowed the Army to 
13 eliminate a division-sized installation. We've also been 
14 able to eliminate training installations and consolidate 
15 schools elsewhere. We've established a home for the Joint 
16 Readiness Training Center; we're consol idat ing our labs; we 
17 are eliminating single-purpose installations; and we are 
18 consolidating depots. 
19 Our reshaping is not limited to what we are doing 

I 
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1 no longer need f o r  the na t iona l  defense. 
2 Our recomnendations, M r .  Chairman, include the 
3 c losure o f  two bases and the realignment o f  three. I f  these 
4 are approved, i t w i l l  provide $150 m i l l i o n  savings annually. 
5 Our recomnendations are based on the force s t ruc tu re  p lan as 
6 provided t o  the  Amy by the Jo in t  Chiefs o f  S t a f f  and they 
7 conform t o  the  c r i t e r i a  as set  f o r t h  by the BRAC process. 
8 That i s ,  we have emphasized m i l i t a r y  value. but  we have a lso  
9 considered a f fo rdab i  l i t y ,  the impact on the loca l  economy an 

10 the  environment. 
11 As you review the Army's recomnendat ions. I would 
12 ask t h a t  you would note our e f f o r t  t o  achieve greater 
13 e f f i c i e n c y  wh i le  preserving the Army's readiness. We are 
14 consol idat ing m i l i t a r y  t r a i n i n g  f o r  our engineer troops and 
15 f o r  our chemical s p e c i a l i s t s  and our m i l i t a r y  p o l i c e  t o  
16 enhance the  h igh-qual i ty  t r a i n i n g  wh i le  reducing costs. 
17  We are vacat ing a high-cost leased f a c i l i t y  and 
18 moving t o  an under -u t i l i zed  i n s t a l l a t i o n ;  we are downsizing 
19 and consol idat ing depots where we have excess capacity;  and 
20 we a re  c los ing  a small, single-purpose i n s t a l l a t i o n .  
21 Mr. Chairman. I know t h a t  the Comnission w i l l  do 
22 i t s  utmost t o  ensure t h a t  the Armv's recomnendat ions are i n  

20 i n  t h i s  country. The Army has maintained a considerable 
21 presence overseas over the l a s t  50 years. The pace o f  change 
22 has been more dramatic i n  Europe, where we deact ivated a 
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1 corps cons is t ing  o f  two d i v i s i o n s  and t h e i r  supporting 
2 forces. 
3 We are re tu rn ing  three o f  f i v e  bases i n  Europe back 
4 t o  the host nat ion,  one i n  every f i v e  bases i n  Korea back t o  
5 t h a t  host nat ion,  and a l l  the  bases which the Army w i l l  be 
6 occupying i n  Panama back t o  Panama. Some 58 percent o f  those 
7 bases overseas w i l l  be returned to  the host na t ion  -- 62 
8 percent i n  Europe. 
9 The base c losure and realignment ac t ion  al lows us 

10 t o  a1 ign our in f ras t ruc tu re  w i t h  our manpower and our force 
11 s t ruc tu re  and t o  use our l i m i t e d  resources more product ive ly .  

12 We need these resources t o  maintain and rebut l d  the 
13 i n f r a s t r u c t u r e  o f  these remaining "small towns" which we have 
14 around t h i s  country. 
15 Reshaping the Army's base s t ruc tu re  i s  an 
16 evolut ionary process, M r .  C h a i m n ,  t h a t  w i l l  not  be 
17 completed f o r  many years. Each round o f  t h i s  very f a i r  and 
18 ob jec t i ve  process requires more d i f f i c u l t  choices. 
19 The Army views the process as a b e n e f i c i a l  one. It 
20 o f f e r s  the oppor tun i ty  t o  reshape the Army whi le  preserving 
21 our a b i l i t y  t o  serve the nat ion and t o  d e l i v e r  dec is ive 
22 v i c t o r y .  It al lows us t o  re tu rn  t o  the  pub l i c  proper t ies we 
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1 keeping w i t h  the best in te res ts  o f  the Department o f  Defense 
2 and the na t ion  as a whole. 
3 I am conf ident  tha t  you w i l l  f i n d  t h a t  our process 
4 has been based on great i n t e g r i t y  and t h a t  the  data we used 
5 i s  accurate and r e l i a b l e ,  and t h a t  our j u s t i f i c a t i o n  i s  
6 compelling. I assure you t h a t  the Army w i l l  support you and 
7 your s t a f f  t o  a l low the Comnission once again t o  discharge 
8 t h i s  important duty. 
9 We i n  the  Army recognize, M r .  Chairman, t h a t  we are 

10 a ground fo rce  and we are a susta in ing force,  and we w i l l  
11 cont inue t o  be an Army o f  q u a l i t y  so ld iers ,  q u a l i t y  
12 c i v i l i a n s ,  and q u a l i t y  i n s t a l l a t i o n s .  
13 M r .  Chairman. I stand ready t o  answer your 
14 quest ions. 
15 CHAIRMAN COURTER: Thank you very much, M r .  
16 Secretary. I ' m  f i r s t  going t o  t u r n  t o  Comnissioner Rebecca 
17 Cox. 
18 COMMISSIONER COX: M r .  Secretary, i n  making some 

19 changes, I see, t o  the 1991 Comnission, i t looks l i k e  mostly 
20 you're rea l ign ing  various funct ions t o  Rock Is land  Arsenal 
21 and, I take i t, mainta in ing something a t  Letterkenny. 
22 What i s  the th ink ing  on t h a t  whole change from the 
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1 1991 Comnission? 
2 SECRETARY SHANNON: Ms. Cox. Rock Is land  Arsenal i s  
3 vas t l y  under -u t i l i zed  as a grade capacity.  A t  Fo r t  Monmouth. 
4 we have a headquarters. which i s  c a l l e d  a CCOM, which i s  the 
5 headquarters f o r  e lec t ron ics  and comnunication. We lease a 
6 bu i ld ing  f o r  $11 m i l l i o n  a year -- a c i v i l i a n  bui ld ing.  
7 We want t o  move t h a t  headquarters t o  Rock Is land  
8 because o f  the under -u t i l i zed  capaci ty  there. We want t o  
9 move some th ings t h a t  we were going t o  move from Rock Is land 

10 t o  Redstone Arsenal. For the  l a s t  two years, we see t h a t  
11 i t ' s  be t te r  t o  a l i g n  those a c t i v i t i e s  under Tank A u t m t i z e  
12 Comnand i n  D e t r o i t ,  but  not  t o  move t h a t  a c t i v i t y  t o  another 
13 loca t ion  where you'd have t o  b u i l d  new f a c i l i t i e s .  
14 At Letterkenny, w e ' l l  get  i n t o  the  depot thing, I ' m  
15 sure, but a t  Letterkenny, i t ' s  simply we are going t o  rea l ign  
16 Letterkenny t o  where it i s  noth ing but  a depot a c t i v i t y .  
17 That i s ,  you have conventional amnunition stored there. 
18 We have over some 500 mi 11 ion  tons o f  amnunition 
19 around the world we need t o  b r i n g  back. and we need a l l  the 
20 storage capacity we can f i n d ,  and we're going t o  use 
21 Letterkenny and i t s  storage capaci ty  t o  do that .  
22 But there w i l l  be no a c t i v i t i e s  the re  except f o r  a 
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1 defense a c t i v i t y ,  which was an in format ion systems-type 
2 a c t i v i t y  which has now been t rans fe r red  t o  the Defense 
3 Comnunication Agency, c a l l e d  OCA now, and they wanted t o  
4 leave tha t  there. We were going t o  have the depot operating 
5 i n  a depot a c t i v i t y .  
6 Once DCA no longer needs t h a t  a c t i v i t y ,  w e ' l l  
7 a t t r i t ,  and Letterkenny w i l l  remain j u s t  a depot a c t i v i t y  
8 where you store conventional amnunition. 
9 COMMISSIONER COX: I s  any o f  t h a t  a f fec ted  by a 

10 lawsuit  tha t  I take it has kept  m iss i les  from moving t o  
11 Letterkenny? 
12 SECRETARY SHANNON: Yes, Ms. Cox, i n  the lawsuit  
13 where it said tha t  yoti could not  take these act ions. And 
14 what happened over time, i t  becomes one o f  being overcane by 
15 events so, as you go through and r e a l i g n  your depots, you 
16 f i n d  no need f o r  Letterkenny when you look a t  the workload 
17  and capacity.  as we get i n t o  t h a t .  So the  lawsuit  rea l l y .  a t  
18 the beginning, caused us t o  re- look, but  now t h a t  we have r e  
19 looked and found t h a t  we have excess capacity,  the lawsuit i s  
20 moot t o  us as f a r  as we're concerned. 
21 COMMISSIONERCOX: S o y o u t h i n k t h a t , e v e n w i t h o u t  
22 t h a t  lawsuit ,  t h a t  t h i s  dec is ion would have been the same? 
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1 SECRETARY SHANNON: We would have found tha t  -- I 
2 bel ieve tha t  we would have found tha t  we had excess capacity 
3 and we can do tha t  work someplace e lse.  
4 COMMISSIONER COX: Okay. As f a r  as the  proposed 
5 cuts  f o r  1994, have any o f  those been taken i n t o  account, o r  
6 i s  t h i s  simply l a s t  year 's budget proposal, so t o  speak? 
7 SECRETARY SHANNON: These recomnendations are based 
8 upon the Bush budget. 
9 COMMISSIONER COX: Thank you. 

10 CHAIRMAN COURTER: Comniss ioner H. T. Johnson. 
11 COMMISSIONER JOHNSON: S i r ,  the "Army Times" has 
12 ind icated tha t  y o u ' l l  be r e s t o r i n g  the cu ts  o f  96.000 i n  the 
13 Reserve component. W i l l  t h i s  change your recomnendations on 
14 base closure? 
15 SECRETARY SHANNON: The answer i s  no, but  I don't  
16 want you t o  bel ieve. M r .  Comnissioner, t h a t  I answer tha t  
17 based on what the "Army Times" says. I th ink  i t  would be 
18 inappropriate f o r  me t o  comnent based on the "Army Times." I 
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19 think we need to wait until the President and the Secretary 
20 of Defense announce what the '94 budget will be. 
21 But whatever it is, the Army has taken into 
22 consideration what it needs to get the job done, and it woul 
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1 have no impact on our recomnendations. 
2 COMMISSIONER JOHNSON: And in your recomnendat ions 
3 on the active/reserve mix. you didn't make as many 
4 recomnendations as perhaps you did last year, all cycle. Do 
5 you expect to make more changes in the active and reserve 
6 component mix in the Army? 
7 SECRETARY SHANNON: Mr. Johnson. let me ;ay that as 
8 we look at the force, our recomnendations are based on the 
9 base force. And if we look at the base force, you wi 1 1  see 
10 that, as we made our recomnendations, that our reserve 
11 components are trained on the active installations as well a 
12 on what someone would call reserve installations. 
13 In fact, I've told the Army that I want the Army 
14 reserve component to look at running installations, such as 
15 the Pennsylvania National Guard is running Indiantown Gap fo 
16 years. I want the Army to look at whether or not we should 
17 have reserve components running installations 1 ike Fort 
18 McChord. Fort Chaffee. and things of this nature, so that 
19 they also have the experience in maintaining these platforms 
20 which we can launch and people we can mobilize. 
21 As you can see, in past experiences of closing 

18 States. You must realize, Mr. Comnissioner, that the vast 
19 majority of the United States Army was based overseas, until 
20 recently, until we started the drawdown after Desert Storm. 
21 COMMISSIONER McPHERSON: Thanks. 
22 CHAIRMAN COURTER: Comnissioner Bob Stuart. 
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1 COMMISSIONER STUART: Mr. Secretary. some of us 
2 were worrying about chemical warfare. Fort McClellan, as you 
3 predicted. would come up. 
4 SECRETARY SHANNON: No doubt in my mind. Mr. 
5 Comnissioner. 
6 COMMISSIONERSTUART: It'salittlehardto 
7 understand the closing of Fort McClellan, realigning the 
8 chemical school to another installation, and yet keeping the 
9 training facilities for some of the specialized training at 
10 McClellan. 
11 W i l l y o u s p e l l t h a t o u t a l i t t l e b i t m o r e ?  Because 
12 I think all of us are concerned that really, one of the 
13 potential threats in the future may be chemical, biological 
14 warfare, and you have environmental considerat ions that 
15 really make it difficult to add these training capabilities 
16 elsewhere, and it would seem logical that the chemical school 
17 would be at the olace of training. 
18 Will you comnent on that? 
19 SECRETARY SHANNON: Mr. Comnissioner, let me first 
20 say that we didn't finish the live agent facility at Fort 

1 reserve enclaves in those installations so-that we can 
2 maintain training. And I'm sure we'll get to Fort McClellan 
3 in a little while. 
4 But you will see that we have maintained at Fort 
5 McClellan the ability of reserve components to train. And 
6 that's been the philosophy. The Army had a master plan in 
7 1988. It has followed its plan. and it's executing its plan. 

22 installations, we have made sure that we have maintained 
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8 And I guess I can speak to that, since I was the individual 
9 that had to develop a plan as the Assistant Secretary in 
10 1988. 
11 COMMISSIONER JOHNSON: On depots. you expected a 
12 question. Does the Army have excess capacity in depots after 
13 your recarmended closures? 
14 SECRETARY SHANNON: The Army has less excess 
15 capacity than it would have had if we had not made our 
16 recomnendations, Mr. Johnson, and it is a very difficult 
17 decision for the Army. The Army has recomnended closure of 
18 probably one of the finest, most modern depots in the world 
19 today, but we did not have the workload to use that depot, so 
20 we had to recommend that the depot be closed. 
21 COMMISSIONER JOHNSON: Thank you. sir. 

21 ~ c ~ l e l l a n  until about '87 or '88. S; prior to that, you 
22 know, we did not have a live agent facility. 
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1 It was a tough decision. But the Army looked at 
2 its training bases across the United States. Fort McClellan 
3 trains the least number of trainees of all the training : 
4 facilities, and we train military police there and chemical I: 

5 specialists in their advanced training, not their basic . .  

6 training. Basic training is done at three installations in.: 
7 the United States. - 
8 4.600 chemical specialists go through Fort - - 
9 McClellan each year. Of the time that they spend in their 
10 advanced training. they only spend four to eight hours in the 
11 lab training facility. Their other training is done in 
12 classroom work or in the field. Those same facilities exist 
13 in excess capacity at other installations, at Fort Leonard 
14 Wood, where we're going to move those. 
15 To run Fort McClellan, it costs $52 million a year. 
16 To keep the live agent facility open so that we can bring 
17 troops there to go through that facility four to eight hours 
18 will cost $8 million to keep it open and $4 million for TDY 
19 to bring them back and forth, necessary to do that. 
20 Only 4.600 trainees go through that facility a 
21 year. The Army just could not afford to spend $52 million a 

22 CHAIRMAN COURTER: ~omnissioner McPherson. 122 year to keep alive agent facility open.  hat is the only 
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1 COMMISSIONER McPHERSON: Sir, just a point of 
2 information. Your chart shows that between. I believe that's 
3 '88 and '93, in the United States, there's been a 30 percent 
4 decrease in what, facilities? What does the chart refer to, 
5 the Army BRAC, the whole story? 
6 SECRETARY SHANNON: It refers to major facilities. 
7 not stand-alone housing areas, things of that nature. This 
8 is the base that we started with with those facilities in the 
9 Army, whether they be a division base, a maneuver base, a 
10 training base, or an industrial type activity, and that says 
11 that we started there at 150 of those and we have reduced 30 
12 percent of those inside the United States. since BRAC '88. 
13 COMMISSIONER McPHERSON: What has happened to the 
14 active-duty strength of the Army? 
15 SECRETARY SHANNON: Seventeen percent. 
16 COMMISSIONER McPHERSON: Seventeen? 
17 SECRETARY SHANNON: Based in the continental United 

Page 179 of 188 Pages 
1 anchor that's keeping it open. 
2 So what we decided to do was to keep that faci 1 ity 
3 open for $8-10 million a year and use it when necessary. and 
4 when it's not necessary, we'll not be using it. That was the 
5 rationale, and that's why we did what we did. 
6 COMMISSIONER STUART: That's a very clear and 
7 cogent answer. I just have to ask perhaps a naive question. 
8 Is there training on chemical/biological warfare in the other 
9 services and is there another faci 1 ity where they are also 
10 trained? 
11 SECRETARY SHANNON: The Army's live agent facility 
12 is the only live agent facility that I know of. We do train 
13 other service trainees. And I'll try -- let me see -- how 
14 many from the Air Force? 600 from the other services. 4.600 
15 -- 600 of those from the other services. 4.000 come from the 
16 Army with 2,500 of those being active and about 1.000 or so 
17 being reserve component soldiers. 

- -- - - - - 
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18 COMMISSIONER STUART: So from the p o i n t  o f  view o f  
19 the o v e r a l l  m i l i t a r y  team, i t ' s  considered t h a t  t h i s  w i l l  be 
20 adequate i n  t r a i n i n g  people where -- 
21 SECRETARY SHANNON: The Army th inks it i s  and we 
22 have coordinated w i t h  the other services and no one has sa id  

I 
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18 Secondly, i t i s  probably the most expensive p a r t  of 
19 cleaning up an i n s t a l l a t i o n .  And c l e a r l y ,  Ms. Byron, you 
20 w i  11 know tha t  the revenues t h a t  a re  supposed t o  have been 
21 coming i n  from these i n s t a l l a t i o n s  have not been coming i n  
22 so, therefore, you must work very hard a t  re-usage, the r e  
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1 t h a t  they could not  adapt t o  t h a t  method o f  t r a i n i n g  which we 
2 have recomnended. 
3 COMMISSIONER STUART: Thank you. s i r .  
4 SECRETARY SHANNON: Thank you. M r .  Comnissioner. 
5 CHAIRMAN COURTER: Comnissioner Arthur L e v i t t .  
6 (No response. ) 
7 CHAIRMAN COURTER: Comnissioner Beverly Byron. 
8 COMMISSIONER BYRON: Thank you, M r .  Chairman. M r .  
9 Secretary, l e t  me touch a l i t t l e  b i t  on the environmental 

10 cleanup and the cost involved i n  t h a t .  
11 This year, the Army's l i s t  i s  small and so, 
12 therefore,  you obviously have some experience from the l i s t  
13 two years ago tha t  the Army had a large number o f  bases on. 
14 One o f  the c r i t e r i a  t h a t  we're supposed t o  look a t  but not 
15 r e a l l y  look a t  i s  environmental cleanup because, i r regard less 
16 o f  whether a base i s  closed, the m i l i t a r y  o r  DOD i s  going t o  
17 be responsible f o r  cleaning up !:hat base so t h a t  should be a 
18 f a c t o r  o r  shouldn't  be a f a c t o r .  
19 One o f  the questions t h a t  was brought up t h i s  
20 morning w i t h  the Secretary was t:he slowness o f  tu rn ing  the 
21 bases t h a t  we have closed over t:o e i t h e r  other government 
22 agencies o r ,  i n  the  case a government agency i s  not 
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1 in terested i n  u t i l i z a t i o n  o f  tha t  base, t o  the c i v i l i a n  
2 sector,  and how we can move that: ahead f a s t e r .  
3 The problem t h a t  I see i n  the  do l la r -d r i ven  
4 environment tha t  we're i n .  I don' t  see those d o l l a r s  coming 
5 f o r  an environmental cleanup. How are we going t o  be moving 
6 ahead t o  make the  cost savings t.hat are necessary as we are 
7 looking a t  downsizing, unless we are going t o  have, hand-in 
8 glove, a congressional appropr ia~t ion f o r  the cleanup process? 
9 Could you g ive  us a l i t t l e  b i t  o f  your experience 

10 from the l a s t  go-around on t h a t ?  
11 SECRETARY SHANNON: Clear ly ,  Ms. Byron, the 
12 environmental issue i s  one t h a t  slows the process. But i t i s  
13 not  the slower o f  the  process. It contr ibutes t o  i t .  I t ' s  a 
14 very expensive one. 
15 Let  me take you back t o  the Army's experience w i t h  
16 Rocky Mountain Arsenal. which we began back i n  1984 when I 
17 was f i r s t  appointed as the  Assistant Secretary. You must 
18 learn, as you go through these processes, t o  f i r s t  convince 
19 the comnunity tha t  you, the Army, are an expert o r  they have 
2 0 e n o u g h c o n f i d e n c e t h a t t h a t w h i c h y o u t e l l t h e m a b o u t t h e  
21 environmental impact, they bel ieve. That's the  f i r s t  t h i n g  
22 you have t o  do. i s  b u i l d  up t r u s t .  
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1 What you have t o  do i s  c l e a r l y  i d e n t i f y  -- and the 
2 Army has a process t o  do tha t ;  we're probably the best a t  
3 i s  -- you must i d e n t i f y  those areas which cannot be cleaned 
4 up i n  a reasonable t ime and those t h a t  can be. And you must 
5 i d e n t i f y  the usage o f  those areas. Does it have unl imi ted 
6 usage? Does it have pub l i c  usage? And t h a t ' s  what we had t o  
7 do a t  Rocky Mountain. We've learned a great deal from t h a t .  
8 What we have learned from c los ing  our 
9 i n s t a l l a t i o n s ,  i f  you would look a t  one l i k e  For t  Devins, you 

10 have t o  i s o l a t e  those areas, and you have t o  run your t e s t  
11 we l l s  t o  make sure you haven't damaged the water tab les,  and 
12 then you have t o  convince people tha t  t h i s  property i s  safe 
13 f o r  use f o r  c e r t a i n  th ings.  
14 So, therefore,  i t  behooves a service t o  have the 
15 a b i l i t y  t o  demonstrate i t s  c a p a b i l i t y  t o  convince the pub l i c  
16 t h a t  tha t  which they are t e l l i n g  them about the  environment 
17 i s  f i r s t  t rue.  
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1 use o f  i n s t a l l a t i o n s ,  which i s  good f o r  the comnunity. 
2 I th ink  tha t  you w i l l  f i n d ,  and t h i s  Comnission 
3 w i l l  f i n d ,  tha t  i t w i l l  have t o  look very hard a t  how it i s  
4 going t o  f inance environmental cleanup i f  you want t o  move i t  
5 more r a p i d l y  than you are moving i t .  I don' t  th ink  the 
6 technology i s  there, yet ,  but  I do t h i n k  t h a t  there i s  much 
7 R&O going on tha t  w i l l  improve the technology. 
8 The Army, f o r  instance, we don ' t  be l ieve  we can 
9 ever clean up Jefferson Proving Grounds t o  the po in t  where 

10 i t ' s  un l im i ted  usage, but  we t h i n k  t h a t  we can i d e n t i f y  the 
11 worst p a r t  o f  Jefferson Proving Grounds so t h a t  there are 
12 other  par ts  tha t  can be used, and I t h i n k  tha t  has t o  be the 
13 approach tha t  you take, i s  the R&D, so you can i d e n t i f y  and 
14 i s o l a t e  those areas. 
15 COMMISSIONER BYRON: This Comnission does not  have 
16 t h a t  r e s p o n s i b i l i t y .  But as we look a t  the  bases tha t  are 
17 before us, we have t o  take i n t o  some k i n d  o f  considerat ion 
18 the cleanup cost i f  we are looking a t  the  t o t a l  savings i n  
19 the long term. 
20 I t h i n k  probably the eas iest  o f  a l l  bases was the 
21 Pres id io ,  because the language was there  t h a t  it reverted t o  
22 the  Department o f  I n t e r i o r ,  t o  the Park Service, Heaven 
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1 f o r b i d .  Not tha t  they were e c s t a t i c  t o  get it, because they 
2 don ' t  have the funds t o  manage it. But t h a t  was a c learcut  
3 issue. Pres id io  closed, and there was no question on where 
4 it was going t o  go. I t ' s  gone t o  the  Park Service. 
5 But i n  many o f  these other  bases, where you have a 
6 comnunity t h a t  has a usage f o r  p a r t  o f  the base -- an a i r  
7 f i e l d ,  a heal th  care, housing. whatever, a hosp i ta l  -- you 
8 have t o  look a t  the t o t a l  package. from our perspect ive here 
9 on t h i s  Comnission. And I t h i n k  the f a c t o r  i s  the cleanup 

10 costs and whether those d o l l a r s  are going t o  be there t o  
11 clean up, once we have come out w i t h  our repor t  and put  the 
12 base on the l i s t .  
13 SECRETARY SHANNON: And I don' t  t h i n k  t h a t  anyone 
14 can t e l l  you what t h a t  cost i s  going t o  be r i g h t  now, Ms. 
15 Byron. 
16 CHAIRMAN COURTER: M r .  Shannon. M r .  Secretary. I 
17 have two quick questions. 
18 SECRETARY SHANNON: Yes, M r .  C h a i m n .  
19 CHAIRMAN COURTER: And then w e ' l l  wrap it up, 
2 0 u n l e s s o t h e r C m i s s i o n e r s w o u l d l i k e t o h a v e a d d i t i o n a l  
21 questions. 
22 O n e h a s t o d o w i t h t h e N a t i o n a l C a p i t a l A r e a .  I t  
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1 i s  my understanding there are a l o t  o f  leases by the Army i n  
2 the National Capi ta l  Region. some by the  Army Mater ie l  
3 Comnand, some by the Tota l  Army Personnel Comnand. and 
4 others. 
5 The naive question, but ye t  a s incere question, is .  
6 as we're t r y i n g  t o  consol idate. c rea te  e f f i c i e n c i e s ,  a l so  are 
7 t r y i n g  t o  minimize the hardship on comnunities whose bases 
8 a re  now under-ut i l ized and there fo re  candidates f o r  closure, 
9 why can ' t  we look t o  d ra in ing  o f f  and c los ing  these leased 

10 f a c i l i t i e s  tha t  the Army has i n  the  NCR area and place them 
11 a t  otherwise f a c i l i t i e s  t h a t  are underut i l ized? 
12 SECRETARY SHANNON: I t h i n k ,  M r .  C h a i m n ,  we have 
13 t o  do t h a t .  But the f i r s t  BRAC Comnission t o l d  the Army. 
14 look -- the Army recomnended we look a t  engineer proving 
15 grounds. going down Route 95 South. which would have taken 
16 out  o f  the National Cap i ta l  Region many, many leases where 
17 the p r i v a t e  sector was t o  b u i l d  f o r  the  Army on Army land 
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18 o f f i c e  space but,  due t o  some complications w i t h i n  the 
19 bureaucracy over the past two years. the Army has not been 
20 able t o  move forward w i t h  tha t .  
21 But i n  t h i s  repor t ,  we a lso intend t o  move forward 
22 w i t h  tha t .  which would move the Army Mater ie l  Comnand i n t o  

Page 186 o f  188 Page: 
1 f r e e  space which would be b u i l t  by the p r i v a t e  sector, 
2 maintained by the p r i v a t e  sector.  The Tota l  Army Personnel 
3 would come out,  other leases would come out. 
4 So the A n y  agrees w i t h  you tha t  we need t o  get out 
5 o f  leased space, and we would have been we1 1 on our way i f  we 
6 had not gotten caught up i n  the bureaucracy o f  not being able 
7 t o  proceed w i t h  tha t .  The Army i s  now moving out f u l l  force 
8 t o  proceed w i t h  the development o f  the engineer proving 
9 grounds. 

10 CHAIRMAN COURTER: So i t ' s  an area o f  opportunity 
11 t h a t  you are now proceeding wi th? 
12 SECRETARY SHANNON: Yes. 
13 CHAIRMAN COURTER: Do you have i n  your serv ice a 
14 coherent l i s t  o f  the type o f  leases tha t  you have i n  the NCR 
15 area? 
16 SECRETARY SHANNON: We do. We can fu rn ish  tha t  t o  
17 you. 
18 CHAIRMAN COURTER: Can you fu rn ish  t h a t  t o  us, 
19 please? 
20 SECRETARY SHANNON: Sure we can. 
21 CHAIRMAN COURTER: And also, i f  you have -- 
22 although t h i s  i s  k i n d  o f  a l i t t l e  b i t  outside the BRAC 
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1 process -- but i f  you, i n  conjunct ion w i t h  t h a t ,  would have 
2 recomnendations as t o  where those funct ions could f i t  
3 reasonably, we'd appreciate your views on t h a t  as we1 1. 
4 F i n a l l y . a q u e s t i o n h a v i n g t o d o w i t h t h e R e s e r v e .  
5 I remember two years ago t h i s  Comnission was t o l d  by the Army 
6 -- and I forgot ,  f rank ly ,  M r .  Secretary, who it was -- tha t  
7 the  Army excluded about 1.100 Army Reserve i n s t a l l a t i o n s  from 
8 considerat ion because they were so small. because they 
9 c l e a r l y  d i d  not  reach the thresholds. 

10 But the Army said. "We w i l l  a t tend t o  tha t .  We 
11 recognize the e f f i c i e n c i e s  t h a t  w i l l  occur through 
12 consol idat ion o f  many o f  these very small enclaves o f  reserve 
13 uni ts . "  And my question t o  you i s ,  i n  fac t .  has there been 
14 progress i n  the l a s t  two years since the l a s t  Comnission met? 
15 SECRETARY SHANNON: M r .  Chairman. I th ink  we have. 
16 At those i n s t a l l a t i o n s  where we have closed o r  real igned, we 
17 have taken steps t o  b r i n g  those Reserve a c t i v i t i e s  i n t o  those 
18 enclaves and t o  consol idate and make larger  Reserve centers. 
19 We s t i l l  have some work t o  do. We continue t o  do tha t  below 
20 the threshold. We continue t o  close Reserve centers. But I 
21 t h i n k  we've made some progress. 
22 CHAIRMAN COURTER: Could we have a 1 i s t  of the 
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1 progress t h a t  you've made? 
2 SECRETARY SHANNON: Cer ta in ly .  Cer ta in ly .  
3 CHAIRMAN COURTER: Thank you. And f i n a l l y ,  i f  
4 there 's  add i t i ona l  f o l  lowup quest ions a f t e r  today, would you 
5 be k i n d  enough t o  answer them f o r  the record? 
6 SECRETARY SHANNON: Cer ta in ly ,  M r .  Chairman. 
7 CHAIRMAN COURTER: Any f u r t h e r  questions from the 
8 Carmission? 
9 (No response. ) 

10 CHAIRMAN COURTER: Thank you. 
11 SECRETARY SHANNON: Thank you very much. 
12 CHAIRMAN COURTER: Thank you very much, M r .  
13 Shannon. 
14 The Comnission w i l l  take a quick, f ive-minute 
15 break, a f t e r  which w e ' l l  come back and have a very shor t  
16 business meeting. Thank you very much. 
17 (Whereupon, a t  3:54 p.m.. the meeting was 

18 adjourned. ) 

I 
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4 interesting testimony yesterday from Secretary of Defense Les 
5 Aspin. GEN Colin Powell. Chairman of the Joint Chiefs of 
6 Staff, and the three Acting Service Secretaries. I thought 
7 it was very constructive. 
8 What I asked each one of those witnesses yesterday, 
9 and they all complied, was that if Comnissioners had 
10 additional questions that they wanted to submit after today 
11 for the record. we asked whether each one of them would 
12 respond in writing to those questions. They all answered in 
13 the affirmative, so we assume that the other witnesses today 
14 will answer in the affirmative, as well. 
15 The second day of hearings for the Base Closing 
16 Comnission is very, very important. We are going to get intc 
17 more detail. We are going to be speaking with people who 
18 were very primarily involved in the creation of the 
19 Secretary's list or candidates for closure. 
20 Before the Comnission solicits the views of the 
21 comnunities affected by potential closures and realignments, 

-- 
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22 I believe it is important that we learn as much about the 
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1 process and about the methodology and about the conclusions 
2 and the logic and the reasoning that led up to those 
3 conclusions, with respect to the Department of Defense 
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4 recomnendations. 
5 These are monumental moments for many comnunities. 
6 I've said it before and I will say it again, that that which 
7 we do is not pleasant. None of our decisions wi 1 1  be easy. 
8 but they wi 1 1  be fair. after a long and open process. 
9 It is our goal that every comnunity, after the 
10 process is over, recognizes the fairness of what we try to 
11 do, recognizes that it was as open as you can possibly make 
12 things open in Washington, and also that they were given a 
13 seat at the table so they can present their best views to th 
14 Comnission and so we can render our own independent judgment 
15 on the services' recomnendat ions. 
16 I've also said before and I'll say it again and 
17 probably many times, because it's important: We cannot 
18 guarantee that any particular base will not be closed; that 
19 is, those on the Secretary's list or those that are not on 
20 the Secretary's list, because the torch has now been passed 
21 to this Comnission as a nonpartisan or bipartisan objective 
22 group of people, who are charged with the responsibi 1 ity of 
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1 following the statutory mandates and applying the selection 
2 criteria but doing it in an open format, so the whole world, 
3 and particularly those comnunities that are affected. 
4 recognize the fairness and objectivity of our conclusion. 
5 We can't guarantee that they will agree with our 
6 conclusions, but hopefully. we can guarantee that they wi 1 1  
7 understand the fairness and equity and openness of the 
8 process that led to those conclusions. 
9 N e x t m o n t h , w e w i l l s t a r t o u r b a s e v i s i t s , a s a  
10 matter of fact. perhaps even before next month. We will 
11 assure every single comnunity that is or may experience a 
12 potential closure of a significant military base or a 
13 significant downward realignment in a military installation 
14 that at least one Comnissioner will actively spend time on 
15 that base listening to the Comnanding Officers and listening 
16 to comnunity concerns. We will bring that knowledge back to 
17 Washington. D.C. 
18 We also feel, in that really very few of us live or 
19 work in this area, we will be very sure that we bring our 
20 hearings to different parts of the country. We are, at the 
21 present time, designating nine or 10 regional hearings, such 
22 that comnunities and labor leaders and union leaders and 

4 This will mean that it's good for national 
5 security. We're not here to gut our capabilities. We're 
6 here to enhance them. The money that is saved on redundant 
7 bases and overhead wi 1 1  be used for modernization, training, 

1 8 exercises, quality of life, spare parts, such that our 
i 9 fighting forces, our men and women in the future, will be 
10 even better prepared than they are today. 
11 So, now, without further statements by me, I'd like 
12 to ask any of the illustrious panel of Comnissioners -- I 
13 introduced them all yesterday -- if they have any quick 
14 opening comnents before we proceed with today's testimony. 
15 (No response. ) 
16 CHAIRMAN COURTER: The first witness is The 
17 Honorable David Berteau, Acting Assistant Secretary of 
18 Defense, Production and Logistics. Welcome, and you may 
19 proceed. 
2 0 O~eninq Statement of the Honorable David Berteau 
21 MR. BERTEAU: Thank you. Mr. Chairman. I've been 
22 in this seat many times and usually, it's the hot seat. 
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1 testifying before the committees here. In this case, though. 
2 I think it's a rather unique opportunity because rather than 
3 an adversarial relationship. what we have is a cooperative 
4 relationship that, in fact, as you pointed out, is designed 
5 not only to take account of the concerns of the comnunities 
6 affected but, in the long run, to benefit the nation 
7 tremendously, and I think it's important to keep that in 
8 mind. 
9 The process that I would offer for you today, sir. 
10 the procedure, I think, I have a statement which I would 
11 submit for the record and I will sumnarize it very briefly, 
12 that covers the overall process by which we, in the off ice of 
13 the Secretary of Defense, reviewed the services' 
14 recomnendations, came to our conclusions, and supported the 
15 Secretary's recomnendations that he described to you 
16 yesterday. 
17 I would then be happy to take your questions on all 
18 of those things, and then I believe we would have GEN Vent 
19 come up and join me and go into the specific questions with 
20 respect to the Maintenance Depots. With your permission, 
21 sir. that's the way I'll proceed. 
22 CHAIRMAN COURTER: You may proceed. One note to 
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1 year of taxpayer savings. I was talking to friends and other 
2 people that I didn't know on television last night on a talk 
3 show. 
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1 mayors and governors will not be forced to fly to Washington 
2 for their views to be known. We will go to them, and that's 
3 the way it should be. It's their facilities that may be 
4 closed. 
5 Also, I'd like to end on a more optimistic note and 
6 that is, over a period of time, we have concluded that many 
7 comrmnities who are experiencing and will experience 
8 dislocation and pain today wi 1 1  have open and new 
9 opportunities for tomorrow. 
10 As a matter of fact, over the past 30 years. with 
11 respect to bases we successfully closed, there's more revenue 
12 and more people working at the old closed bases in new 
13 civilian capacities, in private capacities, than were working 
14 when they were actual ly mi 1 itary bases. 
15 Also, this is important for the following reason 
16 and that is, that we're here to make efficiencies. We are 
17 here to save significant taxpayers' revenue. The Pentagon's 
18 list, if accepted by the Comnission or as recomnended by the 
19 Secretary of Defense, alone, in the long term and for every 
20 single year into perpetuity, will save $3.1 billion. 
21 Added to the savings of the 1991 Comnission, we're 
22 talking in terms of about five-and-a-half billion dollars per 
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1 the Comnissioners. Unlike the hearing room yesterday, where 
2 themics could be turned on and off at will, that's not the 
3 case here. so whatever the Comnissioners say will be part of 
4 the record. 
5 MR. BERTEAU: A wise note. Mr. Chairman and 
6 Members of the Comnission, this base closure process from 
7 inside the Pentagon is a lot like running a marathon, and 
8 then when you get to the 26th mile. it's a one-mile relay, so 
9 you have to turn on the sprint. Unlike most relays, in this 
10 one, when you hand off the baton, you keep running along with 
11 the person you handed it off to, to help them get further 
12 down the road. 
13 So, we are here both to hand the baton off to you 
14 that we received from the services three weeks ago, and then 
15 to keep running along with you. to make sure you have all the 
16 information and all the background that supported our 
17 recomnendations and conclusions, as you run on through the 
18 rest of the process. 
19 Our purpose and, in fact, your purpose, as stated 
20 in the law, is, in fact, to provide a fair process that will 
21 result -- and I underline that -- will result in the timely 
22 closure and realignment of military installations. I think 

1 it's important to keep that purpose in mind as we go through 
2 here. I know that you shall. I think it's important for all 
3 of your audience to, as we1 1. 
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4 Our key r o l e s  w i t h i n  the O f f i c e  o f  the Secretary o f  
5 Defense, when we receive the recomnendations from the 
6 secretar ies o f  the m i l i t a r y  departments and from the heads o f  
7 the defense agencies, i s  b a s i c a l l y  t o  look a t  those 
8 recomnendations and answer two fundamental questions. 
9 The f i r s t  question i s :  Are these recomnendations 

10 defensib le? Are they j u s t i f i e d ?  Are they documented? Are 
11 they f a i r ?  Are they supportable? Are they consis tent? How 
12 do they f i t  together? 
13 The second basic, fundamental question we have t o  
14 ask i s :  Are they enough? Are they the r i g h t  ones? Did we 
15 address the  questions t h a t  needed t o  be addressed? Are they 
16 consis tent  w i t h  the force s t ruc tu re  p lan t h a t  was l a i d  down? 
17 Are they consis tent  w i t h  the budget as pro jected by the 
18 Department o f  Defense? Have they fo l lowed the c r i t e r i a ?  
19 As we reviewed the recomnendations t h i s  t ime 
20 around, from the perspect ive o f  both o f  those questions, we 
21 b a s i c a l l y  i d e n t i f i e d  n ine major categories o f  issues. I go 
22 i n t o  these i n  some d e t a i l  i n  mv testimonv. I'll i u s t  b r i e f  l v  

4 set and tha t ,  as you know, was McClel lan A i r  Force Base, and 
5 the Secretary went through t h a t  w i t h  you yesterday. 
6 The second area t h a t  we looked a t  was maintenance 
7 depots and there, we had four  fundamental questions we had t o  
8 ask, i n  p a r t ,  because o f  the concerns already ra ised by the 
9 Chairman's repor t ,  which w e ' l l  go i n t o  l a t e r  when we discuss 

10 maintenance depots i n  spec i f i cs ,  and, i n  par t ,  because o f  the 
11 o v e r a l l  th rus t  t h a t  the  Department had already had. 
12 Those questions, fundamentally, were: Given tha t  
13 the  services had recommended c los ing  n ine maintenance depots. 
14 was there s u f f i c i e n t  excess capaci ty  t h a t  i t warranted 
15 c los ing  tha t  many, n ine out o f  30? Our answer t o  tha t  
16 quest ion was "yes." 
17 Our second quest ion was: Given t h a t  excess 
18 capacity,  i s  n ine enough? Our answer t o  tha t  question was: 
19 No. I n  f a c t ,  there i s  more excess capaci ty  than we get by 
20 c los ing  the n ine recomnended closures t h a t  the services put 
21 on the tab le .  
22 Our t h i r d  auestion was: Given the  const ra in ts  o f  
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1 sumnarize each o f  them f o r  you. Some o f  them you w i l l  
2 recognize because they came up i n  the testimony and i n  the 
3 questions yesterday. 
4 F i r s t  i s  the issue o f  cumulative economic impact 
5 where, as we did, ac tua l l y ,  i n  1'991, we racked a l l  the 
6 c losure populat ions and then looked back i n  the previous 
7 rounds and added them a l l  together, and looked a t  the 
8 economic impact on the comnunity, on the area, as a r e s u l t  of 
9 not  on ly  the closures proposed i n  the '93 round but  also the 

10 cumulative impact o f  three rounds together. 
11 I n  FY '93, o f  course, i n  the  '93 closures, you have 
12 more cumulative impact than you d i d  i n  '91, because you've 
13 got  more accumulation. You've got another round behind you 
14 already t h a t  adds i n t o  tha t .  
15 We set a standard there. That standard b a s i c a l l y  
16 had t o  conform t o  three ideas. (One i s  tha t  you had t o  have 2 

17 standard t h a t  was q u a n t i f i a b l e  bu t  d i d n ' t  lead t o  automatic 
18 judgments because, i n  f a c t ,  judgment i s  s t i  11 an important 
19 f a c t o r  here, p a r t i c u l a r l y  w i t h  r~zspect t o  m i l i t a r y  value. 
20 Second, i t had t o  be a standard tha t  would a l low 
21 you t o  c lose bases. You can ' t  s~z t  a threshold o r  a standard 
22 such t h a t  you end up keeping everything open, because tha t  
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1 doesn't conform w i t h  the fundamental purpose o f  t h i s  whole 
2 exercise, which i s  t o  close bases f a i r l y  and ob jec t i ve ly .  
3 And, then, t h i r d ,  you had t o  take account o f  the 
4 d i f ference,  i f  you w i l l ,  i n  terms o f  the complexity o f  the 
5 impact and the complexity o f  the recovery. A large impact 
6 h u r t s  on any area, regardless o f  whether t h a t  area i s  a r u r a l  
7 county, a nonmetropolitan county, whether i t ' s  a small c i t y  
8 o r  whether i t ' s  a large metropol i tan area. 
9 The complexity o f  recovery, i n  f a c t ,  though, has a 

10 d i f fe rence ,  has a d i f f e r e n t  f l a v o r ,  and a large impact i n  a 
11 small area, wh i le  i t has enormous impact on some people, i n  
12 some cases, i t can be 30 o r  40 o r  50 percent o f  the job base 
13 i n  t h a t  county, the  recovery, i n  our experience, our 
14 h i s t o r i c a l  experience, not on ly  w i t h  base closures but w i t h  
15 economic d is loca t ions  i n  general, i s  t h a t  those recoveries 
16 are less complex. 
17 There i s  a d i f f i c u l t y  there and t h a t  d i f f i c u l t y  
18 should no t  be under-emphasized, but they are less complex 
19 because, i n  f a c t ,  one o r  two major employers can e f f e c t  t h a t  
20 recovery. 
21 A large impact i n  a large area, on the other hand, 
22 presents a much more complex regeneration problem and, 
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1 therefore,  there i s  a d i s t i n c t i o r )  t h a t ' s  important t o  
2 recognize there. When we d i d  t h a t  cumulative impact, there 
3 was one base which, i n  f a c t ,  exceeded the thresholds tha t  we 
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1 the t ime involved. would it be poss ib le  t o  develop and 
2 j u s t i f y  and support add i t i ona l  recomnendations above and 
3 beyond the n ine maintenance depots t h a t  were proposed? Our 
4 answer t o  tha t  quest ion was: No, the const ra in ts  o f  t ime and 
5 the process would preclude us from doing tha t .  
6 And, so, our f i n a l  quest ion was: I f  you are 
7 c los ing  n ine depots, are these the r i g h t  ones or ,  i n  f a c t ,  
8 should you subs t i tu te  something e lse instead? Our answer t o  
9 t h a t  question was: Yes, these were t h e  -- i f  t h a t  was the 

10 number and the amount o f  excess capaci ty  t h a t  you were going 
11 t o  address, you would close t h a t .  
12 O f  course, the subsequent dec is ion w i t h  respect t o  
13 McClellan was r e a l l y  independent o f  t h e  f a c t  tha t  it was a 
14 maintenance depot. That d i d n ' t  have anything t o  do w i t h  the 
15 economic impact and so t h a t  had an e f f e c t  on tha t  u l t ima te  
16 outcome. We s t i l l  have e igh t  recomnended depot closures. 
17 There i s  c l e a r l y  enough excess capaci ty  t o  warrant those. 
18 Our t h i r d  issue, very b r i e f l y ,  was t o  look a t  Army 
19 base s t ruc tu re  as i t  complied w i t h  force s t ructure.  You may 
20 r e c a l l ,  M r .  Chairman, t h a t  i n  the Army's proposals two years 
21 ago, there was a s tated desi re on the  p a r t  o f  the Army t o  
22 hold o f f  on b r ing ing  the d i v i s i o n  base s t ruc tu re  down t o  the 
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1 leve l  envisioned by the base force. which was 12 ac t i ve  duty 
2 d iv i s ions .  and a des i re t o  look a t  t h a t  l a t e r .  Everyone 
3 agreed t o  tha t .  There were no a d d i t i o n a l  d i v i s i o n  posts 
4 closed l a s t  t ime by the Army. 
5 The s i tua t ion ,  as it faces us now w i t h  respect t o  

: 6 the uncer ta in ty  o f  what we' 11 be b r i n g i n g  back from Europe 
7 and the Far East and when, l e d  the  Amy t o  conclude, 
8 j u s t i f i a b l y ,  tha t ,  i n  f a c t .  they should r e t a i n  the 
9 f l e x i b i l i t y  t o  post those troops here i n  the U.S., depending 

10 on the  outcome o f  those ongoing evolut ions i n  terms o f  our 
11 overseas basing s t ructure.  
12 Fourth, we looked very se r ious ly  a t  the question o f  
13 undoing o r  tak ing  act ions t h a t  would appear t o  undo a 
14 previous c losure recommendation. Some o f  these were noted 
15 yesterday afternoon as you went through w i t h  the m i l i t a r y  
16 departments t h e i r  proposed closures o r  t h e i r  proposed 
17 act ions, and there are a number o f  th ings t h a t  were proposed 
18 t h a t  would undo o r  a l t e r  a previous decision, e i t h e r  by t h i s  
19 Comnission o r  by the 1988 Base Closure Comnission. 
20 We establ ished three standards t h a t ,  i n  f a c t ,  any 
21 such proposal had t o  meet, and the recomnendations t h a t  you 
22 have met those standards, they are i n  my statement i n  de ta i  1. 
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1 We can go i n t o  t h a t  l a t e r ,  i f  you wish. 
2 F i f t h ,  we looked a t  the quest ion o f  r e v i s i t i n g  a 
3 previous re jec t ion .  As you noted yesterday, M r .  Chairman, 

-- - - 
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1 an as-needed basis for the types of training and the number 
2 of people we run through there was, in fact, deemed 
3 acceptable. 
4 The eighth area had to do with language training, 
5 and the Secretary reflected that yesterday, the concern 
6 raised by the intelligence comnunity about the adequacy of 
7 the proposal to relocate the Language Training Institute. an' 
8 to contract it out, and because of those concerns, that 
9 proposal was. in fact, removed from the Secretary's 
10 recmendat ions. 
11 Finally, the consolidation of the Defense Finance 
12 and Accounting System, which we also went into yesterday, so 
13 I won't elaborate on that further. 
14 We also looked. Mr. Chairman, at the question of 
15 implementation, which is something that our office has 
16 responsibility for across the board. As you well know, any 
17 time you're looking at base closures, the big hurdle is, in 
18 fact, implementing the closures after the decision is made. 
19 The decision is very hard, but the real work comes, in fact, 
20 in implementing those decisions. 
21 We have a number of initiatives that we have 
22 proposed and are prepared to move on with. I think there ha! 

4 the Army's proposal to close Fort McClellan, the Navy's 
5 proposal to close the Orlando Naval Training Center, and 
6 three other recomnendations, were actually reviewed by this 
7 Comnission last time and were not approved and were not 
8 included in your final package. 
9 Before we would agree to submit a revisit of a 
10 previous rejection. we basically made sure that. in fact, the 
11 service recomnendation this time took full account and 
12 explained their response to the concerns raised by this 
13 Comnission in its rejection of those proposals last time, and 
14 they fully addressed those and. in addition. that any changed 
15 circumstances that warranted the revisit. as well, were 
16 clearly described. The recomnendations we've made to you 
17 meet both of those tests. 
18 Sixth, we looked at the question of recomnendations 
19 to you that are below the threshold. As you know, there is a 
20 statutory threshold that you all need to review. It 
21 basically is set at the number of civilian employees or the 
22 percent of civilian employees that are affected by 
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1 rea 1 ignment . 
2 There are a number of recomnendations included in 
3 the proposal from the Secretary that are below threshold. 
4 They are in there for specific reasons. Either they are part 
5 of a package deal, where some of the actions are above the 
6 threshold, others are below. and it doesn't make sense to do 
7 it piecemeal. It makes sense to do it as a package deal, and 
8 so it's in there in that sense. 
9 They are there because when you accumulate them 
10 together, as you'll hear from the Defense Information Systems 
11 Agency later this morning, there's a significant impact 
12 across the board of a single set of actions, broadly cast. 
13 They are there because of, in fact, a couple of other 
14 reasons, and I won't go into any more detail. That's in my 
15 statement. 
16 The second area we looked at was chemical defense 
17 training. There was an issue raised within OSD with respect 
18 to the Army's live agent test facility and the retention 
19 there. That issue was reviewed in some detai 1, and the 
20 Army's proposal to retain the live agent facility 
21 accmodated those concerns. As Mr. Shannon described to 
YOU 
22 yesterday, the Army's proposal to continue operating that on 
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1 been a lot of progress already. In fact, if you look at the 
2 record, you will see there are more actual closures and re 

3 uses already underway from the 1991 Comnission 
4 recomnendations than from the 1988 recomnendations, because. 
5 in fact, of that increased focus. 
6 I think we can continue making progress in that 
7 regard. There are a number of initiatives. The President 
8 announced some last week that would support this kind of 
9 thing, and I will be happy to go into those in detail. if you 
10 wish. 
11 Finally, we concluded, as a result of all this. 
12 that, in fact, the recomnendations made by the military 
13 departments and forwarded to you by the Secretary of Defense, 
14 are consistent with the force structure plan. They are 
15 consistent with the eight criteria. 
16 They are based on a solid analytical framework and 
17 that the data and the information, in that the process that 
18 led to that analytical framework are very sound and 
19 justifiable, and are very consistent with all of our overall 
20 base closure policies and recmendations. 
21 With that. Mr. Chairman, I'll stop and take your 
22 questions and then we can move on. 
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1 CHAIRMAN COURTER: Did you want to have GEN Joseph 
2 Went join you at this time and give his statement so you both 
3 can talk at the same time, or how did you want to proceed? 
4 MR. BERTEAU: If you want to go on to maintenance 
5 depots now, that would be fine. What might be more useful is 
6 if we went ahead and dealt with all the other questions 
7 first, and then go to maintenance depots and have him join us 
8 at that point. 
9 CHAIRMAN COURTER: All right. Well, let's isolate 
10 maintenance depots and we'll have questions of David Berteau. 
11 I have a couple of them very quickly, and other members of 
12 this Comnission will, as well. 
13 You touched on McClellan. We'll be talking about 
14 it probably every day. We are talking about the Army 
15 McClellan, not the Air Force, but we will be talking about 
16 both of them every day. 
17 From the standpoint of economic impact, I can 
18 imagine. when we go there, when we'll allow that c m u n i t y  to 
19 testify, what they are going to say is the third worst 
20 scenario is for a base to be closed. It's not necessarily 
21 the worst scenario, and the reason it's not the worst 
22 scenario is there is a potential of re-use of the area. 
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1 The second worst scenario is if you close the base 
2 and then mothball large facilities, because then you're 
3 taking our revenue and not allowing us to eventually 
4 restructure and use those facilities for civilian use. 
5 It seems to me the McClellan people are going to 
6 come to us and say: We've got the worst scenario. You're 
7 closing our base. basically. Our revenue is gone and you're 
8 leaving us with something that the comnunity doesn't want and 
9 is just putting up with because of the revenue, and what 
10 you're leaving are chemical weapons. 
11 Did you look at that as a more egregious level of 
12 economic impact than would a closure be, or a closure and a 
13 mothball ing be? 
14 MR. BERTEAU: Mr. Chairman, that's a very important 
15 question. In fact, last year, I had an opportunity to head 
16 up an effort on defense conversion. I went around the 
17 country and had a number of hearings. One of those was in 
18 Long Beach where, as you know, the naval station was closed 
19 in the 1991 round. 
20 The previous history of that closure was the Navy, 
21 back about 20 years ago, had closed the naval station, had 
22 kept the facility, had not had any re-use come in. and then 

Page 24 of 196 Pages 
1 during the bui ld-up in the '80s had reopened it. 
2 The comnunity, at every level, appealed. "Don't let 

I 
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3 t h a t  happen again. A t  least ,  g i ve  us t h i s .  Get out and l e t  
4 us get i n  there and b u i l d  something back i n  so we can restore 
5 economic growth i n  t h i s  area." That same p r i n c i p a l  c l e a r l y  
6 appl ies everywhere tha t  we can make it apply. 
7 Asyou  l o o k a t M c C l e l l a n ,  i n f a c t ,  t h e r e t e n t i o n o f  
8 the reserve cantonment area, the re ten t ion  o f  Pel lam Range 
9 and the re ten t ion  o f  the l i v e  f i r e  t e s t  f a c i l i t y ,  provides an 

10 enormous amount o f  re-use p o t e n t i a l  because there i s  an awful 
11 l o t  o f  the f a c i l i t y  -- I don't  know the exact percentage. I 
12 can look a t  t h a t  and get you t h a t  f o r  the record. There i s  
13 an enormous p o t e n t i a l  f o r  re-use w i t h  the r e s t  o f  the base. 
14 s i r .  
15 CHAIRMAN COURTER: I n  what capacity? Are they 
16 going t o  come back and say, "We should have gramnar schools 
17 here. We should have indust ry  locate across the s t ree t  from 
18 where they have t e s t i n g  o f  chemical weapons i n  a l i v e  
19 environment."? It seems t o  me t h a t ' s  a tough s e l l  f o r  the 
20 comnunity. 
21 MR. BERTEAU: It may complicate the  re-use. There 

2 comnunity? 
3 The other question -- we don' t  have a clock; I 'm  
4 used t o  using a c lock.  But, the other  question i s :  As we 
5 look a t  t h i s  round o f  the 31 bases. I t h i n k  previously, we 
6 have found one branch of the serv ice not  r e a l l y  doing t h e i r  
7 homework w i t h  the same c r i t e r i a  and using the same guidel ines 
8 as some o f  the other services. 
9 I n  t h i s  round, have the th ree  branches o f  the 

10 serv ice used a more s i m i l a r  c r i t e r i a  f o r  t h e i r  base c los ing 
11 l i s t s ?  There was a great deal o f  c r i t i c i s m  from one o f  the 
12 branches l a s t  time. 
13 MR. BERTEAU: Let  me take the process question 
14 f i r s t  and -- 
15 COMMISSIONER BYRON: Sure. 
16 MR. BERTEAU: -- then come back t o  how do we close 
17 them afterwards. I t h i n k  we've learned a l o t  by going 
18 through t h i s  process f o r  the second t ime. We a lso had more 
19 t ime t h i s  time. I f  you w i l l  r e c a l l .  i n  '91. the law creat ing 
20 the process a c t u a l l y  d i d n ' t  pass u n t i l  November, and the 

22 are some f a c i l i t i e s  which are, i n  f a c t ,  located f a r  enough 
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21 neweconcept, w i t h  a new idea, w i t h  a new understanding o f  
22 what i s  going t o  take place from a m i l i t a r y  environment t h a t  

21 Secretary o f  Defense had t o  comnit by A p r i l  15th t o  the 
22 Comnission. That was a very compressed t ime tab le.  

1 away t h a t  it w i l l  work out.  
2 CHAIRMAN COURTER: That goes down as an 
3 understatement. I would imagine. 
4 MR. BERTEAU: It may w e l l  be an understatement, but 
5 one of the issues tha t  you have t o  wrest le  w i t h  i s ,  i n  f a c t ,  
6 what the opt ions are f o r  the comnunity. I don't  th ink  i t ' s  
7 r e a l l y  up t o  us t o  d i c t a t e  t o  them what t h e i r  opt ions are 
8 going t o  be. 
9 I t h i n k  t h a t ' s  an important <:onsideration t o  look 

10 a t  as you go along. but u l t ima te ly ,  the reuse planning i s  not  
11 something t h a t  i s  always going t o  be instantaneously obvious 
12 a t  the t ime you make the c losure recomnendation, and it 
13 r e a l l y  i s  a process, as you w e l l  know, t h a t  has t o  be b u i l t  
14 upon the opt ions t h a t  the l o c a l  comnunity sees and what they 
15 see as t h e i r  needs and desi res and are w i l l i n g  t o  comnit to .  
16 CHAIRMAN COURTER: I have a very few quick 
17 questions. You can j u s t  say "yes" o r  "no," because i t ' s  
18 asking you t o  submit something f o r  the record. Then w e ' l l  go 
19 on t o  Comnissioner Beverly Byron. 
20 Would you please provide f o r  the record a copy o f  
21 the fo rce  t a b l e  and the fo rce  s t ruc tu re  p lan promulgated by 
22 the SECDEF i n  March o f  '93? 
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1 MR. BERTEAU: Yes, s i r .  
2 CHAIRMAN COURTER: Would you please provide f o r  the 
3 record a copy o f  a l l  p o l i c y  l e t t e r s  by o r  i n  the name o f  the 
4 SECDEF? 
5 MR. BERTEAU: Yes. 
6 CHAIRMAN COURTER: Comnissioner Beverly Byron. 
7 COMMISSIONER BYRON: Thank you. M r .  Chairman. Let  
8 me ask you a l i t t l e  b i t .  You s t a r t e d  out  and the key phrase 
9 I wrote down i n  your opening statement was " t imely  closures." 

10 We're t a l k i n g  about 31 bases now. We've looked a t  the past,  
11 the other two rounds, where some o f  them s t i l l  are a long way 
12 from being closed, a long way from comnunities having an idea 
13 o f  what i s  going t o  take p lace on those bases. 
14 Some o f  them have been very product ive, very 
15 aggressive. Some comnunities, as i n  l i f e ,  some are much more 
16 aggressive and have understood t h a t  the DO0 i s  leaving and 
17 we'd b e t t e r  p ick  up our ideas and get  moving t o  put something 
18 e lse in .  
19 As we look a t  t h i s  l i s t ,  do you perceive the same 
20 lona t lme frame f o r  some o f  these bases. t o  come UD w i t h  a 

21 S im i la r l y ,  you see i n  the conjunct ion o f  the supply 
22 depots, the warehouses, not t o  be confused w i t h  the 
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1 This time, we knew '93 was coming a l i t t l e  f u r t h e r  
2 ahead. I th ink  we took advantage o f  tha t .  I t h i n k  there was 
3 much more consistency i n  the way the m i l i t a r y  departments 
4 approached it. Some changes i n  the law requ i r ing  
5 c e r t i f i c a t i o n  o f  the key information ass is ted i n  tha t  
6 process. 
7 The p a r t i c i p a t i o n  o f  the GAO, the  General 
8 Accounting Office, t o  oversee -- not  i n  the sense o f  
9 overs ight  o r  monitor ing, but i n  the sense o f  paying a t ten t ion  

10 t o  and being aware o f  and able t o  repor t  t o  you by A p r i l  
11 15th, as they w i l l  -- and the serv ices '  own recognit ion, and 
12 I t h i n k  t h i s  i s  the most important aspect o f  it, t h e i r  own 
13 recogni t ion o f  the c r i t i c a l  importance o f  t h i s  process t o  
14 them being able t o  cont inue t o  f inance the  m i l i t a r y  
15 c a p a b i l i t y  necessary t o  take care o f  the na t iona l  secur i t y  
16 in te res ts  o f  America, a l l  o f  those th ings coupled f o r  a much 
17 more r igorous process, a much more a n a l y t i c a l  process, a 
18 process w i t h  more comnonality i n  the way the services 
19 approached both the procedural po in ts  and the way i n  which 
20 they documented the data. 
21 COMMISSIONER BYRON: Are we beginning t o  f i n d  i n  
22 t h a t  process, the th ree  branches o f  the serv ice working 
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1 together -- and we w i l l  spend more t ime than anybody i s  ever 
2 going t o  want t o  on the depots issue -- bu t  are we now 
3 f i n d i n g  t h a t  the three branches o f  the  serv ice are working 
4 together? 
5 I mean. the issue o f  Carswell was one. where Navy 
6 was going t o  move i n  t o  an A i r  Force Base. That now. I 
7 th ink ,  has some problems, bu t  are we f i n d i n g  the three 
8 branches o f  the serv ice beginning t o  understand t h a t  they've 
9 got t o  work together f o r  cost e f fect iveness and f o r  the 

10 su rv iva l ,  r e a l l y ,  o f  t h e i r  i d e n t i t i e s ?  
11 MR. BERTEAU: We are c l e a r l y  seeing t h a t ,  and there 
12 are two c lear  ways i n  which it i s  re f lec ted ,  independent of 
13 the  maintenance process. The Navy and Marine Corps 
14 consol idat ion o f  a i r  a t  j o i n t  f a c i l i t i e s  i s  a tremendous step 
15 i n  the  d i r e c t i o n  o f  jointness. 
16 I t ' s  consistent w i t h  the Chairman's Roles and 
17 Missions Statement and begins t o  implement t h a t  process. I 
18 don' t  need t o  t e l l  you t h a t  from the perspect ive o f  the 
19 t r a d i t i o n s  o f  those services, t h a t ' s  an enormous step f o r  
20 them t o  take. 
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1 i n  some cases has been generations and decades i n  a 
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1 maintenance operat ions, where you have an in te rac t ion  between 
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Page 32 of 196 Page: 
1 and they were willing to pay for the closing. I think that 
2 is something that is of some concern for some of the 
3 Comnissioners. 
4 MR. BERTEAU: But if you look at it, that's a 
5 manifestation of exactly that kind of tradeoff. The 
6 comnunity is willing to make that payment because the value 
7 of those facilities at O'Hare is so much greater to the 
8 comnunity if they can be applied to application as part of 
9 the international airport operations. 
10 Anybody who goes through O'Hare knows that there is 
11 a lot of room for improvement there, and so the comnunity 
12 clearly recognizes that the value of that improvement more 
13 than offsets the potential costs of relocating. I think it's 
14 that kind of iterative process and tradeoff assessment that 
15 we're advocating here that wi 1 1  produce better. closures. 
16 CHAIRMAN COURTER: We're going to have to move on. 
17 We have six minutes left for you and GEN Went. There is 
18 going to be lots of questions for the record, Mr. Berteau, 
19 and I'm urging you, if I could have your attention, the 
20 questions that we have for the record, we won't be able to 
21 get through them today. If you would respond to them in 
22 writing and do so in a very, very short period of time, I'm 

2 the supporting activities and the operating forces, so you 
3 produce the best closure package, and I think we'll continue 
4 to see more and more of that as we go along through the 
5 process here. 
6 If I can come back to your first one, closing fast, 
7 I think there are three key reasons why we'll be able to 
8 close these facilities much more rapidly. Number one is the 
9 budget drives you to it, and you have much fewer options in 
10 terms of keeping things open. 
11 Number two is our experience clearly shows that 
12 everybody benefits when we do this. The worst case, as you 
13 pointed out earlier. Mr. Chairman, is one where you drag the 
14 whole thing out. You don't give much back to the comnunity. 
15 There is little opportunity for economic growth and 
16 revitalization there, when we drag the whole thing out and 
17 bog it down. 
18 The best thing is for us to get on with the 
19 closure, get on with the reuse, link the comnunity reuse 
20 plans with our closure and disposal process so, in fact, it's 
21 a good tradeoff there. 
22 I think Secretary Donley of the Air Force talked to 
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1 you yesterday about best value for all involved, and in the 
2 past, we didn't have an ability to do that and we didn't even 
3 recognize that that was important, but as we look for our 
4 schedule for coming down, we have to also take account of the 
5 comnunity's reuse. 
6 As we look at the areas we might retain for 
7 reserves. we have to look at what the impact is on the 
8 comnunity reuse plan. There has to be an iterative process 
9 of tradeoffs and evaluation here to do that. 
10 Third. I think we have a much greater willingness 
11 to provide the support necessary, not only in the planning 
12 process but across the federal government in terms of the 
13 implementation support, so for all of those reasons. I think 
14 we'll have a much more successful closure and implementation 
15 process. 
16 I t h i n k b y t h e t i m e t h i s C o m n i s s i o n r e c o n v e n e s .  
17 there will be a number of success stories from this closure 
18 package that you are considering today. 
19 COMMISSIONER BYRON: There was one issue that came 
20 about yesterday that I think a lot of us were concerned about 
21 and that is. O'Hare, where the comnunity came up with a 
22 concept that they wanted it closed, and it is on the list, 
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1 talking of a time frame of 14 days. 

2 MR. BERTEAU: That would be easy. 
3 CHAIRMAN COURTER: Okay. Thank you very much, and 
4 that was an interesting issue with regard to O'Hare. 
5 MR. BERTEAU: My staff trembles when I say that 
6 will be easy. 
7 CHAIRMAN COURTER: It wi 1 1  be easy for you, not for 
8 them. I understand that. 
9 MR. BERTEAU: Yes, sir. 
10 CHAIRMAN COURTER: Very quickly. Comnissioner Bob 
11 Stuart. One question, one short question per Comnissioner, 
12 and keep your answers as short as possible. 
13 MR. BERTEAU: Yes. sir. 
14 COMMISSIONER STUART: Mr. Berteau. you said the 
15 process was facilitated by you having more time, but as I see 
16 somewhere in the documents that you had a1 1 of three weeks to 
17 review these complicated recomnendations from the various 
18 services, with the increasing emphasis on jointness, wouldn't 
19 it be possible for all of you and your bright staff to see 
20 these recomendations earlier, so that you really had an 
21 opportunity to see how other services might take advantage of 
22 some of these facilities, make sure that separate services 
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1 were not flying pretty much on their own, and then 
2 coordinating at the last minute? 
3 MR. BERTEAU: Mr. Stuart, I think it would have 
4 been great if we had had more time at the end. I think where 
5 the advantage of the extra time came is, in fact, at the 
6 front end, with the services making sure that they had 
7 complete and accurate data on all the installations that they 
8 were considering, not just the ones that they ultimately 
9 recomnended, but all the hundreds of installations out there. 
10 You will recall last time. there were some concerns 
11 about the validity and completeness of the data, so I think 
12 that's the advantage we have. Clearly. we would like to have 
13 had more time and we may well want to build that in next time 
14 around to look at that integration and jointness aspect. 
15 COMMISSIONER STUART: Thank you. 
16 CHAIRMAN COURTER: Comnissioner Bomnan. 
17 COMMISSIONER BOWMAN: I know that the number of 
18 installations on the list is only one way to judge the 
19 thoroughness of the process, but if you look at the bases 
20 listed for closure -- and I agree that some of them are below 
21 the threshold but listed because of the reasons that you 
22 stated -- it still is interesting to note that one of the 
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1 services has the preponderance of the installations listed 
2 for closure. 
3 I am having a little difficulty. I agree that this 
4 is early on in the process so that I certainly don't have all 
5 the information, but just why is it skewed, if you could use 
6 that word. the way that it is? 
7 MR. BERTEAU: Actually. Mr. Bomnan, if you take 
8 back and look at '88. '91 and '93 together, what you'll see 
9 is that the Department of the Navy basically has now caught 
10 up and that, in the aggregate, the three services are roughly 
11 parallel. That's not our goal. We are not trying to have 
12 equivalency here in terms of any measure, but it's not skewed 
13 if you look at all three rounds together. 
14 COMMISSIONER BOWMAN: I see. I expected that to be 
15 your answer. 
16 CHAIRMAN COURTER: Comnissioner Harry McPherson. 
17 COMMISSIONER McPHERSON: Mr. Berteau, I'm 
18 interested, and I want to try to put two questions into one. 
19 to satisfy the Chairman. I'm interested in the process by 
20 which the Department of Defense translates the force 
21 structure, which I believe responds to the perceived threat 
22 to the United States and our ability to meet it, how it 
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1 translates that force structure into targets or closures or 
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2 realignments. 
3 Here i s  what I want t o  ask you s p e c i f i c a l l y :  I t  
4 seems l i k e l y  t h a t  the th rea t  t o  the United States and. 
5 therefore,  the force s t ruc tu re  we need, w i l l  be the same i n  
6 1995 as it i s  i n  1993. At leas t .  we are on a g l i d e  path tha t  
7 we understand does not include another Soviet Union i n  f r o n t  
8 o f  us. 
9 Could there have been, therefore,  much deeper cuts  

10 than you are proposing i n  the 1993 round t h a t  would take i n t o  
11 account the  f a c t  t h a t  we are not  l i k e l y  t o  have i n  '95 a 
12 bigger problem than we have i n  '93? 
13 MR. BERTEAU: I'll t r y  t o  r o l l  t h a t  i n t o  one 
14 answer. I n  terms o f  the process -- simply, and I'll be g lad 
15 t o  go i n t o  more d e t a i l  l a t e r ,  i f  you would l i k e .  Simply pu t ,  
16 i t ' s  no t  hard t o  t rans la te  the fa rce  s t ruc tu re  i n t o  the 
17 operat ing bases, the number o f  d i v i s ions ,  d i v i s i o n  bases, 
18 number o f  a i r  wings, A i r  Force bases, e t  cetera. 
19 It i s  a l i t t l e  harder when you get  i n t o  the support 
20 s t ructure,  which i s  a large p o r t i o n  o f  what our base 
21 s t ruc tu re  i s  and there, you do have t o  t rans la te  the basic 
22 force s t r u c t u r e  i n t o  work loads and other  measures tha t  would 
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1 generate a data f o r  the support s t ruc tu re  so you could 
2 analyze excess capacity.  
3 What you are a f t e r  i s  excess capacity,  and t h a t ' s  
4 what you end up ta rge t ing .  You don ' t  have a set number o f  
5 ta rge ts  f o r  c losure u n t i l  you break them down i n t o  the 
6 categories. 
7 Secondly, w i t h  respect t o  the '95 versus '93 o r  
8 even on beyond '95, i t ' s  probably f a i r  t o  say tha t  we won't 
9 face, absent any unforeseen changes i n  the world, dramatic 

10 d i f ferences i n  the next two years. You have t o  recognize twl 
11 th ings.  
12 One, we are not yet  a t  the fo rce  s t ruc tu re  which 
13 was used as the basis f o r  analyzing excess capacity.  We are 
14 drawing down t o  get t o  i t, and SIJ we s t i l l  have elements i n  
15 the fo rce  today -- ships and planes and so ld ie rs  -- tha t  
16 won't be the re  i n  the u l t ima te  base s t ruc tu re  t h a t  t h i s  i s  
17 aimed a t .  a few years down the  road. 
18 And, then, f i n a l l y ,  w i t h i n  t h a t  context,  as the 
19 Chairman mentioned yesterday, the re  i s  always the element o f  
20 uncer ta in ty  and the element o f  r i s k  t h a t  you have t o  weigh 
21 here, and there  i s  a c e r t a i n  aspect o f  tha t  t h a t  we always 
22 have. 
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1 To have a t o t a l l y  r i s k - f r e e  m i l i t a r y  t o  handle any 
2 scenario would requ i re  us t o  have f a r  more than we could ever 
3 hope t o  a f f o r d  t o  sustain. I ' d  be g lad  t o  go in to ,  a t  some 
4 subsequent time, more d e t a i l  on t h a t .  
5 COMMISSIONER McPHERSON: Well, I may be able t o  
6 reduce mine t o  a more coherent quest ion  i n  w r i t i n g .  and I 'd 
7 l i k e  t o  submit it t o  you. 
8 MR. BERTEAU: A l l  r i g h t .  
9 CHAIRMAN COURTER: Comnissioner Johnson. 

10 COMMISSIONER JOHNSON: Throughout our hearings and 
11 discussions, the quest ion o f  the number o f  fo re ign  bases t h a t  
12 are closed o r  should be closed comes up. Could you provide a 
13 l i s t  o f  fo re ign  bases t h a t  have been d i rec ted  t o  be closed 
14 since 1988, the f i r s t  Base Closure Comnission? 
15 MR.BERTEAU: Y e s . s i r .  W e ' l l d o t h a t .  
16 COMMISSIONER JOHNSON: Thank you, s i r .  
17 COMMISSIONER COX: Secretary Aspin a t  one po in t  and 
18 several po in ts  has expressed the opin ion t h a t  you a l l  wanted 
19 t o  look a t  reg ional  fa i rness as you went through t h i s  
20 process. I s  t h a t  something t h a t  you d i rec ted  the services t o  
21 look a t ,  o r  was t h a t  done out  o f  your o f f i c e ,  and what was 
22 the standard? 
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1 MR.BERTEAU: I b e l i e v e . a c t u a l l y ,  h e r e f e r r e d t o  

2 reg ional  impact as the  measure. We, i n  f a c t ,  had issued 
3 guidance t o  the m i l i t a r y  departments and defense agencies t o  
4 look a t  the cumulative impact t o  the  extent tha t  they can. 
5 Obviously, they don't  know everyth ing,  so there i s  a l i m i t  t o  
6 how much they can do. 
7 We a lso looked a t .  We racked i t  up a f t e r  the 
8 submissions were i n  and looked a t  the  impact as the numbers 
9 became avai lable, spec i f  i c  numbers. We looked a t  that ,  both 

10 d i r e c t  labor, m i l i t a r y  and c i v i l i a n  employees, and we have a 
11 m u l t i p l i e r  f o r  i n d i r e c t  labor t h a t  we used f o r  that .  That i s  
12 essen t ia l l y  the same rack-up t h a t  we d i d  w i t h  the 1991 
13 recomnendations, as we1 1, so we can array those tha t  way. 
14 That guidance was, i n  f a c t ,  already i n  place. 
15 COMMISSIONER COX: And how d i d  you p ick  the region? 
16 MR. BERTEAU: We can s l i c e  i t  any number o f  ways. 
17 I mean, the i n t r i g u i n g  t h i n g  about t h i s  k i n d  o f  an ana ly t i ca l  
18 process i s  i f  you don ' t  set  some standards, you can. i n  f a c t ,  
19 s l i c e  the data so t h a t  it w i l l  support whatever po ints  you 
20 want t o  make. so what we have t o  do i s  decide ahead o f  time 
21 what kinds o f  categories we're going t o  look a t  and what 
22 kinds o f  standards we're going t o  apply t o  that .  
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1 COMMISSIONER COX: I guess what I 'm looking f o r  i s  
2 a spec i f i c .  00 you p ick  the  State o f  Ca l i fo rn ia ,  the 
3 Northwest? 
4 MR. BERTEAU: Our data were arrayed by metropol i tan 
5 s t a t i s t i c a l  area o r  nonmetropolitan county. so it bas ica l l y  
6 t i e s  back t o  the Bureau o f  Labor S t a t i s t i c s '  standard data 
7 bases i n  terms o f  l oca l  employment. 
8 COMMISSIONER COX: I see. Thank you. 
9 MR. BERTEAU: That 's the  array which we used as the 

10 denominator f o r  our analys is .  
11 COMMISSIONER COX: Thank you. 
12 CHAIRMAN COURTER: Comnissioner L e v i t t .  
13 COMMISSIONER LEVITT: No questions. 
14 CHAIRMAN COURTER: Thank you very much. You' l l  be 
15 g e t t i n g  those questions very soon. I f  you would have your 
16 responses 15 days a f t e r  rece ip t ,  we would appreciate it. 
17 GEN Joseph Went, i f  you w i l l  take the stand, 
18 please. Thank you, very much. We probably, because o f  time 
19 constra in ts ,  w i l l  not  be able t o  ask a l l  the questions we 
20 would l i k e  t o  today. Would you be able t o  create your 
21 responses and get them back t o  us f o r  the record? 
22 GEN WENT: Yes, I c e r t a i n l y  would. As you are 
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1 aware, I am a p r i v a t e  c i t i z e n .  I would ask M r .  Berteau t o  
2 assemble those quest ions f o r  me and i f  you'd d i r e c t  them t o  

' 3 him, h e ' l l  pass them along and I'll get back t o  you. 
4 CHAIRMAN COURTER: Thank you very much. We 
5 recognize t h a t .  Thank you f o r  your i l l u s t r i o u s  career. 
6 You ' l l  be serving many good people i n  other  capaci t ies and we 
7 appreciate your coming here. I f  you would, g ive your opening 
8 statement and you can sumnarize i t ,  i f  you would l i k e ,  and 
9 open yoursel f  t o  questions. 

10 Openinq Statement by General Joseph Went ( R e t l  
11 GEN WENT: Well, I have an opening statement and I 
12 th ink  i t ' s  ava i lab le  fo r  the  record. so l e t  me j u s t  h i t  a 
13 couple o f  h igh spots. I am the former D i rec to r  o f  the Depots 
14 Maintenance Consol idat ion Study t h a t  was chartered by GEN 
15 Powell l a t e  l a s t  f a l l  and we repor ted t o  him i n  e a r l y  
16 December and a f i n a l  repor t  i n  January. 
17 Our char ter  was t o  look a t  the maintenance 
18 s t ruc tu re  w i t h i n  the services and the Department o f  Defense. 
19 i d e n t i f y ,  analyze and recomnend a l t e r n a t i v e s  f o r  reducing 
20 costs, dupl icat ion,  overlap and unneeded depot maintenance 
21 capacity.  Our char ter  d i d  not  include any requirement t o  
22 i d e n t i f y  o r  recomnend s p e c i f i c  depots f o r  closure. I 
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1 understand tha t  our repor t  has been made avai lab le t o  members 
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2 o f  the Congress and i s  ava i lab le  t o  t h i s  Comnission. 
3 We found, amongst other th ings.  tha t  depot 
4 maintenance i s  indeed a b i g  business and involves 
5 expenditures o f  approximately $13 b i l l i o n  annually. I t 
6 involves some 130,000 employees, c i v i  1 ian employees, and 
7 almost 2,000 mi 1 i t a r y  personnel. 
8 When we looked a t  the various depots, and we d i d  
9 v i s i t ,  d i d  t a l k  t o  Comnanders and t a l k  t o  consumers o f  the i r  

10 products and looked i n t o  a l l  o f  the service a c t i v i t i e s ,  we 
11 found tha t  there have been substant ia l  reduct ions i n  costs 
12 through process improvements and through reducing u n i t  
13 pr ices.  
14 We found. however, tha t  w i t h  very few except ions 
15 have there been any depots t h a t  have been closed. We came t 
16 the conclusion t h a t  the Department o f  Defense has probably 2 
17 t o  50 percent more depot capacity than i s  required. 
18 We a lso came t o  the conclusion tha t  you have t o  
19 close some depots t o  reduce t h a t  capacity.  There i s  another 
20 theory and tha t  i s  tha t  you can reduce capacity by down 
21 s iz ing  and keeping depots open. Our study group d i d  not 
22 subscribe t o  tha t  theorv. 

2 p u t t i n g  out an RFP. 
3 We th ink  tha t  tha t  needs t o  be looked a t ,  and we 
4 need t o  have a much be t te r  a b i l i t y  t o  make those kinds of 
5 evaluat ions w i t h i n  the Department. 
6 CHAIRMAN COURTER: We have to ,  and one o f  the 
7 concerns. I th ink ,  of a number o f  Comnissioners t h a t  I ' v e  
8 spoken t o ,  j us t  in formal ly  on t h i s  th ing,  one on one, i s  the 
9 f a c t  t h a t  they are concerned t h a t  some of our defense 

10 indus t r ies  are shr ink ing down and w i l l  not  have the c r i t i c a l  
11 mass t o  have the ef f ic ienc ies o f  scale. We're k i n d  o f  
12 witnessing the na t iona l i za t ion  o f  our defense industry which, 
13 i n  the long term, may not be a t  a l l  a con t r ibu t ion  t o  
14 nat ional  secur i ty .  
15 MR. BERTEAU: The Department has recognized tha t .  
16 I n  f a c t ,  D r .  Perry. i n  h i s  conf irmation hearing as Deputy 
17 Secretary, comnitted t o  take a hard look and look a t  new 
18 i n i t i a t i v e s  i n  tha t  area. 
19 GEN WENT: Maybe I could be a l i t t l e  more 
20 responsive t o  your question by saying t h a t  w i t h  the s h i f t  o f  
21 more work t o  p r i va te  industry, there i s  an opportunity t o  
22 close even more bases. I th ink  you are aware, however, tha t  

21 o r  p r i va te  industry. 
22 CHAIRMAN COURTER: The primary char ter  was 
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1 We estimated tha t  savings could range from a low o f  
2 two t o  a h igh o f  nine b i l l i o n  d o l l a r s  over the next 10 years 
3 w i t h  appropriate closure, so i n  the long term, t h a t ' s  almost 
4 a b i l l i o n  d o l l a r s  a year. Cer ta in ly ,  the opportunity t o  
5 achieve those k ind  o f  savings i s  la rge ly  dependent upon 
6 g e t t i n g  on w i th  the process qu ick ly .  So, w i t h  tha t  very 
7 b r i e f  in t roduct ion.  I w i l l  be open f o r  questions. 
8 CHAIRMAN COURTER: Thank you very much, once 
9 again, f o r  performing t h a t  study. Why, i n  t h a t  study, d i d  

10 you not examine the p o t e n t i a l  u t i  1 i z a t i o n  o f  maintenance work 
11 by p r i v a t e  industry? 
12 GEN WENT: We d i d  t o  a c e r t a i n  extent,  but  our 
13 p r i n c i p a l  char ter  was organizat ion. That is .  the Chairman 
14 asked us: What k i n d  o f  organizat ion do we need i n  order t o  
15 do the job r i g h t ?  
16 So, we spent a great deal o f  t ime on t h a t  and we 
17 came t o  the conclusion t h a t  regardless o f  what s o r t  o f  
18 organizat ion you have, whether you have it the way we 
19 cur ren t l y  are o r  something t h a t  we might recomnend tha t  
20 e i t h e r  organizat ion would permit the s h i f t  t o  more i n d u s t r i a l  
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1 organizat ion. How do you organize the whole depot issue? I 
2 read your recomnendations. They are very in te res t ing .  I 
3 concur, from an organizat ion standpoint,  w i t h  your 
4 recomnendations, as a matter o f  f a c t .  
5 Secondarily. you looked a t  the depot excess 
6 capacity w i t h i n  the  services. You concluded t h a t  there was 
7 s i g n i f i c a n t  excess capaci ty  bu t  you r e a l l y  d i d n ' t  look a t  thl 
8 con t r ibu t ion  o f  p r i v a t e  indust ry  w i t h  respect t o  excess 
9 capacity. I s n ' t  t h a t  co r rec t?  

10 GEN WENT: That 's correct .  
11 MR. BERTEAU: M r .  Chairman, could I add something 
12 t o  tha t ,  i f  you would, s i r ?  
13 CHAIRMAN COURTER: Yes. please. 
14 MR. BERTEAU: Our data t h a t  we have ava i lab le  t o  us 
15 are much more complete i n  terms o f  the capabi 1 it ies we have 
16 w i t h i n  our organic maintenance depot s t ruc tu re  than they are 
17 w i t h  respect t o  the c a p a b i l i t y  t h a t  might be ava i lab le  from 
18 the p r i v a t e  sector.  
19 There i s  no cen t ra l  data base t h a t  you can go t o  
20 and say. "Which companies can do hydraul ic  repa i r  work on 
21 landing gear?", f o r  instance. Our process by which we 
22 s o l i c i t  and obta in contractor  support, as you know, i s  the 
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1 the Congress i s  t o  provide some d i r e c t i o n  on the amount o f  
2 work t h a t  would be done. 
3 CHAIRMAN COURTER: I 'm  aware i t ' s  a t  40 percent but 
4 i t ' s  not near 40 percent. I understand. 
5 MR. BERTEAU: It i s  not near 40 percent and the 
6 services'  own calcu lat ions o f  excess capacity f o r  purposes o f  
7 supporting the closure recomnendations you have. assume that  
8 a l l  work cu r ren t l y  done in-house would continue t o  be done 
9 in-house. That s p l i t  i s  b a s i c a l l y  69 percent t o  31 percent 

10 r i g h t  now, so there i s  room t o  move more and, i n  f a c t ,  you'd 
11 have even more excess capacity.  
12 CHAIRMAN COURTER: Comnissioner Johnson. 
13 COMMISSIONER JOHNSON: I ' d  l i k e  t o  fo l l ow i n  the 
14 same vein. What procedures do you have t o  look a t  the 
15 admitted excess capacity i n  the depots t h a t  we have today? 
16 Each person has admitted we have excess but  we haven't seen a 
17 p lan t o  address tha t .  
18 MR. BERTEAU: There have been a number o f  
19 i n i t i a t i v e s  underway f o r  a couple o f  years, which have 
20 achieved considerable increase, both i n  terms o f  inner 
21 serv ic ing,  i n  terms o f  s t reaml in ing w i t h i n  the depots, i n  
22 terms o f  consol idat ion so tha t  you don ' t  have dupl icat ion i n  
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1 the work there, and i n  terms o f  competi t ion, both 
2 pub l i c lpub l  i c  competi t ion and p u b l i c l p r i v a t e  competition. 
3 I'll be g lad t o  submit some d e t a i l  on t h a t  f o r  you. 
4 We have a business plan, which lays out by 
5 comnodity area, the work. The basis i s  there t o  do a 
6 tremendous amount more work than has been done under any 
7 organizat ional  s t ructure.  You no t  on ly  have t o  have the 
8 r i g h t  organizat ional s t ructure;  you have t o  have the too ls  
9 necessary t o  make i t  work. 

10 COMMISSIONER JOHNSON: But i s  there a decision t ime 
11 l i n e  l a i d  out t o  address the excess capacity? 
12 MR. BERTEAU: That's under review r i g h t  now i n  
13 terms o f  the process by which w e ' l l  take it from here. We' l l  
14 s t i l l  have excess capacity.  Ul t imate ly ,  w e ' l l  have ten. You 
15 have two depots from the '91 round, the Phi ladelphia Naval 
16 Shipyard and the Sacramento Army Depot. 
17 Eight more are proposed t h i s  time. Ten o f  the 30 
18 w i l l  be closed and we w i l l  have t o  have a new i n i t i a t i v e  t o  
19 look a t  how you get r i d  o f  the excess capacity and under what 
20 s t ruc tu re  you do it. Those are issues t h a t  s t i l l  have t o  be 
21 resolved i n  the administrat ion. 
22 CHAIRMAN COURTER: Comnissioner Cox. 
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1 normal contract ing process o f  w r i t i n g  a statement o f  work and 
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1 COMMISSIONER COX: I n  going through the depot 
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2 process, d i d  you use a con t ro l  d<ata c o l l e c t  ion scenario and 
3 how d i d  tha t  work, and how d i d  you know, f o r  example, tha t  
4 the three Navy a i r  depots are the worst three i n  OOD? 
5 MR. BERTEAU: We have two basic sets o f  data there. 
6 One, the data the services gathered f o r  the base closure 
7 process and, secondly, we have a whole separate set o f  data 
8 i n  terms o f  the way we manage the depots. 
9 The data are not  inconsistent: w i t h  one another, but 

10 w i t h i n  the depot management s t ructure,  we have cost 
11 comparabi l i ty  standards. Therel,s a whole handbook on how you 
12 compare costs, serv ice t o  service, and depot t o  depot. 
13 We have a l o t  o f  data on cost: by component a t  each 
14 depot. We have a l o t  o f  work load data t h a t  shows i n  the 
15 budget and a f t e r  the f a c t ,  so we can go back and get a l l  o f  
16 those data out  o f  our e x i s t i n g  management information 
17 systems, and so those data were ava i lab le  t o  us t o  do the 
18 ca lcu la t ions .  
19 GEN WENT: I f  I may respond, i f  I understood 
20 c o r r e c t l y ,  I understood you said, "How d i d  you come t o  the 
21 conclusion t h a t  the three Navy depots were the worst?" I 
22 don' t  t h i n k  there was any conc1u:sion o f  t h a t  s o r t  whatsoever. 
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1 I th ink  t h a t  the  combination o f  th ings t h a t  were 
2 closed w i t h i n  the Department o f  the  Navy was the Department 
3 o f  the  Navy's best judgment on haw t o  b r i n g  down the base 
4 s t ruc tu re  t o  more nea t l y  f i t  the  base force.  I t h i n k  t h a t  
5 the Department o f  the Navy on t h a t  score d i d  a rather  
6 remarkable job. 
7 COMMISSIONER COX: Thank you. 
8 CHAIRMAN COURTER: Comnissioner Stuart? 
9 COMMISSIONER STUART: No quest ions. 

10 CHAIRMAN COURTER: Comnissioner McPherson? 
11 COMMISSIONER McPHERSON: No, I have no quest ions. 
12 CHAIRMAN COURTER: Comnissior~er Byron. 
13 COMMISSIONER BOWMAN: Let  me f o l l o w  very qu ick ly  on 
14 t h a t  l a s t  t h r u s t  o f  quest ioning from Comnissioner Cox. You 
15 sa id  the Navy decided t h a t  the th reedepo ts ,  whichwould be 
16 Alameda, Pensacola and Norfolk, were excess capacity.  
17 It seems t o  me, i n  my understanding o f  what the 
18 Navy's ob ject ives are, i s  t o  consol idate on both coasts t h e i r  
19 e f f o r t s ,  which would lead me t o  question why the Nor fo lk  
20 depot would be closed, when you obviously are keeping a heavy 
21 Navy presence w i t h  c a r r i e r s  and maintenance f o r  the f l e e t  t o  
22 be deployed i n  tha t  comnunity. 
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1 MR. BERTEAU: That's a complicated answer, f o r  
2 which we' 11 provide more de ta i  1 f o r  you, but bas ica l l y ,  you 
3 have t o  look a t  what the depot i s  f a c i l i t i z e d  f o r .  The 
4 Nor fo lk  NAOEP i s  f a c i  l i t i z e d  p r i m a r i l y  f o r  A-6s and F-14s. 
5 A-6s are on t h e i r  way out o f  the f l e e t ,  and so you not  on ly  
6 have t o  look a t  where the f a c i l i t i e s  are bu t  a t  what type o f  
7 work they are doing. 
8 By r e t a i n i n g  the  NADEP i n  Jacksonvi l le ,  you r e t a i n  
9 the a b i l i t y  t o  be co-located w i t h  the c a r r i e r  and the a i r  

1 0 w i n g a s  i t comes  i n f o r m a i n t e n a n c e a n d r e p a i r ,  a n d i t ' s a  
11 f a c i l i t y  t h a t  has much more f l e x i b i l i t y  i n  terms o f  deal ing 
12 w i t h  the type o f  work load there, whereas Nor fo lk  does not.  
13 COMMISSIONER COX: I f  you would provide t h a t  f o r  
14 the record, i t would make me f e e l  more comfortable. 
15 MR.BERTEAU: Yes,malam. 
16 CHAIRMAN COURTER: Comnissioner Ar thur  L e v i t t .  
17 COMMISSIONER LEVITT: I f  there i s  the k i n d  o f  depot 
18 consol idat ion t h a t  you described, do you envision the Jo in t  
19 Chiefs o r  the  Defense Department as having the oversight 
20 responsibi  1 i t y ?  
21 MR. BERTEAU: I th ink ,  echoing the Chairman's 
22 comnent yesterday, it would be pr-esumptive o f  me t o  speculate 
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1 on what the Secretary might u l t i m a t e l y  decide w i t h  respect t o  

2 t h a t .  I th ink  t h a t ' s  an issue t h a t  needs some more 
3 examination before u l t i m a t e l y  i t ' s  resolved. 
4 COMMISSIONER LEVITT: GEN Went, why don ' t  you 
5 respond t o  that? 
6 GEN WENT: Well, I can t e l l  you t h a t  we recmended 
7 t o  the Chairman, who chartered the  study t h a t  the J o i n t  Depot 
8 Maintenance Comnand be establ ished t h a t  would have service 
9 components t h a t  would oversee the o v e r a l l  depot maintenance 

10 e f f o r t .  
11 There are a v a r i e t y  o f  ways t o  organize it. We 
12 happen t o  th ink  t h a t  t h a t ' s  the one tha t  br ings the  closest 
13 connect ion  between the  users of the products o f  the depot 
14 maintenance a c t i v i t y ,  t h a t  i s ,  the war f i gh te rs .  and those 
15 who are maintaining the  equipment involved. 
16 My personal op in ion i s  t h a t  the Chairman l i k e s  t h a t  
17 view. but  i t i s  a la rger  issue t h a t  needs a l i t t l e  more 
18 discussion and research before he makes a decision on what t o  
19 recomnend t o  the Secretary o f  Defense. 
20 CHAIRMAN COURTER: Thank you. GEN Went and thank 
21 you, Secretary Berteau, f o r  your comnents. We' l l  be sending 
22 you some l e t t e r s  and i f  you would respond, we'd appreciate it 
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1 very much. Oh, I 'm  sorry .  Peter Bowman. I 'm sorry. 
2 COMMISSIONER BOWMAN: Depots i n  general and 
3 shipyards i n  s p e c i f i c  are what I would c a l l  f a c i l i t y  
4 in tens ive i n s t a l l a t i o n s .  I n  other words, you don't  j u s t  
5 b u i l d  a d ry  dock overn ight .  They a lso  involve a l o t  o f  
6 complex and r e l a t i v e l y  unique s k i l l s .  
7 With t h a t  i n  mind and from an i n d u s t r i a l  f a c i l i t y  
8 o r  resource standpoint,  was any considerat ion, General o r  M r .  
9 Berteau, given t o  moth b a l l i n g  some o f  these f a c i l i t i e s  o r  

10 being able t o  b r i n g  them back? I know a good example i s  what 
11 has happened t o  the o l d  Boston Naval Shipyard. There are 
12 condominiums, warehouses, park ing l o t s ,  th ings l i k e  tha t .  
13 You j u s t  don ' t  b r ing  t h a t  place back. 
14 So, was there any considerat ion given t o  fu tu re  
15cont ingency r e c a l l ,  i f  you w i l l ,  o f  t h e f a c i l i t i e s ?  
16 GEN WENT: Well, we c e r t a i n l y  looked a t  tha t  so r t  
17 o f  th ing ,  but  when you look a t  the tremendous excess i n  
18 capacity,  we q u i t e  f r a n k l y  d i d n ' t  spend a l o t  o f  t ime a t  i t .  
19 There i s  -- l e t  me step back a moment. 
20 We looked a t  the measurement o f  capacity i n  terms 
21 o f  an eight-hour day, f ive-day work week, a 40-hour work 
22 week. So. when we say there 's  25 t o  50 percent excess 
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1 capacity,  i t ' s  i n  some very generous t e n s .  
2 If you look a t  indust ry  standards o f  two s h i f t s  per 
3 day, then the capacity/excess capaci ty  numbers expand 
4 dramat ica l ly .  So, given the t o t a l  scope o f  the s i tua t ion .  
5 the moth b a l l i n g  k i n d  o f  evaporates as a worthwhile 
6 considerat ion. 
7 MR. BERTEAU: Two other  important considerations. 
8 One, o f  course, i s  t h e  impact on the  comnunity and t h e i r  
9 a b i l i t y  t o  reuse. I f  you moth b a l l  it, you decimate tha t .  

1 0 T h e r e i s n o r e u s e .  
11 CHAIRMAN COURTER: I 'm  beginning t o  understand and 
12 appreciate tha t .  
13 MR. BERTEAU: The second i s ,  i n  fac t ,  t h a t  t h a t ' s  
14 absent a look a t  what happens i n  the p r i v a t e  sector and what 
15 c a p a b i l i t y  you have ava i lab le  w i t h i n  the p r i v a t e  sector.  
16 That has t o  be a substant ia l  pa r t  o f  the equation. The k ind 
17 o f  excess capacity we've ta l ked  about here doesn't even begin 
18 t o  take account o f  the c a p a b i l i t y  w i t h i n  the p r i v a t e  sector .  
19 I f  you lumped them together w i t h  respect t o  
20 shipyards, we have excess capacity t h a t  dwarfs any other 
21 number we've ta l ked  about here today. So, when you look a t  
22 both o f  those here together, moth b a l l i n g ,  on the scale of 
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1 two shipyards t h a t  we're t a l k i n g  about f o r  t h i s  round, 
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2 doesn't make any sense a t  a l l .  
3 GEN WENT: There i s  one reason f o r  moth b a l l i n g  
4 tha t  has a l o t  o f  v a l i d i t y  and tha t  i s .  when there i s  some 
5 capabi 1 i t y ,  some c a p i t a l  investment i n  the government 
6 f a c i l i t i e s  tha t  i s  not dupl icated anywhere i n  industry, and 
7 so you have t o  look a t  those sor ts  o f  things on a case by 
8 case basis. You may have good reason t o  moth b a l l  i n  those 
9 sor ts  o f  s i tua t ions .  

10 COMMISSIONER STUART: I s n ' t  the bottom l i n e  here 
11 tha t  there r e a l l y  i s  r e a l l y  an ext raord inary number o f  
12 d o l l a r s  i n  savings tha t  are p o t e n t i a l l y  ava i lab le  t o  us as we 
13 push ahead on t h i s  study, not j u s t  the base closing, but your 
14 own studies in te rna l l y?  
15 MR.BERTEAU: Absolutely. 
16 GEN WENT: There c e r t a i n l y  i s ,  and the counterpart 
17 o f  tha t  i s  tha t  f o r  every d o l l a r  t h a t ' s  spent, f o r  instance. 
18 on depot maintenance t h a t  doesn't need t o  be. then t h a t  
19 e i t h e r  i s  a savings tha t  i s  not  ava i lab le  f o r  us somewhere 
20 e lse i n  government and, a t  the same time, i t ' s  a k ind  o f  a 
21 double h i t .  

1 combat c a p a b i l i t y  tha t  the services ought t o  have and the 
2 country ought t o  have ava i lab le  t o  them, t h a t ' s  being spent 
3 on necessary capabi 1 i t y .  
4 COMMISSIONER STUART: I t ' s  a r e a l l y  a h igh 
5 po ten t ia l  opportunity f o r  000. Thank you very much. 
6 CHAIRMAN COURTER: I j u s t  can ' t  r e s i s t  one more 
7 question, GEN Went. You are no longer d i r e c t l y  i n  
8 government. I 'm not saying you're more candid but  you may be 
9 more careless i n  your response. 

10 (Laughter) 
11 CHAIRMAN COURTER: I 've t r i e d  t o  analyze the amount 
12 o f  money t h a t  we're drawing down from the Department o f  
13 Defense and look a t  i t w i t h  regard t o  i t s  various components. 

1 f i n d  a l l  these th ings coming down i n  a descending scale of 
2 anywhere from 20 t o  25 percent and. i n  some cases. more than 
3 tha t ,  i f  you look a t  the budgets t h a t  have been put together 
4 f o r  depot maintenance over the course o f  the same period of 
5 time. i t does stay leve l  o r  i t increases and tha t  comes about 
6 because o f  excess capacity.  
7 I f  you look a t  how the money i s  spent general ly 
8 across the whole scheme o f  th ings,  there i s  about 55 percent 
9 o f  the money t h a t ' s  spent f o r  labor and mater ia l ,  and tha t ' s  

10 f a i r l y  f ixed.  I f  the work i s  there t o  be done, you're going 
11 t o  spend tha t  money on labor and mate r ia l .  
12 For ty - f i ve  percent o f  the cost o f  depot maintenance 
13 are i n  overhead, o r  r e a l l y  i n  the maintenance o f  t h a t  
14 s t ructure,  and so i t ' s  only by g e t t i n g  a t  tha t  s t ructure that  
15 you begin t o  b r i n g  the costs down and the opportunit ies f o r  
16 saving great amounts. 
17 CHAIRMAN COURTER: I thank you very much f o r  your 
18 candor. Thank you, gentlemen, very much f o r  your testimony. 
19 You w i l l  be receiv ing questions i n  the  ma i l .  We have a panel 
20 next.  i f  you could excuse yourselves. 

22 I t ' s  the fo rce  s t ruc tu re  o r  other th ings,  the 
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14 Obviously, we're c u t t i n g  down on the t r i g g e r  pu l le rs .  
15 We have fewer people t h a t  w i  11 be involved i n  
16 actual combat. The support, the  supply and the maintenance, 
17 i n  many respects, i s  a d i f f e r e n t  s tory ,  p a r t i c u l a r l y  w i t h  
18 respect t o  the issue o f  the depot maintenance. 
19 As a matter o f  f a c t ,  i t ' s  my reco l lec t ion ,  and I 
20 don' t  have any char ts ,  no data i n  f r o n t  o f  me now. tha t  
21 during the  next -- e i t h e r  the past three years o r  the next 
22 three years. the amount o f  money t h a t  DO0 i s  going t o  spend 

21 MR. BERTEAU: Thank yo;. M r .  Chairman. 
22 GEM WENT: Thank you, s i r .  
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1 on depot modernization and i n f r a s t r u c t u r e  and operations i s  
2 increasing. 
3 A l l  the wh i le  we're reducing the money we're 
4 spending genera l ly  f o r  DOD by 40 percent, wh i le  the re  i s  
5 excess capacity,  as you we1 1 t e s t i f i e d  to ,  whi le, even though 
6 there i s  excess capaci ty  w i t h i n  the services, there i s  
7 p r i v a t e  enterpr ise which poss ib ly .  arguably, could do the 
8 same work. I mean, they b u i l d  the systems. They should be 
9 able t o  maintain them. 

10 What, i n  your candid, nongovernment view, i s  the 
11 log ic  i n  increasing tha t  component o f  DOD spending when we're 
12 reducing the people who have the teeth? 
13 GEM WENT: Well, there i s  absolute ly  no log ic  i n  i t 
14 a t  a l l .  
15 CHAIRMAN COURTER: I thank you very much. 
16 GEN WENT: I f  I may expla in  j u s t  a b i t ,  I do f i n d  
17 myself i n  a l i t t l e  d i f f e r e n t  p o s i t i o n  here than on many 
18 occasions when I came t o  t e s t i f y  before the Congress. 
19 CHAIRMAN COURTER: Yes. I know. 
20 GEN WENT: I f  you look a t  any other measure o f  
21 a c t i v i t y  w i t h i n  the Department o f  Defense -- fo rce  s t ructure,  
22 force levels ,  personnel leve ls ,  t o t a l  expenditures -- and you 
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1 CHAIRMAN COURTER: Thank you very much. We have 
2 Major General Lawrence F a r r e l l ,  the United States A i r  Force. 
3 the Pr inc ipa l  Deputy Di rector .  Defense Log is t i cs  Agency. 
4 I f  he would come t o  the witness t a b l e  along w i th  
5 Lieutenant General Alonzo E.  Short, J r . ,  D i rector  o f  Defense 
6 Information Systems Agency. what we w i l l  do. i f  it i s  okay 
7 w i t h  both o f  you, i s  t o  al low both o f  you. i n  the order I 
8 j us t  introduced you, t o  g ive  a b r i e f  opening statement, no 
9 need i n  reading tha t  which we can read. and then subject 

10 yoursel f  t o  the questions t h a t  we have. 
11 I w i l l  s t a r t  out simply by asking tha t  i f  
'12 Comnissioners have supplemental quest ions we don't  have time 
13 f o r  t h i s  morning, could you both respond i n  w r i t i n g  t o  those 
14 questions? 
15 MAJ GEN FARRELL: Cer ta in ly .  
16 LT GEN SHORT: Cer ta in ly ,  M r .  Chairman. 
17 CHAIRMAN COURTER: Thank you very much f o r  being 
18 here. I recognize Major General F a r r e l l .  
19 Openinq Statement by Major General Lawrence P. F a r r e l l  
20 MAJ GEN FARRELL: Good morning. s i r .  and 
21 Comnissioners. My name i s  Major General Larry  F a r r e l l ,  and 
22 I 'm the Pr inc ipa l  Deputy D i rec to r  f o r  DLA and I also served 
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1 as the Chairman f o r  the  DLA BRAC Executive Group. As you 
2 know, we d i d n ' t  p a r t i c i p a t e  i n  previous rounds o f  BRAC. 
3 although we were a f fec ted  by previous BRAC decisions. so t h i s  
4 i s  our f i r s t  t ime. 
5 We bel ieve t h a t  the BRAC process has great 
6 p o t e n t i a l  f o r  the  Oefense Log is t i cs  Agency t o  save DOD 
7 d o l l a r s  by using excess space and consol idat ing and merging 
8 our a c t i v i t i e s .  
9 The recomnendat ions which we forwarded t o  the 

10 Secretary o f  Oefense in tegrate the pro jected force structure, 
11 l o g i s t i c  support requirements, which we see i n  the proposed 
12 business improvements, and a de ta i led  analysis tha t  best 
13 posture us f o r  the fu tu re .  
14 The foundation f o r  our process was the DO0 force 
15 s t ruc tu re  plan and OLA's concepts o f  operat ion f o r  our 
16 business areas. With these as a basis, our executive group 
17 formulated spec i f i c  measures o f  mer i t  and subcr i te r ia  i n  
18 order t o  perform our analysis. We then went through excess 
19 capacity,  m i l i t a r y  value, r e l a t i v e  rankings, and we developed 
20 a mul t i tude o f  scenarios analyzing re tu rn  on investment. 
21 A l t hough theseana l ysesp roceeded ina l i nea r  
22 fashion, we r e v i s i t e d  our steps a t  po in ts  i n  time t o  bounce 
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1 off of them our concepts of OPS, force structure implications 
2 and interservice impacts which we were participating in at 
3 that time. 
4 The eight mandated criteria were fundamental to our 
5 development of measures of merits and sub-criteria. I want 
6 to emphasize at this time that we went to great lengths to 
7 ensure that we had an impartial approach to our 
8 recomnendations. 
9 Since August of last year, we have been working 
10 closely with the General Accounting Office, and with the 
11 Comnission staff, Mr. Matt Behrmann, and have sought their 
12 involvement in the steps of our process to make sure we were 
13 proceeding in the correct way. 
14 To compare our facilities, we grouped into four 
15 categories: regional headquarters, distribution depots, 
16 supply centers, and service and support activities. We 
17 categorized these activities and compared them within 
18 categories, and where we had uni~que activities, they were 
19 evaluated individually and on their own merits. 
20 We went back to the previous round of BRAC and 
21 asked a question of the GAD and the Comnission staff: Which 

1 those two activities. 
2 Secondly, we looked at the opportunity to improve 
3 the efficiency of the material management cycle. In this 
4 regard, both OLSC and DRMS perform supply-related functions. 
5 making them ideal candidates to gain efficiencies through 
6 realignment with the OLA Inventory Control Point. 
7 For the clothing factory which we recomnended to 
8 close, we decided in our deliberations that that mission is 
9 no longer essential to the Department of Defense, and we f inc 
10 that the products can be more economically obtained from 
11 comnercial sources. 
12 I'd like just to point out here, DLA does not own 
13 all the land on which our activities are located. The 
14 services do; however, we have considered the environmental 
15 impacts from each of the locations which we have recomnendea 
16 for realignment or closure. 
17 I've listed in my statement for the record a 
18 detailed listing of the things which we recomnended. I'd 
19 just like to close now by saying that our present value of 
20 our recomnendations is $1.5 bi 1 1  ion and in steady state 
21 savings. it's $253 million a year. We start saving in '98 

I 22 was the best approach to use for formulation of measures of 22 and we reach full savings in the year 2000. 
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1 merit and sub-criteria? 
2 We adopted, based upon their advice, the Army 
3 system. which was used in the last round, which identified 
4 measures of merit for our activity, mission essentiality, 
5 mission suitability, operational efficiency, and 
6 expandability, and then we cross-walked the OOD criteria to 
7 these four measures of merit for DLA, and then we assigned 
8 weights to them through a process of consultation and went 
9 through our analysis. 
10 When the analyses were presented to the executive 
11 group for its review, the names of the activities were 
12 deliberately coded to preclude any bias or subjectivity, as 
13 we asked questions, "Why did 1ns:tallation X or Supply Center 
14 B rank this way? What were the things that drove the rating 
15 there?", so that we could get some idea of the sensitivity of 
16 what the criteria were doing to the analysis. 
17 Just very briefly, the rationale we used for 
18 closing things. I'll visit that and then open myself for 
19 questions. For distribution dep~ots we recomnended to 
20 closure, it was a place where we were a tenant, and we were 
21 following the service recomnendat ions. 
22 So, if they closed their maintenance facility, the 
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1 distribution depot which supported that maintenance activity, 
2 we also closed, and the material that remained there we woulc 
3 follow wherever the maintenance activity went. Some material 
4 would not go, but we assumed about 70 percent of the material 
5 would follow the maintenance activity. 
6 For the Defense Contract Management Oistricts where 
7 we managed contracts for 000, we decided to disestablish two 
8 of our five Defense Contract Management Oistricts to realign 
9 the mission among the three remaining districts with the 
10 highest overall military value. This decision reflects both 
11 recent and projected reductions in work load. 
12 For purposes of inventory control points, the prime 
13 drivers in that decision realign with the benefits which we 
14 could see deriving from the mission benefits of consolidation 
15 and merging of activities, as well as the monetary benefits 
16 from the overhead savings and reduced installation costs. In 
17 other words, it was advantageous monetarily to close an 
18 installation rather than simply to reduce it in place. 
19 For service and support activities like Defense 
20 Reuti lization and Marketing Service in Battle Creek and the 
21 Defense Logistics Service Center, also in Battle Creek, we 
22 looked at the economic benefits, which were very large for 
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1 W e d o b e l i e v e , a n d I ' d l i k e t o r e e m p h a s i z e , t h a t  
2 our recomnendat ions are the result of a fair process, which 
3 is consistent and objective, well documented, founded on the 
4 law, which was the first thing we revisited before we 
5 started, and executed with diligence. I would be happy to 
6 answer any questions which you may have here or to take the 
7 tougher ones back for a more detailed answer and get you an 
8 expeditious response. 
9 CHAIRMAN COURTER: Thank you very much. We'll get 

10 to the questions in a minute. GEN Short, thank you for 
11 coming. 
12 O~eninq Statement bv Lieutenant General Alonzo Short, Jr. 
13 LT GEN SHORT: Thank you very much, Mr. Chairman 
14 and Members of the Comnission. You know my name and my 
15 position. The charter of my organization is simply the 
16 centra 1 management of end-to-end informat ion technology in 
17 the Department of Defense. 
18 1 brought along with me a couple of members of my 
19 technical staff today for some of the tougher questions later 
20 on, but I would like to make a brief opening statement. 
21 Let me say I am very, very pleased to have the 
22 opportunity to present the agency's views regarding the 

Page 65 of 196 Pages 
1 policies and methodologies adopted from our counterparts in 
2 industry and used to develop this list of information 
3 processing activities recomnended for realignment. 
4 The plan we have submitted follows the practice 
5 used by every world class information technology organization 
5 by consolidating small, less effective information processing 

I 7 operations into larger ones, to take advantage of proven 
8 economies of scale. 
9 Proof of the degree of improvement that can be made 
10 in DOD information processing activities lies in a cmparisoa 
11 with our counterparts in the private sector. Independent 
12 analyses reveal that the average DOD center is 30 percent 
13 less efficient than its comnercial counterpart, and 65 
14 percent the best in industry. We all know this means big 
15 dollars. 
16 By adapting the proven business practices of our 
17 comnercial counterparts, DOD has the potential to be even 
18 more efficient than the best within industry because of our 
19 existing investments in the plant and equipment and because 
20 we don't have the burden or the need to pay profits to 
21 investors. 
22 So, we need this consolidation plan to achieve the 
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1 DOD's current computing and comnunications 
2 infrastructure is a mixture of systems and equipment 
3 independently developed, operated and supported by defense 
4 components. There are also duplications in informat ion 
5 technology procurement activities which impact technology 
6 upgrades, hardware inoperability and systems interfaces. 
7 These new responsibilities for centrally managing 
8 the defense information infrastructure include the management 
9 and control of information processing centers. long haul and 
10 regional comnunications networks, software design and support 
11 activities, and the acquisition of information technology 
12 components and services. 
13 For the purposes of the discussion here today, our 
14 initial steps have centered on the consolidation of 59 
15 information processing centers into 15. We have developed 
16 procedures and methodologies for working these consol idat ions 
17 within the BRAC guidance and in a fashion that capitalizes on 
18 the greatest economies. efficiencies and capabilities within 
19 the Department. 
20 A copy of our list of recomnendations for closure 
21 and realignment and supporting documents have been submitted 
22 for the written record. To faci 1 itate your questions. 

1 reductions envisioned in the Defense Management Report 
2 Decision 918. In fact, these consolidations are essential to 
3 enable DOD to achieve the approximately $4.5 billion in 
4 savings envisioned with the establishment of the defense 
5 information infrastructure. 
6 A brief discussion of recent changes in management 
7 of information technology in DO0 will put my answers to your 
8questions in the proper perspective, hopefully. TheDOD has 
9 produced a series of policy documents, designed to instill 
10 sound business practices in the Department and to centralize 
11 policies, procedures, standards and systems while 
12 decentralizing execution and implementation. 
13 These policies were initiated in direct response to 
14 changes in national priority and in an effort to evolve 
15 efficient and protected 000-wide informat ion infrastructures 
16 and basically to save money. 
17 DISA was directed to develop the defense 
18 informat ion infrastructure which wi 1 1  centrally manage 
19 information technology department-wide, to take advantage of 
20 the continuing advances in computer and comnunicat ion 
21 technologies, and to fundamentally change the approach to 
22 processing and distribution of information. 
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1 percent of one of our element's budget for the training to 
2 update the employees' technical skills. My point is that 
3 although we are sensitive to employees' reuse and to their 
4 needs, some of our current employees may sti 1 1  fall through 
5 the safety net as we right-size this operation. 
6 I am sure that all of you agree more needs to be 
7 done to ease the impact of the changes that are being forged 
8 here today, so, Mr. Chairman, I am very, very pleased with 
9 the objective approach that we have taken to determine the 
10 reconendations that we have presented for BRAC 
11 consideration. 
12 We seek now to codify our consolidated plan into 
13 the BRAC process, thus avoiding shifting priorities and 
14 allowing us to plan more effectively to. one, retain 
15 workforce where necessary; and, two, to build a more 
16 efficient information infrastructure. I am now ready to take 
17 questions that you may have. Thank you. 
18 CHAIRMAN COURTER: Thank you very much, GEN Short. 
19 This time, we'll start out with Peter Bomnan. 
20 COMMISSIONER BOWMAN: Earlier in this hearing, we 
21 talked a lot about excess capacity. My question for DLA 
22 principally is: I think you've recognized that. After these 

1 condition. Then we looked at the category of security, 
2 backup power, comnunications, diversity and security 
3 perimeters. Operations looked at the proximity of 
4 comnunications hubs in the area, available band width and 
5 regional operational costs in the area. 
6 Our experts conducted site visits to validate the 
7 data used to rank the sites. Sensitivity analysis showed 
8 that the alternative rankings would not significantly change 
9 the number of sites selected. 
10 I would like to make one additional statement for 
11 the record, and that has to do with the impact of these 
12 decisions on the delicate human side on the plight of many 
13 Americans who have served our country well over the years, 
14 who now may be changing or even losing their jobs. 
15 The down-sizing of the Department of Defense is 
16 something that must be done. At DISA, we are going to great 
17 lengths to plan ways to assist affected employees through 
18 reassignments, retraining and other efforts that wi 1 1  act 
19 somewhat as a safety net, enable them to competitively seek 
20 alternative positions within the agency, the department and 
21 the private sector. 
22 For instance, we have earmarked roughly seven 
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1 however, I would like to give a brief initial description of 
2 the opportunity before us and some of our procedures. 
3 Our opportunity has been enabled by the informat ion 
4 technology price performance curve, which has been 
5 continuously improving for many. many years now. Current 
6 technologies require less space, less power and people than 
7 the older technologies that we are using today. 
8 Simply by modernizing the technology 
9 infrastructure, we create a surplus of facilities and 
10 staffing that can be released for significant reductions in 
11 cost of operations with no reduction in the services we 
12 provide to our customers. 
13 With a surplus of facilities, no construction or 
14 expansion was necessary for us to achieve our plan. The 
15 principal task was to decide which information processing 
16 centers would be retained and which should be closed. 
17 Our selection criteria was as objective as humanly 
18 possible, developed by a consensus of a multi-service defense 
19 agency task force, and based upon 15 criteria, categorized in 
20 three different categories. 
21 Facilities -- that looked at space, looked at the 
22 air conditioning, chilled water, electrical power, building 
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1 closures that you've recomnended, are you still over 
2 capacity? 
3 MAJ GEN FARRELL: In the distribution area, we had 
4 recomnended one closure, McClellan, which would put us right. 
5 at the end of this. at capacity. McClellan was pulled off 
6 the list by the Air Force and since we don't know exactly 
7 what they're going to do. that would probably make us over 
8 capacity by 15 million attainable cubic feet, which is what 
9 McClellan has. 
10 But, when you get to the end of this, we've got 
11 about 730 million cubic feet now and when we get to the end, 
12 we're going to be at about 500 million, so we're going to go 
13 down about 32 percent no matter how you slice it, so we'll be 
14 right at capacity, as we project it, when we end up. 
15 COMMISSIONER BOWMAN: A related question is 
16 privatization. You've already alluded to that in the 
17 clothing factory discussion, but I'm not as informed about 
18 the rest of your activities as that. To what extent and how 
19 did you consider privatization in your study? 
20 MAJ GEN FARRELL: When it came to the clothing 
21 factory, that was one of the primary reasons. The clothing 
22 factory is a small activity and it's about three percent of 
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1 the total output in clothing. It costs more to do the 
2 business there than it would to do it comnercially. 
3 We've got some innovative contracts that we've 
4 already put in place with some of the comnercial sectors. 
5 You have probably heard about one with the McDonald's 
6 Corporation. There is a factory there that makes both 
7 McDonald's linen and in mobilization, they would shift into 
8 manufacturing for DLA. 
9 So, we think there's a lot of innovative contract 
10 methods which we can adopt which would save money just in th 
11 clothing area, but you can expand that to all of our 
12 business. What we need to do is bring our administrative 
13 lead time down, and we think we can do that with innovative 
14 contracting. 
15 We've explored some of that in Philadelphia at the 
16 Defense Industrial Supply Center already, and potential 
17 savings are huge but in terms of BRAC, the clothing factory 
18 was mainly the one we looked at for privatization. 
19 CHAIRMAN COURTER: Comnissioner Cox. 
20 COMMISSIONER COX: If all of these recomnended 
21 closures and realignments are completed, what is the decreas 
22 in DLA personnel by number and percentage? 
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1 MAJ GEN FARRELL: 2500. round numbers. decrease. 
2 and it's about 3.8 percent of the people and it's about 4 
3 percent of the dollars, operating dollars. 
4 COMMISSIONER COX: You said you were coming down in 
5 capacity by roughly -- 
6 MAJ GEN FARRELL: Thirty-two percent of our 
7 attainable cubic, but that's not just this BRAC round. That 
8 includes the decisions that were made in the '88 round and 
9 the '91 round, and some of these things that we inherited 
10 from the services when we picked up the distribution depots. 
11 We have also gone through another analysis, 
12 independent of BRAC, on how we would reduce that, so when yo 
13 lump all of these decisions together, it's coming down 32 
14 percent. 
15 COMMISSIONER COX: I see. I think you testified 
16 that all of the closures and realignments came on bases wher 
17 the Air Force or other military were. Were there any of 
18 those that, considered separately, would be more efficient, 
19 more capable of handling on. where there are those kinds of 
20 tradeof fs? 
21 MAJ GEN FARRELL: We did a military value analysis 
22 in which we ranked all of our depots by their relative value 
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1 When it came to closing, we can't reach in and use that list 
2 until we get past what the services do, because those 
3 facilities on those maintenance installations were primarily 
4 devoted to servicing those maintenance activities. 
5 Once those maintenance activities go away, it 
6 doesn't make sense to stay there. Most of them are some of 
7 the smaller depots, anyway, so there is not great 
8 efficiencies, with the exception of McClellan. That's a 
9 pretty large depot there, and if the maintenance facilities 
10 were to go away, you could even get more storage space, so 
11 that's one of the exceptions. 
12 COMMISSIONER COX: Would it make sense, at that 
13 point, to keep a depot there? 
14 MAJ GEN FARRELL: We1 1, we'd have to go through 
15 that analysis. We'd have to look at the new set of 
16 circumstances and then go through the analysis to see where 
17 the business was going to be, whiit the cost would be to 
18 remain there. 
19 L e t ' s s a y t h e A i r F o r c e l e f t t h e b a s e e n t i r e l y a n d  
20 we decided to keep a depot there. We would have to assume 
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1 actually, being a tenant in terms of cost, on somebody else's 
2 installation. but you save the most money when you close a 
3 stand-alone facility, which we didn't do this time. 
4 COMMISSIONER COX: Right. Your criteria were 
5 different in that sense. that you had to look at first what 
6 the military services did. Did you separately look at an 
7 economic impact of the depots' closures? 
8 MAJ GEN FARRELL: Yes, we did. 

I 9 COMMISSIONER COX: That was included in both your 
10 analysis and each of the military services, or how does that 
11 work? 
12 MAJ GEN FARRELL: Well, we looked separately at the 
13 impacts of what we did, as directed by the Office of the 
14 Secretary of Defense. As an example, the largest economic 
15 impact was the closure of the depot at Tooele. which is 3.4 
16 percent, on the comnunity there. All the rest of our impacts 
17 were smaller than that. We were told by the Office of the 
18 Secretary that they would roll up the total and facts at 
19 their level. 
20 COMMISSIONER COX: But there were no depots closed 
21 or not closed because of economic impact? 
22 MAJ GEN FARRELL: That's correct. 
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1 COMMISSIONER COX: Thank you. 
2 CHAIRMANCOURTER: ComnissionerLevitt. 
3 COMMISSIONER LEVITT: Throughout this process, 
4 there is an effort by all concerned to take away the 
5 subjectivity of decisions with respect to closures and 
6 realignments. Sometimes, it's forced, but I'd kind of be 
7 interested to know what kind of analysis you employed in a 
8 decision such as closing the Contract Management Division at 
9 Philadelphia and Chicago, as opposed to other options that 
10 you had available to you. 
11 MAJ GEN FARRELL: Like what other options would 
12 those be. Comnissioner Levitt? 
13 COMMISSIONER LEVITT: Well. I don't know. 
14 MAJ GEN FARRELL: We looked at the work load that 
15 was coming down and we have, for some time, had the notion 
16 that the real work and the real benefit in Contract 
17 Management is on site in the factory and it's not in having 
18 lots of district headquarters, which essentially is their job 
19 is to supervise the activities of the field units, but the 
20 real contract management work is done out in the field. 
21 With the work load coming down, we used to have a 
22 large number of districts that went from nine to five, and we 
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1 see now that we could get by with three districts. The 
2 question then becomes, once you make that decision, which 
3 districts do you close? 
4 The ones that we elected to close were the ones 
5 that ranked the lowest on the military value analysis, and 
6 that analysis was done prior to revealing the names. Nobody 
7 knew what the names were unt i 1 after the analysis was over. 
8 COMMISSIONER LEVITT: That's the process that I'm 
9 always curious about. You establish standards and numerical 
10 characteristics and come up with a number. How close were 
11 Chicago and Philadelphia to other cities? 
12 MAJ GEN FARRELL: You can look in the book. They 
13 weren't very close in terms of the ranking. The others 
14 ranked much higher. As I recall, the west was the highest 
15 and followed very closely by the Atlanta office and the 
16 office in Boston. 
17 But, we didn't just simply accept blindly the 
18 analysis which was done by the criteria we had established. 
19 As I testified, we used our concepts of OPS. We used the 
20 impacts on the force structure. We used the impacts on the 
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21 responsibility for managing that whole installation and the 
22 costs to do that are fairly substantial, so we're better off. 

21 other services and we revisited that. 
22 Every time we revealed another piece of information 
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1 change. 
2 COMMISSIONER LEVITT: Would you say you might come 
3 up w i t h  a d i f f e r e n t  conclusion a year from now than you d i d  
4 today? 
5 MAJ GEN FARRELL: I f  a l l  o f  the defense work i n  the 
6 west went away, we would d e f i n i t e l y  come up w i t h  a d i f f e r e n t  
7 conclusion, but one o f  the th ings d r i v i n g  the keeping o f  the 
8 west was tha t  the west i s  i d e a l l y  centered i n  a short 
9 geographical area t o  respond t o  a h igh do1 l a r  value o f  

10 contracts .  
11 COMMISSIONER LEVITT: Thank you. 
12 MAJ GEN FARRELL: Yes, s i r .  
13 CHAIRMAN COURTER: Comnissioner Beverly Byron. 
14 COMMISSIONER BYRON: I was j u s t  going t o  ask: You 
15 keep r e f e r r i n g  t o  the west. Where i s  the one i n  the west? 
16 You've got At lanta. Boston and -- 
17 MAJ GEN FARRELL: I t ' s  i n  E l  Segundo. 
18 COMMISSIONER BYRON: E l  Segundo? 
19 MAJ GEN FARRELL: Par t  o f  our proposal i s  t o  
20 re locate t h a t  down t o  Long Beach t o  be s tay ing on government 
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1 and another piece o f  analys is ,  we went back and reconsidered 
2 those and said. "Have we done something t h a t  doesn't make 
3 sense here?" So, whi le  the analys is  proceeded i n  a l i near  
4 fashion, there was a l o t  o f  i t e r a t i o n  going on t o  the side a t  
5 each step o f  the process. 
6 We had some very s p i r i t e d  discussions on whether we 
7 were doing the r i g h t  th ings o r  not ,  and t h i s  was not 
8 something t h a t  was l i g h t l y  a r r i v e d  a t .  To do t h i s  p a r t i c u l a r  
9 piece o f  analysis, the Deputy i n  the contract  management 

10 business was f u l l y  involved as a member both o f  the executive 
11 group and i n  cha i r ing  the analys is  tha t  went on and 
12 overseeing the analysis tha t  went on t o  close the Contract 
13 Management D i s t r i c t s .  
14 COMMISSIONER LEVITT: If you d i d  t h i s  analysis two 
15 years ago, would you have come up w i t h  exact ly  the same 
16 conclusions? 
17 MAJGENFARRELL: No, s i r .  I w o u l d s a y  i f w e d i d  
18 it a year from now, we probably wouldn't, e i the r .  These 
19 th ings change. but two years ago, we were j u s t  assuming a l l  
20 the contract  management r e s p o n s i b i l i t y  from the services and 
21 we're s t i  11 i n  the process o f  d iges t ing  some o f  t h a t .  So, as 
22 the business base changes. d e f i n i t e l y ,  the decision w i l l  

21 property. 
22 COMMISSIONER BYRON: I have j u s t  one very quick 
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1 upon industry t o  do it f o r  us and it works very we l l .  
2 COMMISSIONER BYRON: I jus t  wanted t o  get tha t  on 
3 the record, because i t ' s  an important po in t  as we close. 
4 MAJ GEN FARRELL: Yes, ma'am. 
5 CHAIRMAN COURTER: Comnissioner Harry McPherson. 
6 COMMISSIONER McPHERSON: GEN Short, how d i d  you 
7 p ick  the 15 mega centers tha t  you're going t o  concentrate on? 
8 LT GEN SHORT: Basica l ly .  the f i r s t  t h i n g  we d id.  
9 we looked a t  c r i t e r i a  and we came up w i t h  15 d i f f e r e n t  

10 c r i t e r i a ,  and we had t h a t  i n  three categories. These 
11 categories were f a c i l i t i e s .  secur i t y  and operations. I 
12 bel ieve your package has a l i s t  o f  these c r i t e r i a  and also 
13 the weighting tha t  we used. 
14 A f t e r  we had done that .  and tha t  was a consensus 
15 t h i n g  i n  the group t h a t  we put  together made up o f  my people 
16 from the services and from the defense agencies. A f te r  we 
17 had gone through the c r i t e r i a ,  we looked a t  the 59 s i tes  and 
18 we went through and we rank ordered these s i t e s ,  employing 
19 the various c r i t e r i a .  
20 Then, as we got up t o  -- we got them ranked one 
21 through 35 and then we went through the process, then, o f  
22 applying work load. and as we appl ied the work load from the 
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1 question. You ta lked  about innovative contracts. I know 
2 when we had t o  ramp up very q u i c k l y  f o r  Desert Storm, we had 
3 a tremendous problem w i t h  achieving the  number o f  boots, f o r  
4 example, t h a t  were necessary. 
5 We had a tremendous number o f  boots, bu t  they were 
6 a l l  boots tha t  were geared t o  Vietnam, w i t h  water concept on 
7 a metal shaf t ,  and we were i n  the  desert w i t h  heat and so we 
8 had a problem meeting those needs. You are very comfortable 
9 w i t h  the innovative contract ing t h a t  you have w i t h i n  the 

10 p r i v a t e  sector t o  meet the needs i f  we have t o  ramp up again? 
11 MAJ GEN FARRELL: Yes, ma'am, we sure are. I might 
12 po in t  out tha t  the c l o t h i n g  fac to ry  i s  a small percentage o f  
13 output. They were producing -- 
14 COMMISSIONER BYRON: I understand t h a t .  
15 MAJ GEN FARRELL: At the top, they were producing, 
16 l e t ' s  say. 2.000 s h i r t s  a week. The requirement f o r  Desert 
17 Storm was 4 m i l l i o n  uniforms, so they couldn ' t  even begin t o  
18 make a dent i n  that ,  so we t h i n k  t h a t  p r i v a t e  contract ing i s  
19 the way t o  go. 
20 1 would also po in t  out t h a t  the re 's  a l o t  o f  areas 
21 i n  which we have re la t ionsh ips  w i t h  industry, and we don't  
22 have organic c a p a b i l i t y  t o  do t h a t  f o r  ourselves. We depend 
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1 services and the agencies, when we got t o  15, we had run out 
2 o f  work load. That meant t h a t  the remaining 44 were not 
3 required. 
4 I n  addi t ion,  we also d i d  increment i t i n  terms o f  
5 anci 1 l a r y  equipments tha t  would be required. w i th  25 percent. 
6 and a lso  incremented space, add i t i ona l  space, roughly 50 
7 percent f o r  contingency and fu tu re  operat ion. So, a f t e r  we 
8 had done tha t  and added and appl ied the work load, we ran out 
9 o f  work load a t  15, and t h a t ' s  how we came up w i t h  the 15. 

10 We d i d  s e n s i t i v i t y  analysis a f t e r  tha t ,  went back 
11 and discussed very s p i r i t e d l y  w i t h  the  par t i c ipan ts  on the 
12 group, and f i n a l l y  determined, w i t h  even f u r t h e r  analysis, 
13 yeah, you could change a l i t t l e  b i t  here. a l i t t l e  b i t  there, 
14 but essen t ia l l y  you came up w i t h  the  same number. 
15 COMMISSIONER McPHERSON: How does t h a t  work out 
16 geographically? 
17 LT GEN SHORT: I could have someone t o  read out. 
18 but  as I have seen the f i n a l  15. there i s  a dispersion across 
19 the cont inenta l  United States. I can g ive you a l i s t .  I can 
20 have t h i s  l i s t  sent up t o  you so you can take a look a t  it. 
21 but  there i s  a dispersion. 
22 We had -- a t  one time. we had 16 mega centers and 
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1 one was i n  Ca l i fo rn ia .  That was McClellan, but  o f  course, 
2 w i t h  it being put  on the e l im ina t ion  l i s t .  t h a t  has come o f f .  
3 but  we have a p r e t t y  good dispersion. O f  course, most o f  
4 them are  concentrated i n  the east/midwest area, but  there i s  
5 a f a i r l y  decent dispersion. 
6 COMMISSIONER McPHERSON: How much o f  an e f f e c t  w i l l  
7 t h i s  have on employment elsewhere? How many people are going 
8 t o  be l a i d  o f f  i n  the other -- what i s  it. 30-odd centers? 
9 LT GEN SHORT: Yes, s i r ,  the number o f  spaces 

10 e l iminated i s  about 2800, and what we have -- I mentioned i n  
11 my testimony tha t  7 percent o f  the budget o f  OEFCOT i s  
12 devoted t o  re t ra in ing .  
13 Right now, and our analysis i s  not  complete, we are 
14 looking a t  reemployment o f  w e l l  over 600 and we are also 
15 working w i th  the others i n  terms o f  those t h a t  w i l l  have t o  
16 change and where the pos i t ions are el iminated, p r i o r i t y  
17 placement, and other th ings t h a t  are tak ing place now w i th in  
18 the current  administrat ion t o  s o r t  o f  l i g h t e n  t h i s  load on 
19 those who w i l l  be changed o r  have t h e i r  pos i t ions eliminated. 
20 COMMISSIONER McPHERSON: Thank you. 
21 CHAIRMAN COURTER: Comnissioner Bob Stuar t? 
22 COMMISSIONER STUART: I would j u s t  ask, as you 

I 
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1 c lose f a c i l i t i e s  and get out o f  some o f  these funct ions, we 
2 t h i n k  o f  economic impact on the  c m u n i t i e s .  but  are there 
3 many o r  some instances where p r i v a t e  enterpr ise,  c m e r c i a l  
4 operators, w i l l  p i ck  up some o f  tha t  employment i n  those 
5 f a c i l i t i e s  which you are c los ing  o r  disengaging from? 
6 LT GEN SHORT: Without a doubt, s i r .  I t ' s  almost 
7 l i k e  a job f a i r .  The people a t  these f a c i l i t i e s  are h igh ly  
8 t ra ined  ind iv idua ls  i n  computer operations, i n  computer 
9 maintenance, software development, and j u s t  running 

10 f a c i l i t i e s .  
11 There i s  a very. very, very h igh  i n t e r e s t  on the 
12 p a r t  o f  the outside world t o  acquire these ind iv iduals .  I 
13 can t e l l  you, from my personal knowledge, t h a t  i n  some 
14 instances, r i g h t  here i n  the metropol i tan O.C.  area, some o f  
15 the people a f fec ted  have already been earmarked t o  go places 
16 i n  the  p r i v a t e  sector.  
17 COMMISSIONER STUART: That's important f o r  us t o  be 
18 aware o f  i n  terms o f  worry about economic impact. Thank you. 
19 CHAIRMAN COURTER: Comnissioner Johnson. 
20 COMMISSIONER JOHNSON: GEN Short, you mentioned the 
21 various c r i t e r i a  t h a t  you used i n  coming up w i t h  the 15 mega 
22 centers. Did you a lso look a t  the Base Closure e igh t  
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1 c r i t e r i a  o f  m i l i t a r y  value down through environmental? 
2 LT GEN SHORT: Yes, s i r ,  we c ier ta in ly  d i d  look a t  
3 t h o s e e i g h t c r i t e r i a .  I f y o u l o o k v e r y , v e r y c a r e f u l l y a t  
4 the submission, y o u ' l l  see t h a t  the f i r s t  three o f  the e ight  
5 c r i t e r i a ,  t h a t  the candidates t h a t  we selected s o r t  o f  map 
6 through those three c r i t e r i a ,  and the remaining, we u t i l i z e d  
7 those, a lso,  as p a r t  o f  our planning process. 
8 I al.so might add i n  add i t i on  t o  u t i l i z i n g  those 
9 e igh t ,  we a lso  u t i l i z e d  procedures t h a t  had been u t i l i z e d  

10 before dur ing the OMRO 924 e f f o r t s  by the  services, so t o  
11 answer your question, s i r ,  yes, we d id.  and we wi 11 continue 
12 t o  use those. 
13 COMMISSIONER JOHNSON: You mentioned t h a t  you came 
14 up w i t h  15 mega centers using the c r i t e r i a  and tha t  McClellan 
15 was t o  be one o f  those. Now t h a t  McClel lan i s  closing, do we 
16 need t o  go back and f i n d  another mega center t o  replace i t ?  
17 LT GEN SHORT: Real ly,  we do not .  Real ly.  I would 
18 love t o  have McClellan back because what t h a t  would do f o r  
19 me, t h a t  would g ive  me added contingency c a p a b i l i t y .  You 
20know,we' rea lways l ook i ng fo r con t i ngencycapab i l i t y ,  but 
21 the  15 mega centers t h a t  have been selected, t o  answer your 
22 quest ion s p e c i f i c a l l y .  w i l l  accolrmodate the  work load. 
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1 COMMISSIONER JOHNSON: But you wi 11 keep the 16th 
2 one i f McClellan -- 
3 LT GEN SHORT: Yes, s i r ,  w i thout  a doubt, and i t  
4 can be e f f e c t i v e l y  u t i l i z e d .  
5 COMMISSIONER JOHNSON: Were you able t o  work w i t h  
6 the  services i n  coming up w i t h  an o v e r a l l  information systems 
7 p lan as you came up w i t h  your base c losure candidates? 
8 LT GEN SHORT: As I mentioned i n  my testimony, s i r .  
9 as a p a r t  o f  the DMRD 918, Defense Information Systems Agency 

10 i s  responsible f o r  the c e n t r a l  management of the  end-to-end 
11 informat ion  technology o f  the Defense Informat ion 
12 in f ras t ruc tu re .  
13 As we speak, t h a t  process, as you know, i s  s t i l l  
14 working and what t h a t  process i s  looking a t ,  i t ' s  looking a t  
15 an o v e r a l l  i n f ras t ruc tu re  t h a t  would expand the  globe, tha t  
16 would a l low war f i g h t e r s  and users o f  t h a t  information system 
17 t o  be able t o  p lug  i n t o  t h a t  information system'anywhere i n  
18 the world f o r  any type o f  information services tha t  they 
19 need. 
20 CHAIRMAN COURTER: Comniss io~~er  McPherson. 
21 COMMISSIONER McPHERSON: I j ~ ~ s t  have a follow-up 
22 question, GEN Short. I p ick  you because you're s i t t i n g  i n  

Page 87 o f  196 Pages 
1 f r o n t  o f  me, but I could have asked it o f  anybody yesterday 
2 o r  today. 
3 As a p r i v a t e  c i t i z e n ,  looking a t  t h i s .  I 'm st ruck 
4 by the f a c t  t h a t  a t  some po in t ,  we thought we ought t o  have 
5 44 information centers around the  country. Yesterday, I 
6 asked the Chief of Naval Operations whether reducing the Navy 
7 on the east coast o f  the United States i n  such a s i g n i f i c a n t  
8 way would have an impact on the Navy's a b i l i t y  t o  ca r ry  out 
9 i t s  funct ions if we have another Persian Gul f  War. 

10 He said, "No, by no means. We're t a l k i n g  about 
11 c u t t i n g  out  f a c i l i t i e s  here i n  the U.S. and not overseas." 
12 It was as i f  they were j u s t  t o t a l l y  divorced, as i f  we'd been 
13 running a very large enterpr ise,  as indeed we have, as you 
14 a l l  have. throughout the country, huge f a c i l i t i e s .  depots, 
15 centers o f  one k ind  o r  another, and t h a t  a l l  o f  t h i s  was 
16 almost divorced from the overseas r e s p o n s i b i l i t i e s  tha t  made 
17 up the  th rea t  t o  which the force s t ruc tu re  had t o  respond. 
18 Now, here's my question. I'll put  it t o  you j u s t  
19 i n  terms o f  the information centers. Was there a th rea t  from 
20 the Soviet Union a t  some p o i n t  t h a t  requi red 44 information 
21 centers around the country, o r  could we, a t  some p o i n t  
22 e a r l i e r ,  have done w i t h  15? 
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1 LT GEN SHORT: I'll t r y  t o  answer it t h i s  way, 
2 Comnission McPherson. I t h i n k  I even heard one o f  the 
3 C o m n i s s i o n e r s s a y t h a t w e a r e i n a p e r i o d n o w o f j o i n t n e s s .  
4 Many o f  these centers t h a t  we are consol idat ing were centers 
5 t h a t  were developed independently and a lso developed a t  a 
6 t ime when technology c e r t a i n l y  was evolving. but c e r t a i n l y  
7 not  t o  the p o i n t  where it i s  today. 
8 One o f  the basic reasons f o r  the  Defense 
9 Information i n f r a s t r u c t u r e  i s  yes, t o  achieve economies o f  

10 scale, but p r i n c i p a l l y  t o  provide inter-operable systems, 
11 systems t h a t  would a l low the  various services and the 
12 agencies t o  in ter -operate everywhere t h a t  they might f i n d  
13 themselves i n  terms o f  whatever the th rea t  o r  the engagement 
14 might be. 
15 So, the independent development o f  these centers by 
16 the services and the agencies and the technologies a t  tha t  
17 t ime p rec ip i ta ted  some o f  the large number o f  centers tha t  we 
18 have now. 
19 But, today, the technologies and the pract ices are 
2 0 s u c h n o t o n l y w i t h i n t h e D e p a r t m e n t o f  Defense-- i t ' s  
21 happening i n  the p r i v a t e  sector -- t h a t  you can now do as 
22 much w i t h  something t h a t  can go on t h i s  desk as scmething 
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1 heretofore would have been requi red t o  f i 11 t h i s  room. 
2 COMMISSIONER McPHERSON: So, i t ' s  r e a l l y  technology 
3 t h a t  has dr iven tha t .  
4 LT GEN SHORT: I t ' s  technology and the  requirement 
5 f o r  i n t e r - o p e r a b i l i t y  amongst the  services, and ins tan t  
6 i n t e r - o p e r a b i l i t y  amongst the  services and the agencies. 
7 COMMISSIONER McPHERSON: Thank you. . 
8 CHAIRMAN COURTER: I have j u s t  a very b r i e f  one o r  
9 two questions. I t ' s  my understanding t h a t  before your 

10 recomnendation o f  c los ing  44, GEN Short, o f  these p a r t i c u l a r  
11 s i t e s  and down s i z i n g  it and consol idat ing same i n t o  15 mega 
12 centers, and you explained the r a t i o n a l e  f o r  tha t ,  t h a t  there 
13 was a recomnendation t o  c lose many others, four .  So, you 
14 have close t o  200. i n  essence, t h a t  you w i l l  be e l im ina t ing  
15 and p u t t i n g  i n  15 o r  i t may t u r n  out  t o  be 14 mega centers. 
16 We don' t  know fo r  sure, yet .  
17 The question I have i s :  Should t h i s  Comnission, if 
18 we concur i n  your recomnendat ion, f e e l  t h a t  you have 
19 conformed t o  the se lec t ion  c r i t e r i a ,  a r t i c u l a t e  the 44 i n  our 
20 repor t ,  o r  should we embrace the  ones t h a t  you attempted t o  
21 do on your own i n  our repor t ,  as wel l?  
22 LT GEN SHORT: S i r ,  I would -- I c e r t a i n l y  would 
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1 opt f o r  the larger  number. I ' d  1 i ke  t o  q u a l i f y  tha t  by 
2 saying the Defense Management Review Report Decision, there 
3 was one a t  924, and 924 was essen t ia l l y  the consol idat ion o f  
4 information processing centers by the various services. 
5 N o w t h a t w e a r e i n t h e D M R D 9 1 8 ,  t h e 1 9 2 f i g u r e  
6 includes the centers t h a t  my agency have picked up under the 
7 current DMRD and a lso  the e f f o r t s  tha t  the services are 
8 performing. 
9 Now. o f  the 192 centers, s i r .  as we speak, the 

10 services are working a t  consol idat ing those centers w i t h i n  
11 the Army, A i r  Force, DLA and other agencies and we envision 
12 tha t  roughly 90 o r  more of those w i  11 be consolidated. 
13 My request t o  t h i s  Comnission would be i n  add i t i on  
14 t o  the 59 t h a t  we are p u t t i n g  on the tab le  today, we 
15 c e r t a i n l y  would l i k e  t o  add those t o  the l i s t  and r i g h t  now, 
16 as o f  today, a t  t h i s  p a r t i c u l a r  time, t h a t  number i s  about 
17 another anywhere from 60 t o  90 more centers f o r  possible 
18 inc lus ion i n t o  the BRAC '93 i n i t i a t i v e .  
19 We can get the deta i  1s. I have my s t a f f  here. tha t  
20 can work the d e t a i l s  along w i t h  the services and the agencie 
21 t o  make the numbers c lear ,  but I would l i k e  t o  answer your 
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1 r i g h t  answer i n  my mind, but  my people t e l l  me the  answer t o  
2 tha t  i s  no. As I mentioned e a r l i e r ,  Comnissioner -- 
3 COMMISSIONER BYRON: I s  your answer d i f f e r e n t  than 
4 your people? 
5 LT GEN SHORT: No, ma'am. I t ' s  the same, 
6 absolute ly  the same. As I mentioned e a r l i e r ,  we c e r t a i n l y  
7 could use tha t  mega center as contingency f o r  what we are 
8 doing. 
9 I might ask you t o  understand. Comnissioner, we are 

10 involved -- we are t a l k i n g  59 s i tes ,  but we are a lso ta l k ing  
11 f u r t h e r  s i t e s  being added a t  a l a t e r  time. as I mentioned 
12 e a r l i e r ,  so I would ask tha t  t h a t  s i t e  be added. 
13 COMMISSIONER BYRON: Thank you, M r .  Chairman. 
14 CHAIRMAN COURTER: Any other questions by the 
15 Comnissioners? Comnissioner Stuar t .  
16 COMMISSIONER STUART: GEN Short, I am probably 
17 inadequately informed, but you suggested t h a t  we might add a 
18 s o r t  o f  broader number, g ive you a f u r t h e r  opportunity t o  
19 reduce addi t ional  centers as p a r t  o f  our recomndat ions  as 
20 we complete t h i s  process? 
21 LT GEN SHORT: Risht .  s i r .  

22 question s p e c i f i c a l l y .  Yes, I would l i k e  t o  add t o  the 59. I COMMISSIONER STUART:. Do you have a s o r t  o f  a range 
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I combined them i n t o  15 mega centers. On t h a t  l i s t  o f  
2 e l im ina t ion  and not one o f  the 15 i s  McClellan, understanding 
3 t h a t  McClellan was t o  close. 
4 Would you s p e c i f i c a l l y  s p e l l  out  t o  t h i s  member o f  
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1 CHAIRMAN COURTER: And. Genera 1, fo rg ive  me. I 'm 
2 going t o  ask you an u n f a i r  question. You've probably heard 
3 l o t s  o f  them, however. You very a r t i c u l a t e l y  explained t h a t  
4 i n  your work, information technology work, tha t  the 
5 consol idat ion from close t o  200 t o  14 o r  15 makes sense from 
6 an operat ional standpoint. 
7 It i s  dr iven by changing threats ,  perhaps, dr iven 
8 by changing technologies. dr iven by the need t o  greater 
9 inter-operabi 1 i t y  between the services, and good, sound, 

10 modern management e f f i c i e n c i e s  w i  1 1 occur. 
11 What i s  your op in ion on the Army Corps o f  
12 Engineers? 
13 LT GEN SHORT: The Army Corps o f  Engineers? 
14 Absolutely necessary. 
15 (Laughter) 
16 CHAIRMAN COURTER: I got what I deserved. 
17 COMMISSIONER BYRON: M r .  Chairman, may I ask a 
18 question? 
19 CHAIRMAN COURTER: Yes. 
20 COMMISSIONER BYRON: Because I th ink  it i s  s t  i 11 
21 unclear i n  my mind. I would l i k e  you t o  s p e l l  i t out very. 
22 very c a r e f u l l y .  You have taken 59 centers. You have 
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1 by 1:45 and w e ' l l  s t a r t  the testimony i n  the afternoon 
2 promptly a t  2:00 o 'c lock and we wi 11 adjourn today promptly 
3 a t  4:00 o'clock a t  the  l a t e s t .  Thank you. very much. 
4 (Whereupon. a t  11:51 a.m., a luncheon recess was 
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1 t h a t  we could l o g i c a l l y  put i n  there? Open-ended things are 
2 awfu l l y  hard t o  sometimes support and j u s t i f y .  
3 LT GEN SHORT: Yes. I do, s i r .  I wish I could 
4 a r t i c u l a t e  the exact d e t a i l s  a t  t h i s  po in t ,  but  I can provide 
5 tha t  information t o  the C m i s s i o n  and I can do tha t  i n  short 
6 order. 
7 COMMISSIONER STUART: M r .  Chairman. I t h i n k  it 
8 would be very in terest ing.  
9 CHAIRMAN COURTER: Le t ' s  do tha t .  

10 COMMISSIONER STUART: Thank you, GEN Short. 
11 CHAIRMAN COURTER: Any other  questions by the 
12 Comnissioners? 
13 (No response.) 
14 CHAIRMAN COURTER: Seeing none, GEN F a r r e l l .  GEN 
15 Short, thank you very much f o r  appearing before us. Just one 
16 b r i e f  announcement, two b r i e f  announcements. 
17 A t  noon, 12:OO noon, there wi 11 be a press 
18 a v a i l a b i l i t y  on the f i r s t  f l o o r  j u s t  before you get t o  the 
19 main horseshoe. That's the same locat  ion we had one 
20 yesterday. That's i n  ten minutes, so f o r  those people tha t  
21 want t o  go down there and get  set up, they can. 
22 I 'm asking tha t  Comnissioners re tu rn  t o  t h i s  room 

I 5 the ~cnnnis~sion ' that i f  ~ c ~ l e l l a n  does no t  close, would you 5 taken.) ' 

6 look t o  t h i s  C m i s s i o n  t o  pu t  t h a t  back i n t o  an operat ional 
7 capacity,  o r  would you l o o k ' t o  t h i s  Comnission t o  keep t h a t  
8 as one o f  your 59 centers c u t t i n g  down t o  15 f o r  closing? 
9 LT GEN SHORT: Given the decisions on McClellan, I 

10 would ask the Comnission t o  add McClellan back t o  my l i s t ,  
11 making t h a t  l i s t  16 as opposed t o  15, but I would a lso ask 
12 the Comnission t o  understand t h a t  by adding McClellan back, 
13 tha t  s i g n i f i c a n t l y  does change the f igu res  associated w i t h  
14 savings, and without McClellan, I 'm looking now a t  an 
15 i n i t i a l  -- 
16 COMMISSIONER BYRON: Should the s t a f f  o f  t h i s  
17 Comnission look a t  the methodology t h a t  you used t o  go from 
18 59 t o  15 and come up w i t h  another mega center t o  be closed i f  
19 McClellan were t o  be put  back on the l i s t ?  I 'm only  going t o  
20 have one t ime t o  ask you questions, and so i t ' s  now, and I 
21 j u s t  want t o  get  it c lear  i n  my mind. 
22 LT GEN SHORT: The answer t o  t h a t  -- I have the 
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1 A F T E R N O O N  S E S S I O N  
2 (2:OO p.m.) 
3 CHAIRMAN COURTER: The Comnission w i  11 come t o  
4 order. Thank you very much f o r  being here, M r .  Stone. The 
5 Honorable Robert A.  Stone, Deputy Assistant Secretary o f  
6 Defense f o r  Ins ta l la t ions .  Secretary Stone, you may proceed 
7 w i t h  your opening statement. 
8 Just one generic quest ion and t h a t  i s ,  t h a t  when 
9 our questions are over, conceivably, we' 11 th ink  o f  other 

10 th ings tomorrow o r  not get t ime enough t o  ask a l l  our 
11 questions and i f  we submit the questions f o r  the record. 
12 would you be able t o  respond on the record i n  answer t o  those 
13 questions? 
14 MR. STONE: Cer ta in ly ,  M r .  Chairman. 
15 CHAIRMAN COURTER: Thank you very much. M r .  Stone. 
16 You may proceed. 

I 
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17 Ooeninq Statement bv the Honorable Robert A. Stone 
18 MR. STONE: Thank you, Mr. Chairman. First of all, 
19 I want to salute all of you for your public service and for 
20 Comnissioner Stuart and Comnissioner Levitt and Chairman 
21 Courter who are doing it a second time, I salute you 

16 It occurred to me that the idea, the spirit and quality of 
17 the soldiers at Fort McClellan has been high, and they work 
18 near and at and around the chemical weapons training 
19 facility. 
20 One reason their spirit and quality of work is high 

1 Closing bases is an important part of m y  job, and 
2 it's something I have come to rather lately. My role as 
3 Deputy Assistant Secretary of Defense for Installations has 
4 been preaching the gospel of excellence at our bases. 
5 fostering excellent installations for our soldiers, sailors. 
6 airmen and marines. 
7 That means excellent work places, excellent living 
8 places, excellent base services and, all in all, making our 
9 military comnunities the kinds of comnunities that you'd want 
10 your sons and daughters to live in, and as the defense budget 
11 and program diminishes, that is becoming more and more 
12 difficult. 
13 1 have a couple of charts here that I 'd 1 ike to 
14 show you and I know you've seen many of these numbers in the 
15 last couple of days. Why close domestic bases? From the 
16 Cold War peak to our plan for 1977, the defense budget wi 1 1  
17 fall about 41 percent. The number of military personnel 
18 stationed in the United States will fall about 30 percent and 
19 our domestic base structure will fall 15 percent. 
20 Now, my baseline is 1985. Even in 1985, that 
21 wasn't a very good baseline for us. Our bases then were 

22 quadrupally. 
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22 deteriorating. We were replacing facilities on a 100-year 

21 is because they know they are well taken care of, and they 
22 know they are living and working in a safe place, and their 
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1 cycle. That means we were replacing about one percent of our 
2 bui ldings every year. 
3 No business would dare operate on such a small 
4 replacement rate. We were deferring maintenance and repairs 

5 When I say deteriorating, let me give you a couple of 
6 examples of deterioration that is going on right now. There 
7 is a Navy base that's run out of money to keep its gymnasium 
8 open. 
9 There is a Marine base that':; run out of money to 
10 operate a child care center, another Marine base that's run 
11 out of money to maintain its family housing and, as a result, 
12 they've closed some of their family housing and they are 
13 putting the Marines out on the economy and paying them a 
14 housing allowance. 
15 There is a Navy base with a pier that's about to 
16 fall in the water because of lack of maintenance, and an Air 
17 Force Base where they couldn't fix the air conditioners 
18 during the sumner time in the troops' dormitories and the 
19 troops sweltered through a hot eastern sumer. 
20 So, that's an example of the kind of deterioration 
21 that has existed right now, and we're on a path to much worse 
22 unless we close a lot more bases. We are facing a deficiencq 
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1 families live in base housing and they know that's safe, and 
2 their children go to the base schools, and they know that's 
3 safe. 
4 So, the quality of our installations affects the 
5 spirit and quality of our work, and if we provide excellence, 
6 that spills over into the spirit of the military. the spirit 
7 of the civilian supporters, and it pays off in combat 
8 capabi 1 ity. Deteriorating installations reduce combat 
9 capability. 
10 The bottom line on my chart says we've been there 
11 before and don't want to go back, and in the words. Mr. 
12 Chairman, of your favorite and my favorite New Jersey 
13 philosopher. Yogi Berra, if we don't learn, we're bound to 
14 keep making the wrong mistakes. We don't want to keep making 
15 the wrong mistakes. 
16 Mr. Chairman. I encourage you and the Comnission to 
17 examine our proposals and I dearly hope that you act 
18 favorably on them. That completes my statement and I 'm 
19 available to answer questions. 
20 CHAIRMAN COURTER: Thank you very much, Secretary 
21 Stone. I have just a couple of questions quickly and then 
22 we'll go around the Comnissioners. Of all the witnesses that 
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1 we wi 1 1  ever have testify before this panel, nobody has 
2 worked on these issues as long as you and has the breadth and 
3 depth of knowledge, so your testimony is very important. 
4 If we do not get to all of the questions, if you 
5 would be so kind to answer whatever questions we have for the 
6 record. 
7 MR. STONE: Certainly. 
8 CHAIRMAN COURTER: One area intrigues me. We are 
9 quick. cursory, we haven't examined the details of the 
10 proposed list proferred by the Secretary of Defense, but in a 
11 crude overview, it appears that there's at least three 
12 facilities that may be resuscitated when they were, in 
13 essence. voted for closure and, in some case, recomnended, or 
14 I think in all cases. recomnended for closure by the 
15 Department of Defense. 
16 I'mspeakingofMcDill. I'mspeakingofCarswell 
17 and I'm speaking of Bergstrom. Is it Bergstrom? No, not 
18 Bergstrom. 
19 MR. STONE: Rickenbacker. 
20 CHAIRMAN COURTER: Rickenbacker, thank you. Did 
21 that come as a surprise to you? What is the rationale of it? 
22 I can't ask you the quest ion whether I agree or disagree. 

I 
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1 in funding of about $10 billion a year. To maintain the 
2 bases that we wi 1 1  have after the 1993 round, if you approve 
3 it all, we have a requirement for about $30 billion a year of 
4 base funding and we have a plan to spend about 20, so we have 
5 a long way to go. 
6 Well, so what if your bases deteriorate? Who 
7 cares? The military is shrinking and maybe we ought to let 
8 our bases deteriorate. Well, that's a bad idea. The quality 
9 of our installations, of the facilities and services they 
10 provide, affects the spirit and the quality of work of all 
11 000's people. If we let our installation deteriorate, we 
1 2 d i r e c t l y a t t a c k t h e s p i r i t o f t h e m i l i t a r y a n d t h a t ' s a v e r y  
13 bad thing to do. 
14 I was watching the hearing this morning, Mr. 
15 Chairman. when the issue of reuse of Fort McClellan came up. 
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1 You'll support the list, but if you could articulate the 
2 rationale and reasoning for it. 
3 MR. STONE: Mr. Chairman, our preference, and I 
4 know this is the preference of everybody in the Off ice of the 
5 Secretary of Defense who has worked on this. would be to just 
6 put the '91 actions and the '88 actions behind us and never 
7 have to reconsider anything. 
8 And, in the cases you mentioned, and I don't have 
9 the detail in mind for Rickenbacker, but I encourage you to 
10 ask the Air Force people about it, but in the case of McDi 1 1  
11 and Carswell, we have done some agonizing about it. 
12 M c D i l l , a s y o u k n o w , w a s n o t r e c o m n d e d f o r  
13 closure in 1991. It was recommended for realignment and our 
14 intention was to stop operating the air field but to maintain 
15 the substantial investment we had in the two major c m a n d  
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1 us tha t  there were great operat ional advantages i n  moving 
2 from the small f a c i l i t y  they have a t  Dal las t o  Carswell. 
3 That's an assessment o f  m i l i t a r y  value and my only advice t o  
4 you i s :  Look a t  it. and i f  it makes sense t o  you, approve 
5 it, and i f  it doesn't make sense t o  you, t u r n  it down. 
6 CHAIRMAN COURTER: A question w i t h  regard t o  
7 maintenance depots. We have had a l o t  o f  i nqu i ry  from the 
8 panel. Various people have t e s t i f i e d  about i t. I think i t ' s  
9 f a i r  t o  say tha t  there has been so f a r  an agreement by a l l  

10 the witnesses from the highest t o  the lowest, and we're not 
11 deal ing w i t h  anybody very low -- 
12 MR. STONE: I t h i n k  I 'm  the lowest so f a r .  
13 CHAIRMAN COURTER: Well, no t  the  way we look a t  it. 
14 MR. STONE: Thank you. 
15 CHAIRMAN COURTER: -- tha t  there i s  profound excess 
16 capacity i n  our m i l i t a r y  depots t h a t  do the maintenance work, 
17 and tha t  there i s  a cont inuing e f f o r t  t o  fund and modernize 
18 those depots. 
19 The amount o f  money t h a t ' s  being used t o  modernize, 
20 t o  b u i l d  and t o  operate those r e a l l y  has a d i f f e r e n t  curve 

16 headquarters there. 
17 A l l  I can say about McOil l  i s  t h a t  our ca lcu lat ions 
18 were confounded by an act  o f  God. We needed a home f o r  the 
19 u n i t s  from Homestead and the p r i c e  o f  moving some t o  McOi 11 
20 was very much cheaper than the p r i c e  o f  maintaining them a t  
21 Homestead. 
22 And, a t  Carswell, the Navy, i n  p a r t i c u l a r ,  has t o l d  

21 l i n e  than the arnokt o f  money we're-spending on troops and 
22 operations and a i r c r a f t  c a r r i e r s  and planes and surface 

16 on m i l i t a r y  value, does it not? You seem t o  have stressed 
17 t h i s  i n  your comnents. 
18 MR. STONE: I th ink  very much, Comnissioner Stuar t ,  
19 tha t  q u a l i t y  o f  l i f e  does af fect  m i l i t a r y  value. I 'm 
20 cautious o f  saying tha t  the q u a l i t y  o f  l i f e  i n  Maine i s  
21 b e t t e r  o r  worse than the q u a l i t y  of l i f e  i n  New York. There 
22 are people on both sides of t h a t  equation. 
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1 ships, e t  cetera. 
2 There is .  added t o  t h a t  fac to r ,  another issue and 
3 t h a t  i s ,  the p r i v a t e  i n d u s t r i a l  base whereby there's a l o t  01 
4 p r i v a t e  companies that ,  a t  f i r s t  blush, appear t o  be 
5 p e r f e c t l y  competent t o  doing some o f  t h i s  depot maintenance 
6 work, i f  you understand the f a c t  t h a t  they b u i l t  the systems 
7 i n  the f i r s t  place and t h a t  i f  t h e i r  c r i t i c a l  mass goes so 
8 low, there w i l l  be massive i n e f f i c i e n c i e s  i n  the new systems 
9 t h a t  they do produce and a lso a lack o f  c a p a b i l i t y  t o  surge 

10 i f so required. 
11 The question I have i s :  Do you th ink  the services 
12 o r  do you t h i n k  -- we l l ,  l e t  me put it tha t  way. Do you 
13 t h i n k  the services have, i n  t h i s  recomnendation, done a l l  
14 t h a t  should be done w i t h  regard t o  e f f i c i e n c i e s  i n  the area 
15 o f  the  depot maintenance f a c i l i t i e s ?  
16 MR. STONE: No, s i r .  I t h i n k  -- I don't  mean t o  be 
17 c r i t i c a l  o f  the work the services have done t o  date, and 
18 they've done an ext raord inary amount, bu t  we have a long way 
19 t o  go. 
20 The study f o r  the  Chairman o f  the  J o i n t  Chiefs o f  
21 S t a f f  sa id  t h a t  we had 25 t o  50 percent too  much depot 
22 capacity and we're nowhere near reducing our depot capacity 
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1 by tha t  amount, so we jus t  have a l o t  f u r t h e r  t o  go, and we 
2 have t o  do a b e t t e r  job o f  learn ing how t o  work i n t e r  
3 service. 
4 CHAIRMAN COURTER: Thank you. Comnissioner Bob 
5 Stuar t .  
6 COMMISSIONER STUART: M r .  Stone. I ' m  s i t t i n g  here 
7 wondering how we t rans la te  q u a l i t y  o f  l i f e ,  maintenance o f  
8 f a c i l i t i e s ,  i n t o  m i l i t a r y  value i n  our assessment o f  various 
9 i n s t a l l a t i o n  because i n  one instance, as you probably are 

10 w e l l  aware, we gave focus t o  t h i s  q u a l i t y  o f  l i f e  i n  the '91 
11 round. 
12 MR. STONE: Yes. s i r .  
13 COMMISSIONER STUART: We're r e a l l y  being sued today 
14 because it was sa id tha t  q u a l i t y  o f  l i f e  was not  one o f  the 
15 c r i t e r i a  t h a t  should be considered but yet ,  i t does impinge 
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1 COMMISSIONER STUART: I'll duck tha t  one. too. 
2 MR. STONE: Frankly, I 'm  a c i t y  person. I grew up 
3 i n  a c i t y .  I v i s i t e d  K. I .  Sawyer A i r  Force Base a couple of 
4 years ago and, as near as I could t e l l ,  the people who were 
5 s tat ioned there, by and large, loved it. 
6 I t ' s  a d i f f e r e n t  l i f e s t y l e  than I 'm  used t o ,  and I 
7 was there i n  the winter  and it was very d i f f e r e n t  than I was 

I 8 used to ,  but the q u a l i t y  o f  l i f e  tha t  I 'm th ink ing  o f  a t  our 
9 i n s t a l l a t i o n s  i s :  Are people's human needs and desires cared 

10 f o r ?  
11 A r e t h e y  l i v i n g i n a p l a c e t h a t t h e y c a n b e p r o u d  
12 o f ?  Are they working i n  a place t h a t  makes them f e e l  l i k e  

~ 13 professionals and tha t  gives them the too ls? Are there 
14 f a c i l i t i e s  there tha t  make them f e e l  t h a t  t h e i r  ch i ldren are 

1 5  safe and educated and cared f o r ?  Are there recreat ion 
16 f a c i l i t i e s  tha t  are worthy o f  a n ice  comnunity? 
17 I t h i n k  the q u a l i t y  o f  l i f e  t h a t  the services d i d  
18 account f o r  i n  t h e i r  analysis was the a v a i l a b i l i t y  o f  
19 f a c i l i t i e s  on m i l i t a r y  i n s t a l l a t i o n s .  
20 COMMISSIONER STUART: Well. I t h i n k  i t " s  reassuring 
21 t o  us and it c e r t a i n l y  makes sense t h a t  t h i s  does a f f e c t  
22 morale. and the de te r io ra t ion  o f  your s t ructures there, the 
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1 school f a c i l i t i e s ,  tha t  leads me t o  one f u r t h e r  question. ; 

2 O n e o f t h e i s s u e s t h a t ' s n o t r e a l l y d i r e c t l y  
3 r e l a t e d  t o  the numbers tha t  we a l l  pu t  together, j u s t  educate 
4 us a l i t t l e  b i t  on school systems and a t  least  overseas, the 
5 m i l i t a r y ,  the Army, has schools t h a t  are financed and 
6 provided f o r .  
7 When you get t o  a smaller comnunity and you close a 
8 base, i s  there an impact on the loca l  school system i n  t e n s  
9 o f  what i s  provided and what i s  the pa t te rn  o f  prov is ion f o r  

10 m i l i t a r y  personnel i n  r e l a t i o n  t o  the school d i s t r i c t s ?  
11 MR. STONE: The overwhelming m a j o r i t y  o f  ch i ld ren  
12 o f  m i l i t a r y  personnel go t o  pub l i c  schools t h a t  are par t  o f  
13 the s t a t e  o r  loca l  school system. I n  the United States, the 
14 m i l i t a r y  operates schools on a handful o f  bases, I th ink  i n  
15 North Carol ina and Kentucky and there may be a couple more. 
16 not  very many. 
17 Many o f  our bases are b i g  enough t h a t  the local  
18 school d i s t r i c t  w i l l  operate a school on the  base. When the 
19 base closes, t h a t  school becomes unneeded and there are 
20 arguments about whether t h a t ' s  a bene f i t  o r  a disadvantage 
21 f o r  the  school d i s t r i c t  as a whole. 
22 COMMISSIONER STUART: But i f  there  i s  no school on 
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1 the base provided by the mi 1 i t a r y  and there i s  a loca l  school 
2 d i s t r i c t ,  i s  the burden o f  t h a t  m i l i t a r y  comnunity recognized 
3 i n  some funding o f  the l o c a l  school d i s t r i c t ?  
4 MR. STONE: Most school d i s t r i c t s  get  some funding 
5 because o f  the presence of 000 people. I 'm not an expert on 
6 it. I do know tha t  there a re  arguments about whether i t ' s  a 
7 bene f i t  o r  a disadvantage t o  the loca l  d i s t r i c t .  We have 
8 heard f o r  years, f o r  example, t h a t  the Great Lakes Naval 
9 Tra in ing Center, we've heard complaints tha t  i t ' s  a f i n a n c i a l  

10 burden on the local  school d i s t r i c t s .  
11 So, j u s t  as f a r  as the school d i s t r i c t  i s  
12 concerned, they would be economically be t te r  o f f ,  o r  they say 
13 they would, i f they d i d n ' t  have t o  educate our ch i ldren,  and 
14 I t h i n k  there would be other school d i s t r i c t s  tha t  would be 
15 economically worse o f f .  Overal l .  I can' t  t e l l  you which i s  

I 

Page 1% o f  33 Pages O ivers i f  ied Reporting Services, Inc. - (202) 296-2929 



1 
Pagesaver 

DEFENSE BASE CLOSURE AND REALIGNMENT COMMISSION - Open Meeting:Tuesday, March 16, 1993 

16 b e t t e r .  
17 COMMISSIONER STUART: I 'm r e a l l y  d r i v i n g  a t  the 
18 f a c t  t h a t  i n  evaluat ing these recomnendations on the 
19 realignment o r  c losure o f  bases, i s  t h i s  a f a c t o r  tha t  we 
20 should take i n t o  considerat ion i n  terms o f  i t s  economic 
21 impact on the  loca l  comnunity? 
22 MR. STONE: 1 t h i n k i t ' s a s e c o n d o r d e r e f f e c t . M r .  

16 than three th ings on them, but  I -- 
17 COMMISSIONER BOWMAN: I know. and I apologize f o r  
18 t h a t .  
19 MR. STONE: -- would l i k e  t o  add one, and i t ' s  the 
20 way we do business. I f  you look a t  our force s t ruc tu re  plan, 
21 it t e l l s  you how many d i v i s i o n s  we have and how many a i r c r a f t  
22 and how manv shins. and i t ' s  o r e t t v  easv t o  ca lcu late 

I 
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1 Stuar t .  I t h i n k  the over r id ing  economic impact i s  the 
2 employment impact, both d i r e c t  000 employment and i n d i r e c t  
3 employment t h a t  our d o l l a r s  fos te r .  I t h i n k  if you consider 
4 t h a t  proper ly ,  y o u ' l l  take care o f  the  major p a r t  o f  the 
5 problem. 
6 COMMISSIONER STUART: Thank you. 
7 CHAIRMAN COURTER: Comnissioner Rebecca Cox. 
8 COMMISSIONER COX: No questions. 
9 CHAIRMAN COURTER: Comnissioner Beverly Byron. 

10 COMMISSIONER BYRON: M r .  Cha,inan. I j u s t  have one 
11 quick question. Secretary Stone, you ta lked  about p i e r s  
1 2 f a l l i n g d o w n ,  schoo ls tha twere inadequa te .  W i t h t h e l i s t  
13 t h a t  i s  before us. do you perceive. w i t h  a 41 percent 
14 reduct ion i n  the DOD budget and 30 percent i n  personnel, tha t  
15 the funds are going t o  be there t o  manage the assets tha t  you 
16 c u r r e n t l y  have o r  begin t o  manage them? 
17 MR. STONE: I t h i n k  so. I t h i n k  we're coming out 
18 o f  the woods, Comnissioner Byron, i n  a t t i t udes .  There i s  a 
19 widespread a t t i t u d e  among the senior m i l i t a r y  leadership t h a t  
20 t h a t  i s  a very, very important t h i n g  t o  do. 
21 Just as one example, very e a r l y  i n  the new 
22 admin is t ra t ion.  there was a budget amendment and the m i l i t a r y  
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1 departments were given reduct ion ta rge ts .  They were q u i t e  
2 large.  
3 They were about as b i g  a reduct ion ta rge t  as I ' v e  
4 seen i n  a shor t  per iod o f  t ime and hard ly  a n icke l  came out 
5 o f  the base spending, o f  the const ruct ion plans and property 
6 maintenance plans, so t h a t ' s  a s igna l  t h a t  the leadership i n  
7 the  m i l i t a r y  departments takes t h i s  very ser ious ly .  
8 COMMISSIONER BYRON: On the  other side o f  the coin. 
9 now, you've got  environmental clean-up on many o f  these bases 

10 t h a t  are going t o  have t o  be dea l t  w i th .  I have not yet seen 
11 the funds t h a t  are going t o  be a l loca ted  f o r  tha t .  Have you 
12 factored t h a t  i n t o  your c los ing  l i s t ?  
13 MR. STONE: I n  general, our a,nalysis i s  tha t  we 
14 have t o  clean up whether we clost? o r  not,  and tha t  the 
15 decision t o  close a f f e c t s  the  schedule o f  the clean-up but 
16 not  the f a c t .  We know t h a t  clean-up i s  a very expensive 
17 proposi t ion.  
18 CHAIRMAN COURTER: Comniss ioner Bomnan. 
19 COMMISSIONER BOWMAN: M r .  Stone, I ' v e  been t r y i n g  
20 t o  become a student o f  the  base c losure process i n  the  shor t  
21 t ime t h a t  I ' v e  been here, and I ' v e  i d e n t i f i e d  several. but  
22 c l e a r l y  not  a l l ,  o f  the fac to rs ,  and I would l i k e  your 
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1 opin ion as t o  which are the  primary d r i v e r s  o f  the ones I 
2 want t o  mention here. 
3 One i s  fo rce  s t ruc tu re ,  which i s  obviously an 
4 evaluat ion o f  the th rea t  and m i l i t a r y  necessity.  A second 
5 f a c t o r i s b u d g e t , a n d I t h i n k I ' m k i n d o f r e l a t i n g t o w h a t  
6 Comnissioner Byron asked i n  her question, so the second 
7 f a c t o r  would be budget. 
8 The t h i r d  one would be contingency f o r  
9 mobi l izat ion,  and you don ' t  have t o  worry, as there's only 

10 one more t h a t  I 'm going t o  mention, and t h a t  i s  
11 i n f r a s t r u c t u r e  o r  capacity.  Clear ly ,  these are ind iv idua l  
12 top ics  but  they are coupled and interconnected between them. 
13 Which are the  d r i ve rs  o f  those four ,  from your perspect ive 
14 and pos i t i on?  
15 MR. STONE: I have a hard t ime w i t h  l i s t s  w i t h  more 
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1 s ta t ion ing  requirements f o r  those th ings.  I f  you have a 
2 sense o f  the budget and you know how much the ships are going 
3 t o  be operated, you can ca lcu la te  sh ip  repa i r  requirements. 
4 But, we have a way of doing business tha t  a lso 
5 d r i ves  our base s t ruc tu re  i n  an important way. Since I know 
6 you have a Navy background, I'll give  you an Army example. 
7 The A n y  organizes i t s  m i l i t a r y  operat ions by branch. They 
8 have. I th ink .  21 branches. Every s o l d i e r  i s  i n  the in fan t ry  
9 o r  a r t i l l e r y  o r  chemical, as a t  F o r t  McClellan, o r  armor o r  

10 s ignal .  e t  cetera. 
11 Most of these branches have t h e i r  own base and a t  
l z t h a t b a s e ,  t h a t  i s t h e c e n t e r o f a d v a n c e d t r a i n i n g a n d  
13 studies i n  tha t  d i s c i p l i n e .  You go t o  the Armor Center a t  
14 For t  Knox. You f i n d  the world's experts i n  armor warfare and 
15 armor doct r ine.  
16 You a lso  f i n d  the classrooms where they teach new 
17 second l ieutenants how t o  be second l ieutenants o f  armor, and 
18 they teach captains how t o  be captains and so f o r t h .  That's 
19 the way the Army does business. 
20 So, f o r  the Army t o  reduce i t s  branch bases, they 
21 e i t h e r  have t o  -- w e l l ,  they have a requirement f o r  a l l  those 
22 bases because t h a t ' s  the way they do business. I f  armor and 
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1 in fan t ry ,  j u s t  t o  p ick  a bad example, I think,  were not 
2 separate branches, they wou ldn ' t need separate bases, but  
3 i t ' s  t h e i r  way o f  doing business t h a t  dr ives t h a t  base 
4 s t ruc tu re .  I th ink  the  way o f  doing business i s  about 50 
5 percent o f  the d r i v e r  f o r  our e n t i r e  base st ructure.  
6 COMMISSIONER BOWMAN: Thank you. 
7 CHAIRMAN COURTER: Comnissioner Ar thur  L e v i t t .  
8 COMMISSIONER LEVITT: No questions. 
9 CHAIRMAN COURTER: Comnissioner Harry McPherson. 

10 COMMISSIONER McPHERSON: You may remember a dozen 
11 years ago. there was -- a p o l i t i c a l  campaign was featured by 
12 references t o  the misery index, which was the i n f l a t i o n  and 
13 in te res t  ra tes and so on. Have you got  a de te r io ra t ion  index 
14 i n  the Pentagon tha t  a f f e c t s  your decisions on whether t o  
15 close bases o r  not? 
16 I n  other words, can a base be so lousy and i n  such 
17 t e r r i b l e  condi t ion t h a t  the cost o f  redoing it would be 
18 p r o h i b i t i v e  and, therefore, i f  you take  the  second c r i t e r i o n ,  
19 the  a v a i l a b i l i t y  and cond i t i on  o f  f a c i l i t i e s .  which -- I 
20 guess t h a t  would cover the  d e t e r i o r a t i o n  problem you ta lked  
21 about. 
22 I n  other words, when we go about the country and 
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1 look a t  bases, as we w i l l  do, and we see bases tha t  are i n  
2 t e r r i b l e  shape, very run down, and where the q u a l i t y  o f  l i f e  
3 i s  almost c e r t a i n l y  low t o  the people there, can we expect 
4 t h a t  such a base would be on the  c losure l i s t  o r  ought t o  be? 
5 MR.STONE: I t ' s h a r d t o g e n e r a l i z e . C o m n i s s i o n e r  
6 McPherson. Let me g ive  you one example as Homestead A i r  
7 Force Base. 
8 I t ' s  d i f f i c u l t  t o  -- I don' t  want t o  make l i g h t  o f  
9 t h i s .  I was a t  Homestead j u s t  days before the hurr icane h i t  

10 and got a tour  o f  the base and the f a c i l i t i e s ,  and the 
11 wonderful p r ide  the people had i n  having f i x e d  up t h e i r  
12 place, and it was a show place i n  a l o t  o f  respects but now, 
13 the cost o f  res to r ing  i t  i s  enormous, and tha t  has t o  be a 
14 f a c t o r  i n  deciding whether t o  keep i t  o r  not,  but I agree. 
15 COMMISSIONER McPHERSON: Let  me put  it a s l i g h t l y  
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I 
16 d i f ferent  way. A base could have, I assume, such i n t r i n s i c  
17 importance t o  the m i l i t a r y ,  t o  i t s  a b i l i t y  t o  meet i t s  
18 mission, tha t  even though it was q u i t e  deter iorated,  it would 
19 escape recomnendation f o r  closure, and even though the 
20 q u a l i t y  o f  l i f e  was bad and there was no prospect o f  an 
21 imnediate f i x  o f  tha t ,  s t i  11, the base might survive because 
22 o f  i t s  mission. 
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1 MR. STONE: Yes, s i r .  
2 COMMISSIONER McPHERSON: But. i f  the mission i s  not 
3 p a r t i c u l a r l y  compelling and i f the condi t ion o f  the base i s  
4 bad, then t h a t  would -- t h a t  l a t t e r  would add t o  the reasons 
5 f o r  c los ing  i t ?  
6 MR. STONE: I th ink  tha t  the absence o f  some 
7 compelling mission requirement, together w i t h  a de te r io ra t ing  
8 f a c i l i t y  condi t ion,  I th ink  should g ive you q u i t e  a b i t  o f  
9 comfort t h a t  t h a t  base does belong on the closure l i s t .  

10 We have bases -- For t  I rw in .  Ca l i fo rn ia ,  comes t o  
11 mind, which i s  the  Army's National Tra in ing Center. The 
12 i n t r i n s i c  value o f  a l l  those mi les o f  desert i s  so great t o  
13 us tha t  even i f the f a c i l i t i e s  were i n  t e r r i b l e  shape, we 
14 wouldn't want t o  c lose it. I th ink  you've got the r i g h t  p a i r  
15 o f  things, the compelling nature o f  the mission and the 
16 q u a l i t y  o f  the f a c i l i t i e s .  
17 COMMISSIONER McPHERSON: Thank you. 
18 CHAIRMAN COURTER: Comnissioner Johnson. 
19 COMMISSIONER JOHNSON: I ' d  l i k e  t o  t a l k  about your 
20 r o l e  i n  reviewing the service inputs. As I understand it, 
21 you got the inputs about three weeks ago and then put them 
22 tooether. 

1 6  not j u s t  the ones -- 
1 7  MR. STONE: For a l l  the bases. 
18 COMMISSIONER JOHNSON: Thank you. 
19 CHAIRMAN COURTER: Thank you very much. Any 
20 f u r t h e r  questions from members o f  the Comnission? 
21 (No response. ) 
22 CHAIRMAN COURTER: M r .  Stone, thank you so very 
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I much. We appreciate your coming here. You may be ge t t ing  
2 some questions i n  the ma i l  and, i f  you would, respond as 
3 qu ick ly  as you poss ib ly  could t o  those. 
4 MR. STONE: We' l l  do tha t .  M r .  Chairman. Thank 
5 you. 
6 CHAIRMAN COURTER: Thank you. I t ' s  good t o  see you 
7 again. Keep up your very good work. 
8 MR. STONE: Thank you. 
9 CHAIRMAN COURTER: The next witness i s  the 

10 Honorable Michael Owen. He i s  the Act ing Assistant Secretary 
11 o f  the Army ( I n s t a l l a t i o n s .  Log is t i cs  and the Environment) 
12 and w i t h  him i s  Br igadier  General Joe Ba l la rd  and he had a 
13 very important r o l e  as the Oirector  o f  the Total Army Basing 
14 Study. 
15 Now, t h a t ' s  bas ica l l y  the  study group t h a t  went and 
16 pored through volumes o f  data, t r e a t i n g  a l l  m i l i t a r y  
17 i n s t a l l a t i o n s  equal ly,  and help ing t o  formulate o r  ac tua l l y  
18 formulat ing the o r i g i n a l  l i s t ,  which then went t o  the Acting 
19 Secretary and then t o  the Secretary o f  Defense. and tha t ' s  
20 the l i s t  we're deal ing w i t h  today. 
21 Secretary Owen. you may proceed. 
22 Ooeninq Statement o f  the Honorable Michael Owen, 
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1 mix o f  cen t ra l  DOD oversight and service r e s p o n s i b i l i t y  f o r  
2 the analysis. 
3 COMMISSIONER JOHNSON: Along the same l ines ,  the 
4 law requires t h a t  a l l  bases i n  the  cont inenta l  U.S. be given 
5 equal considerat ion. We need the data t h a t  the services and 
6 the Department used i n  evaluat ing a l l  the bases, not jus t  the 
7 ones tha t  were submitted on the l i s t ,  on manpower, r e a l  
8 property, annual operat ion and operat ing and maintenance 
9 costs. I s  t h i s  data ava i lab le  t o  the C m i s s i o n ?  

10 MR. STONE: Our in tent ion,  s i r ,  i s  t o  g ive  you a l l  
11 the data t h a t  we used and my guess i s  t h a t  i t ' s  going t o  be 
12 more than you're going t o  want t o  see, but everything we used 
13 i n  our analysis i s  your property t o  review and question us 
14 about. 
15 COMMISSIONER JOHNSON: And t h a t ' s  a l l  the bases. 
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1 My question i s :  Do you have any thoughts on. 
2 number one, d e s i r a b i l i t y ;  and, secondly, the p o s s i b i l i t y  o f  
3 br ing ing together a t r u l y  in tegrated in ter -serv ice base 
4 closure package? 
5 MR. STONE: C m i s s i o n e r  Johnson, we t r i e d  t o  
6 f i g u r e  out the best system we have. Obviously, the higher 
7 you go i n  the  DO0 organizat ion, the broader view you have but 
8 the less you know about anything. 
9 I th ink  I have a broader view than the people who 

10 worked on the A i r  Force l i s t  but,  on the other hand. I don't  
11 know anything about the A i r  Force Bases t h a t  they analyzed. 
12 I th ink  what we d i d  was r i g h t .  
13 We t o l d  the A i r  Force t o  look a t  the A i r  Force 
14 bases. We t o l d  the Army t o  look a t  Army bases, and a l l  
1 5 t h r o u g h t h e p r o c e s s , w e h a d m e e t i n g s a t a l l  levels, i n c l u d i n g 1 5  
16 the Assistant Secretary down t o  the D i rec to r  and ac t ion  
17 o f f i c e r  level .  where the people from a1 1 the services and OSO 
18 and the agencies got  together r e g u l a r l y  and ta lked  about what 
19 they were doing, and i n  one area, t h a t  o f  depot maintenance, 
20 they got a l o t  o f  he lp from GEN Went and h i s  colleagues, who 
21 you heard f r a n  t h i s  morning. 
22 We pushed hard, and I t h i n k  we had about the r i g h t  
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1 CHAIRMAN COURTER: i f  he stops you i n  mid-sentence. 
2 we w i l l  assume you are about t o  botch the answer. 
3 (Laughter) 
4 MR. OWEN: That's r i g h t .  That's r i g h t .  We've got 
5 t h a t  a l l  worked out.  He can see when I 'm  heading downhill. 
6 Asyouknow, a s y o u a n d t h i s C c n n n i s s i o n r e v i e w t h e  
7 Army's process f o r  a r r i v i n g  a t  the proposed closures and 
8 realignments, GEN Ba l la rd  and h i s  team stand ready t o  ass is t  
9 t h i s  C m i s s i o n  as you proceed through the d i f f i c u l t  but 

10 necessary tasks. 
11 Tobegin,  I b e l i e v e i t w o u l d b e u s e f u l t o r e c a p f o r  
12 you the various base realignment and c losure i n i t i a t i v e s  
13 cur ren t l y  underway i n  the Army. This Comnission represents 
14 the f i f t h  base closure and realignment i n i t i a t i v e  w i th in  the 
15 Army since 1988 Comnission recomnendations. 
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1 MR. OWEN: Thank you. M r .  Chairman and members o f  
2 the Comnission. I t ' s  a pleasure f o r  me t o  appear here before 
3 you today t o  discuss the Army's proposed base realignments 
4 and closures. I have submitted a f a i r l y  de ta i led  statement, 
5 which I request be included i n  the record o f  the C m i s s i o n  
6 and i f  you agree, I w i l l  make my o r a l  remarks q u i t e  b r i e f .  
7 CHAIRMAN COURTER: Without ob ject ion,  your remarks 
8 w i l l  be i n  the record. and please make your informal remarks. 
9 MR. OWEN: Thank you. With me today i s  Br igadier  

10 General Joe Ba l la rd  who, as you indicated. M r .  Chairman, 
11 d i rec ted  the Tota l  Army Basing Study group, be t te r  known i n  
12 the Pentagon and i n  the world o f  acronyms as TABS, which the 
13 Army establ ished t o  ensure our compliance w i t h  the processes 
14 ou t l i ned  i n  the Base Closure and Realignment Act o f  1990. 

G E N B a l l a r d i s w i t h m e t o d a y a n d I h a v e t o l d h i m t o  
16 f e e l  f r e e  t o  jump i n  and answer any quest ion I may not be 
17 able t o  handle o r  I 'm about t o  botch, and he can f e e l  f ree  t o  
18 jump in .  and you do have someone who bas ica l l y ,  f o r  the las t  
19 n ine months, has spent a f u l l  day, f i v e  days a week, and many 
20 more hours than that ,  working t h i s  process and t h i s  process 
21 only. so you have the  person t h a t  was responsible f o r  keeping 
22 our process on t rack.  

I 

Page 20 o f  33 Pages D i v e r s i f i e d  Reporting Services, Inc. - (202) 296-2929 



m 
Pagesaver 

DEFENSE BASE CLOSURE AND REALIGNMENT COMMISSION - Open Meeting:Tuesday, March 16, 1993 

16 Mr. Chairman, you are most certainly aware of the 
17 1991 Comnission recomnendations. I am pleased to report to 
18 you that these recomnendations are being executed, as the 
19 Comnission intended, and we are proceeding well within the 
20 time frame provided by the base closure law. 
21 However, there are several areas which we have 
22 detailed in our report where this Comnission, we believe. 
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1 could improve upon the excellent work of the '91 Comnission 
2 and, likewise, we are asking the Comnission to consider one 
3 improvement in the work of the '88 Comnission. 
4 Because of the ongoing reshaping of the Army, we 
5 believe that these changes are more economically viable and 
6 fit in better with our current comnand and control scheme. 
7 We are respectfully requesting the Comnission consider these 
8 proposed changes for the '91 and '88 Comnission reports. 
9 In January of 1990, the Defense Department 
10 announced the service Secretaries initial plans to reshape 
11 our forces to accomnodate the significant changes in actual 
12 and anticipated threats that we would expect in the future. 
13 While some of the base closure and realignment 
14 proposals had to be withdrawn because they exceeded the 
15 statutory thresholds of the Base Closure and Realignment Act 
16 of 1990, we continued to execute the below-threshold 
17 proposals because they make economic sense as we continue to 
18 down-size. 
19 Additionally, we have already announced the closure 
20 of approximately 50 percent of our military bases overseas, 

16 amounts of land. The land that we have is precious and dear 
17 to us. We try our best to maintain it so we can continue to 
18 use it, but again, to emphasize. land is very, very important 
19 to a maneuverable Army. 
20 Such growth means greater requirements and 
21 increased pressure on Army facilities and training lands 
22 which will be further constrained by our increasing 
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1 environmental awareness and protect ion efforts. This 
2 presents a significant challenge for the Army, as we retain 
3 the best of our remaining installat ions whose boundaries were 
4 essentially configured during World War 11. 
5 The Army used a three-phased approach to develop 
6 its realignment and closure recomnendations. In phase one, 
7 the Army evaluated its installations in quantitative terms to 
8 determine their relative military value, using measures of 
9 merit and attributes which correlate to the published 
10 selection criteria. 
11 Next, the Army identified realignment and closure 
12 study candidates using the Defense Force Structure Plan, 
13 basing strategy, restructuring proposals, and military value 
14 assessments. In phase two, the study candidates were 
15 examined and alternative approaches to addressing the 
16 candidates developed. 
17 The alternatives were analyzed and refined based 
18 upon the guidance used in phase one and in terms of 
19 feasibility, return on investment, impacts on the local 
20 economy and the environment. Lastly, the Army decided which 

21 and are continuing to close these bases at a faster rate than 21 recomnendations to forward to the Secretary of Defense for 
22 the host nations are able to keep up with us in negotiations 22 approval and submission to this Comnission. I 
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1 in a smaller total Army would require increased reliance upon 
2 mobilization and deployment. Further, we assumed that weapon 
3 lethality effects and maneuverability will grow rapidly in 
4 the future. 
5 At this point. I'd like to say I'm fond of 
6 repeating a story that was told to me by one of the more 
7 seasoned veteran Generals a number of years ago when we were 
8 talking about the high tech Army,, and we were getting out of 
9 the foxhole in some respects, and the General said, "You 
10 know, we have some munitions we're looking at for our tanks 
11 and what-not that, if we're not careful, down at Fort Hood. 
12 we' 1 1  fire the tank and the round wi 1 1  end up in downtown 
13 Austin." 
14 The point is, we need lots of' land. The Army is a 
15 ground-based force. We train on the land. We need huge 
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1 as we try to close them out. 
2 As this Comnission looks at the Army's force 
3 structure and the significant relductions that are planned. 
4 please keep in mind what is happening to the Army's force 
5 structure overseas. We know that there is a direct 
6 relationship between force structure and base closures and 
7 nowhere is that more evident thain in Europe, where we have 
8 closed several hundred bases and have announced the closure 
9 of several hundred more. 
10 While much of this force structure is being 
11 eliminated, some of it must retu,rn to our installations in 
12 the United States to support the force structure that we will 
13 be retaining. As we developed our proposals for this 
14 Comnission. we were guided by a :strategy issued by our senior 
15 Department of Defense leadership, which was based on the 
16 evolving threat and the Army's approved force structure. 
17 Our objectives were first. to maintain the 
18 capability to station up to three Corps and 10 Divisions in 
19 the United States and. second, to configure the sustaining of 
20 an industrial base to meet the operational requirements of a 
21 trained and ready force. 
22 We assumed that decreased forward deployed forces 
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1 report to the President and the Congress. 
2 With strong local comnunity support, we believe 
3 that we could get a more expeditious or quicker reuse of our 
4 closing facilities if the service Secretaries had authority 
5 to grant interim lessees under the terms of the lease the 
6 right of first refusal to purchase the property. This would 
7 create an incentive for early reuse of the property, thereby 
8 creating new jobs to replace those being lost. 
9 Withyoursupport, theArmywillremainoneof 
10 quality people with quality facilities, modernized and ready 
11 to meet all levels of the threat, as well as to provide the 
12 peacetime support that we have always offered to this nation. 
13 Thank you. 
14 CHAIRMAN COURTER: Thank you very much. Mr. Owen. 
15 and GEN Ballard, obviously, chime in when you want to with 
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1 Phase three of our study is dedicated primarily to 
2 providing the necessary support to this Cmission. We stand 
3 ready to clarify our analytical methods and to provide you 
4 with any information that you may need to complete the 
5 difficult task that you have ahead. 
6 Mr. Chairman, we believe that our recomnendations 
7 are objective, have tremendous savings potential, and are 
8 operationally sound. Additionally, it wi 1 1  give the Army a 
9 base structure that can better support a smaller, more 
10 efficient, more effective Army that we are building to 
11 support the nation in the years ahead. 
12 As we reshape the Army's force and structure, both 
13 at home and overseas, we remain sensitive to the hardships to 
14 our employees and comnunities that are inherent in base 
15 closures and realignments. We remain comnitted to exercising 
16 our stewardship responsibi 1 it ies to the environment and 
17 preservation of the historic and cultural resources at our 
18 closing bases. 
19 We pledge to do our best to facilitate the process 
20 of moving our closing bases to their future uses. In this 
21 regard, I have included my written statement of proposal that 
22 we hope this Comnission will give consideration to in its 

I 
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16 regard t o  the answers t o  questions. as we l l .  You are the 
17 person t h a t  was r e a l l y  c losest  t o  the f i r e  f o r  many, many 
18 months, and we appreciate the f a c t  tha t  you are here. 
19 BRIG GEN BALLARD: Thank you. 
20 CHAIRMAN COURTER: I j u s t  have one quest ion. That, 
21 w i th  no surprise, has t o  do w i t h  the Pres id io  i n  Monterey. 
22 You recomnended t h a t  t o  be closed. The decision was reversec 
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1 a t  the Secretar ia l  l eve l ,  the f u l l  Secretary o f  Defense. He 
2 made t h a t  change based on h i s  concern t h a t  a closure would 
3 impact in te l l i gence  a c t i v i t i e s .  
4 I f  t h a t  were the  case and it was reasonably 
5 obvious, why d i d  you recomnend i t  f o r  closure? I f  tha t  i s  
6 not the case, why do you t h i n k  the Secretary decided t o  take 
7 it o f f  the l i s t ?  I have a couple o f  follow-ups t o  that ,  i f  
8 you can keep them i n  your mind. 
9 MR. OWEN: M r .  Chairman, as GEN Ba l la rd ' s  group and 

10 the Army leadership went about p u t t i n g  together our proposals 
11 f o r  considerat ion by t h i s  Comnission. we f e l t  t h a t  we had a 
12 good, defensible p o s i t i o n  i n  recomnending t h a t  the language 
13 i n s t i t u t e  a t  the Pres id io  i n  Monterey locate a t  For t  
14 Huachuca, where a u n i v e r s i t y  could come i n  and provide the 
15 services. 
16 We f e l t  tha t  t h a t  was a good proposal, t h a t  we had 
17 factored i n  a l l  the various data points  t h a t  were required t o  
18 make tha t  decision. We passed tha t  up t o  the Defense 
19 Department. 
20 The Secretary o f  Defense, r e l y i n g  upon and 
21 reviewing add i t i ona l  information t h a t  was presented t o  him by 
22 h i s  in te l l i gence  comnunity and what-not, concluded tha t ,  i n  
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1 l i g h t  o f  that ,  t h a t  he would p r e f e r  t o  leave the i n s t i t u t e  
2 open and he exercised h i s  prerogat ive as Secretary o f  
3 Defense. 
4 CHAIRMAN COURTER: I know he exercised h i s  
5 prerogative. I know what he d id ,  which you described again. 
6 which i s n ' t  an answer t o  the question. The question, I 
7 suppose, simply put,  i s :  Why, then, d i d n ' t  you take 
8 i n t e l l  igence rami f i ca t ions  under considerat ion and i f  you 
9 d i d n ' t  take them under considerat ion f o r  t h i s  base. d i d  you 

10 take them under considerat ion f o r  any base? I would suggest 
11 tha t  you probably d i d  and, i f  you would, comnent on that .  
12 MR. OWEN: We made a value judgment on the 
13 information t h a t  we had t o  work from. We f e e l  tha t  tha t  was 
14 good, accurate information. Our judgment was a d i f f e r e n t  
15 c a l l  than Secretary Aspin's and I t h i n k  t h a t  there 's  a l o t  o f  
16 room f o r  reasonable people t o  a r r i v e  a t  d i f f e r e n t  
17 conclusions, and he was -- 
18 CHAIRMAN COURTER: Did you e s s e n t i a l l y  get the same 
19 informat ion t h a t  he received t h a t  persuaded him t o  take it 
20 o f f  the l i s t ?  
21 MR. OWEN: I bel ieve t h a t  i n  the  f i n a l  days, as 
22 Secretary Aspin reviewed the information t h a t  had been 
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1 presented t o  him and reviewed the Army's l i s t ,  he may have 
2 had late-breaking i n t e l l i g e n c e  information o r  a case 
3 presented t o  him, t h a t  we may not  have had a l l  o f  tha t  
4 information i n  f r o n t  o f  us. 
5 CHAIRMAN COURTER: Did you see the subsequent 
6 information tha t  the Secretary had? 
7 MR. OWEN: I had a sumnary o f  it, s i r .  There was a 
8 piece o f  correspondence t h a t  came t o  me. 
9 CHAIRMAN COURTER: I suppose the question i s ,  and 

10 i 'm sorry  t o  do t h i s  t o  you, but  every t ime I go out and face 
11 the cameras, they ask me these questions and you w i  11 help me 
12 i n  answering them. I f  i n t e l l i g e n c e  considerat ions was so 
13 persuasive i n  the Secretary's mind, why d i d n ' t  you take them 
14 under considerat ion and t a l k  t o  the in te l l i gence  comnunity t o  
15 see i f  there was an in te l l i gence  impact? 

16 HR.OWEN: I d o n ' t t h i n k w e m a d e t h a t d e c i s i o n  
17 b l i n d ,  s i r .  We made as good a decision as we could w i th  the 
18 information tha t  was a t  hand. I bel ieve tha t  Secretary Aspin 
19 may have been given addi t ional  information i n  the las t  hours 
20 before h i s  f i n a l  decision. 
21 CHAIRMAN COURTER: You're t e r r i f i c .  You're doing a 
22 great job. 

Page 130 of 196 Pages 
1 MR.OWEN: W o u l d G E N B a l l a r d l i k e t o a d d a n y t h i n g  
2 t o  that? You heard it. The Chairman sa id  I was doing a good 

1 : job'CHAIRHAN COURTER: I 'm j u s t  going t o  ask s t a f f ,  and 
5 I mentioned t h i s  t o  one o r  two other Comnissioners 
6 i n d i v i d u a l l y ,  but I th ink  i t ' s  important f o r  the Comnission 1 7 t o  have a c l a s s i f i e d  b r i e f i n g  so we can have access t o  the 
8 information and make our own independent judgment. 
9 General. would you 1 i ke  t o  add t o  some o f  those 

10 nasty questions? 
11 BRIG GEN BALLARD: No, s i r .  I would not.  
12 CHAIRMAN COURTER: Comnissioner L e v i t t  . 
13 COMMISSIONER LEVITT: S i r ,  you wouldn't  be broken 
1 4  up i f  the Comnission put  the Pres id io  back on the l i s t  again? 
15 MR. OWEN: To use a l i n e  I used i n  the l a s t  
16 question. t h a t ' s  the prerogative o f  t h i s  Comnission. We 
17 bel ieve tha t  there i s  a case t h a t  can be made f o r  what we had 
18 i n i t i a l l y  proposed f o r  tha t  DL1 re loca t ion .  
19 COMMISSIONER LEVITT: I f  the  Army does reduce t o  12 
20 d iv i s ions  wi th ,  as you s tated before, three remaining forward 
21 deployed, without c los ing any i n s t a l l a t i o n s .  wouldn't tha t  
22 create some k i n d  o f  excess capacity? 
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1 MR.OWEN: W e d o n ' t b e l i e v e s o ,  s i r .  Wehave 
2 looked a t  t h a t  very, very c a r e f u l l y  and we recognize tha t  we 
3 have another round o f  base closures t o  come i n  1995. 
4 And. we r e a l i z e  t h a t  there wi 11 be some very 
5 important decisions made by the C l in ton  Administrat ion and 
6 Secretary Aspin's admin is t ra t ion there i n  the Defense 
7 Department as t o  fu r the r ,  poss ib le  fu r the r ,  down-sizing and 
8 reduct ions o f  forces. and where t h a t  fo rce  i s  t o  be located. 
9 And, by re ta in ing  what we have today. we bel ieve we 

10 wi 11 be able t o  accept add i t i ona l  troops tha t  may be brought 
11 home from Europe o r  Korea, and we wi 11 have another round o f  
12 base closures t o  fac to r  i n  those f u r t h e r  force s t ructure 
13 changes o r  decisions and basing a t  tha t  time. 
14 COMMISSIONER LEVITT: So, you are looking toward 
15 the f u t u r e  i n  terms o f  two years from now. That's k ind  o f  a 
16 d i s t a n t  fu tu re .  
17 MR. OWEN: We bel ieve t h a t  t h a t  would be only a 
18 wise t h i n g  f o r  us t o  do a t  t h i s  time. We bel ieve tha t  i t ' s  
19 obvious t h a t  there may be same changes there, and we w i l l  
20 have tha t  capacity i f  we need t o  accomnodate addi t ional  
21 troops from Europe f o r  Far Asia. Two years i s  not  r e a l l y  
22 tha t  f a r  o f f .  Comnissioner. i n  our opinion. 
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1 BRIG GEN BALLARD: I f  I might, Comnissioner L e v i t t ,  
2 expand on t h a t  i n  answer t o  your question there, determining 
3 the capacity t o  house the d i v i s i o n  goes a l i t t l e  b i t  deeper 
4 than j u s t  counting the number o f  11 d iv i s ions ,  a t  11 d iv i s ion  
5 i n s t a l l a t i o n s .  
6 We have t o  take a look a t  the nondiv is ional  u n i t s  
7 and w i t h  the Army, t h a t ' s  a considerable sum. Our d iv i s ion  
8 runs about 15.000. but when you t a l k  about the u n i t s  that  
9 support it. tha t  f i g u r e  jumps up t o  about 30.000. so we s t i l l  

10 have t o  house and t r a i n  those un i t s .  
11 I n  addi t ion,  we have a requirement f o r  a reserve 
12 component t r a i n i n g  and t o  be q u i t e  f rank w i th  you, t h i s  
13 probably re la tes  back t o  what Secretary Stone was saying. I n  
14 general, we have an o v e r a l l  shortage o f  f a c i l i t i e s .  
15 We can house approximately 522,000 so ld iers  i n  

I 
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16 CONUS today, which i s  what our basel ine -- excuse me, tha t  
17 520,000 i s  our end strength. We can house about 450,000 i n  
18 adequate f a c i l i t i e s  tha t  speak t o  the q u a l i t y  o f  l i f e  tha t  
19 Secretary Stone was t a l k i n g  about, which means we have a 
20 s h o r t f a l l  o f  about 52,000. 
21 Now, h o w c a n w e d o t h a t a n d s t i l l m e e t M r . A s p i n ' s  
22 aoal? That means we would have t o  out them i n  World War I 1  

16 able t o  do it. 
17 CHAIRMAN COURTER: Comnissioner Johnson. 
18 COMMISSIONER JOHNSON: Secretary Bob Stone 
19 ind icated t h a t  decisions w i t h i n  the  Army, f o r  example, would 
20 be d i f f e r e n t  i f  the branch l i n e s  were crossed. His 
21 imp l i ca t ion  was t h a t  you were keeping bases open t o  maintain 
22 branch o u r i t v .  I s  t h a t  the case i n  the  Armv? 
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1 wood. We would degrade the  q u a l i t y  o f  l i f e  i f  we t r i e d  t o  
2 house 12 d i v i s i o n s  i n  CONUS today, i n  add i t i on  t o  what M r .  
3 Owens had t o  say. 
4 COMMISSIONER LEVITT: We1 1, 'Secretary Aspin 
5 suggested t h a t  you c u t  back two-and-a-half b i l l i o n  d o l l a r s  
6 and w i t h  your emphasis i n  terms o f  q u a l i t y  o f  l i f e ,  i n  terms 
7 o f  f a c i l i t i e s  t h a t  are ava i lab le  and maintained and so f o r t h  
8 how can you do t h a t ?  I f  you go ahead w i t h  tha t  cu t ,  how w i l  
9 you be able t o  mainta in  the  q u a l i t y  o f  l i f e  a t  bases tha t  a r  

10 already apparent ly under-maintained? 
11 BRIG GEN BALLARD: The statement o f  "under 
12 maintained" would probably be a l i t t l e  stronger than the way 
13 I would term it. We have t r i e d  t o  provide the same leve l  f o  
14 our so ld ie rs  on the  i n s t a l l a t i o n  t h a t  they would probably 
15 receive on the  outside. 
16 For example, our barracks, we've gone t o  a two 
17 standard, where we're saying two so ld ie rs  t o  a room. 
18 Idea l l y ,  we would l i k e  t o  have one so ld ie r  t o  a room. It i s  
19 very expensive t o  get there. So, when we t a l k  about q u a l i t y  
20 o f  l i f e ,  i t ' s  s o r t  o f  r e l a t i v e  terms. It doesn't mean tha t  
21 we are l i v i n g  i n  f a c i l i t i e s  t h a t  are about t o  col lapse. It 
22 means t h a t  they have not  met t h a t  l eve l  o f  standards t h a t  t h  
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1 Army leadership says t h a t  we should provide t o  so ld iers  and 
2 t h e i r  fami l i es .  
3 COMMISSIONER LEVITT: Can you do it a f t e r  the two 
4 and-a-half b i l l i o n  d o l l a r  c u t  i s  implemented? 
5 MR. OWEN: I f  I could speak t o  tha t .  Comnissioner 
6 L e v i t t ,  one, unfor tunate ly ,  I 'm  not a t  l i b e r t y  t o  speak i n  
7 great d e t a i l  t o  t h a t  two-and-a-half b i l l i o n  d o l l a r  addit iona 
8 reduct ion a t  t h i s  time. That has not  been submitted t o  the 
9 Congress ye t .  

10 But, p r i o r  t o  t h a t  cu t  and w i t h  tha t  cut ,  as we l l ,  
11 our a b i l i t y  t o  maintain the  i n s t a l l a t i o n s  we have, and t o  tr 
12 t o  provide a 1990s q u a l i t y  o f  l i f e  f o r  our so ld iers ,  i s  a 
13 challenge f o r  us, and we work very hard a t  it. We do not  
14 have the monies t h a t  we would l i k e  t o  have t o  do it. 
15 COMMISSIONER LEVITT: What do you mean by p r i o r  t o  
16 t h a t  cu t  and w i t h  t h a t  cut? 
17 MR. OWEN: The reduct ions i n  defense budgets i n  the 
18 l a s t  several years, and some o f  those reduct ions have come 
19 out  o f  the operat ions and maintenance accounts, where we wen 
20 able t o  upkeep our  i n s t a l l a t i o n s ,  m i l i t a r y  const ruct ion 
21 accounts, our PMA accounts and what-not. 
22 It i s  a challenge t h a t  we work a t  very, very hard. 
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1 It i s  a source o f  -- we sweat b u l l e t s ,  I bel ieve i s  the 
2 expression we use, every day back over i n  the Pentagon as t o  
3 how we're going t o  mainta in  t h a t  q u a l i t y  o f  l i f e .  
4 COMMISSIONER LEVITT: But you bel ieve tha t  even 
5 w i t h  t h i s  two-and-a-half b i l l i o n  d o l l a r  cut ,  you won't need 
6 any add i t i ona l  closures i n  order t o  maintain the k ind  o f  
7 q u a l i t y  o f  l i f e  t h a t  you've described as being so essent ia l  
8 before? 
9 MR. OWEN: We're conf ident  t h a t  we can -- what 

10 we've put here before you, i f  there 's  no f u r t h e r  reduct ions, 
11 what we're l e f t  wi th ,  we w i l l  be able t o  maintain. 
12 COMMISSIONER LEVITT: Even ~ 1 1 t h  t h a t  two-and-a-half 
13 b i l l i o n  d o l l a r  -- 
14 MR. OWEN: Yes, s i r .  We are conf ident tha t  we can 
15 do t h a t .  I ' m  not  saying i t ' s  not  a challenge, but we w i l l  bc 
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1 MR. OWEN: I understood what Bob Stone was saying. 
2 I would l i k e  t o  p o i n t  out -- and I was tempted t o  a t  tha t  
3 time, but I d i d n ' t  -- tha t ,  fo r  example, i n  t h i s  proposed 
4 c losure l i s t  t h i s  year, BRAC '93, t h a t  i s  not  always 
5 necessar i l y  the case. 
6 One o f  the th ings t h a t  we are seeking t o  do t h a t  
7 you wi 11 see here, i f  the Comnission makes a recarmendat ion 
8 t h a t  agrees w i t h  our recomnendation fo r  the  closure o f  Fort 
9 McClellan, we would move two branch schools, chemical and 

10 m i l i t a r y  po l ice,  and colocate them w i t h  another branch 
11 school. engineers, a t  For t  Leonard Wood. Missouri .  so we 
12 would have three branch schools func t ion ing  a t  one 
13 i n s t a l l a t i o n .  
14 Below the threshold, not  appearing i n  t h i s  repor t ,  
15 but  we are working on it as we speak w i t h  our e x i s t i n g  
16 au thor i t i es ,  would be simi l a r  movements concerning cer ta in  
17 combat support and combat serv ice support organizations, 
18 ordnance. corps, quartermaster corps, t ranspor ta t ion  corps 
19 and what not,  concerning some i n s t a l l a t i o n s  tha t  are located 
20 on the  East Coast. 
21 So, t h a t ' s  not always necessar i ly  the case. At one 
22 time. I suspect you could have found each branch had a post. 

Page 137 o f  196 Pages 
1 but we've gotten away from t h a t  over the years as we have 
2 gone f o r  increased consol idat ion,  synergisms tha t  come w i th  
3 the way we develop doc t r ine  f o r  the  modern b a t t l e f i e l d  and 
4 what-not. 
5 COMMISSIONER JOHNSON: Good. I 'm pleased t o  hear 
6 t h a t  you d i d n ' t  agree w i t h  the approach t h a t  Bob Stone was 
7 t a l k i n g  about. As I mentioned w i t h  M r .  Stone, the  law 
8 requi res us t o  look a t  a l l  the bases i n  the  cont inenta l  U.S. 
9 and g ive  them equal considerat ion. 

10 We need access t o  your planning data and manpower. 
11 r e a l  property, annual operat ing and maintenance costs. I ' d  
12 l i k e  t o  know i f  t h i s  basic data i s  ava i lab le  and c e r t i f i e d  
13 f o r  a l l  the bases i n  the con t inen ta l  U.S.? 
14 MR. OWEN: Yes, s i r .  and we a n t i c i p a t e  a b i g  p a r t  
15 o f  our phase three, as my testimony said, i s  working w i t h  you 
16 now over the next several months t o  show you the informat ion 
17 we used t o  develop our l i s t .  
18 COMMISSIONER JOHNSON: We'd l i k e  t o  have you share 
19 t h a t  information w i t h  our s t a f f  w i t h i n  t h e  week, i f  you 
20 would. 
21 MR. OWEN: We a n t i c i p a t e  doing tha t ,  s i r .  
22 COMMISSIONER JOHNSON: One l a s t  quest ion. I 
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1 understand the Army, i n  looking a t  the  medical centers, only 
2 looked a t  those assigned t o  the Heal th  Services C m n d .  
3 Does the Army have excess medical center capacity w i t h i n  the 
4 Army a f t e r  the changes on the base closure? 
5 BRIG GEN BALLARO: I'll take t h a t  one. Comnissioner 
6 Johnson. We examined a l l  o f  our medical treatment f a c i l i t i e s  
7 t h a t  are located on the m i l i t a r y  base. Under the ru les  that  
8 were establ ished w i t h  M r .  Stone's o f f i c e ,  Health A f fa i rs ,  
9 they have the char ter  o f  examining those stand-alone 

10 f a c i  l i t  ies, o f  which there were seven. 
11 We assisted them i n  tak ing  a look a t  F i t z S i m n s  
12 and Walter Reed. To answer the quest ion about whether o r  not 
13 there i s  excess capacity,  i f  we measure capacity i n  terms of 
14 beds avai lab le,  we have about 89 percent u t i l i z a t i o n  o f  our 
15 e x i s t i n g  beds. 
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22 supports, but our o v e r a l l  f i gu re  i s  about 89 percent I 21 as t o  what i n s t a l l a t i o n s  we would d ives t  ou;selves of:  What 
22 we t r i e d  t o  do i n  t h i s  p a r t i c u l a r  round, w i t h  the mix o f  the 

Page 139 o f  196 Pages 

16 We do not th ink  tha t  we have excess capacity.  We 
1 7 h a v e t h e n e c e s s a r y c a p a c i t y t o e x p a n d i f w e n e e d e d t o .  I n  
18 many cases, especia l ly  f o r  those medical treatment f a c i l i t i e s  
19 located a t  an i n s t a l l a t i o n ,  say, l i k e  For t  Bragg, the use o f  
20 tha t  f a c i l i t y  i s  p r i m a r i l y  dr iven by the mission o f  the base 
21 and, o f  course, the r e t i r e e  populat ion tha t  t h a t  base 

1 u t i l i z a t i o n .  
2 COMMISSIONER JOHNSON: I f  I understand what you're 
3 saying, the Department o f  Defense Health A f f a i r s  was 
4 responsible fo r  evaluat ing a l l  the services -- 
5 BRIG GEN BALLARD: The stand-alone f a c i l i t i e s ,  yes. 
6 CHAIRMAN COURTER: Comnissioner Cox. 
7 COMMISSIONER COX: Yes. I n  your w r i t t e n  testimony, 
8 you s t a t e  t h a t  the Army used the cost o f  base realignment, 
9 COBRA model. i n  looking a t  the re tu rn  on investment, and 

10 s p e c i f i c a l l y  t h a t  you broke it down i n t o  s o r t  o f  a six-year 
11 period. Below s i x  years, the re tu rn  on investment was 
12 considered unmeritorious. It was s t i l l  considered but not 
13 necessari l y  mer i tor ious.  
14 MR. OWEN: Yes, ma'am. 
15 COMMISSIONER COX: Were there any bases a t  seven 
16 years o r  10 years o r  even 15 years tha t  were not closed 
17 because they were over t h a t  six-year period, but  might have 
18 been closed f o r  m i l i t a r y  reasons, closed f o r  m i l i t a r y  value 
19 reasons? 
20 MR. OWEN: The re tu rn  on investment f i g u r e  o f  s i x  
21 years was j u s t  the q u a l i t y  cu t ,  but i t  was not the 

15 also, i f  we d i d n ' t  po in t  up one important consideration. we 
1 6 t a l k a b o u t m i x o f d i v i s i o n s .  F o r a h e a v y d i v i s i o n p o s t , a  
17 heavy d i v i s i o n  could not f it, say. i n t o  a place l i k e  Fort 
18 Drum, fo r  example, which was b u i l t  for  a l i g h t  force. 
19 So, the mix o f  the force t h a t ' s  l e f t  i n  JCS w i l l  
20 d r i v e  tha t  t r a i n  as we wrap down. It i s  very, very imoortant 

22 determining fac to r .  
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Page 142 o f  196 Pages , 1 force being unknown, was t o  posture ourselves so that ,  as we 
2 ramp down -- and. l e t ' s  say, fo r  an example, tha t  w i th  the 
3 two remaining l i g h t  d i v i s ions ,  i f  those move out o f  the 

I 4 force, tha t  w i l l  g ive us a d i f f e r e n t  set  o f  i ns ta l la t ions  t o  
5 d ives t  ourselves o f .  I f  they remain and we move two heavy 
6 d iv i s ions  out ,  there again, you would probably get a 
7 d i f f e r e n t  mix o f  i n s t a l l a t i o n s .  
8 So. therefore, we thought i t would be a l i t t l e  
9 premature t o  make those types o f  decisions because i n  '95, i n  

10 a l l  l ike l ihood,  we w i l l  be r i g h t  back here i n  f r o n t  o f  the 
11 Comnission r e v i s i t i n g  those decisions t h a t  we w i l l  make 
12 today. 
13 COMMISSIONER COX: Thank you. 
14 CHAIRMAN COURTER: Comnissioner Harry McPherson. 
15 COMMISSIONER McPHERSON: Let me put  two questions 
16 t h a t  our s t a f f ,  our excel lent  s t a f f ,  has prepared and I'll 
17 read them together, because they are s o r t  o f  l i k e  a t rap  
18 block. One opens the l i n e  and then the other ones throws the 
19 block. 
20 BRIG GEN BALLARD: I 'm  f a m i l i a r  w i t h  a t rao  block. 
21 COMMISSIONER McPHERSON: One o f  the ~ r m ~ ' s '  
22 s ta t ion ing  p r inc ip les  i s  t o  close small, s ing le purpose 
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1 as t o  maneuver i n s t a l l a t i o n s ?  
2 MR. OWEN: As GEN Ba l la rd  ind icated e a r l i e r ,  Mrs. 
3 Cox, we b a s i c a l l y  bel ieve, as we s i t  today, we can 
4 comfortably house, t r a i n ,  maneuver, about 450,000 troops i n  
5 the United States today, and working on a base s t ruc tu re  o f  
6 522, it would be a t i g h t  f i t .  
7 But, the reaga in .  I t h i n k t h a t g o e s b a c k t o a  
8 question Comnissioner L e v i t t  asked e a r l i e r ,  keeping some o f  
9 t h i s  i n  reserve t o  see what we're going t o  have t o  do over 

10 the next 18 months o r  so and then recognizing t h a t  we have a 
11 '95 base closure round t o  go through, but i t would be a very 
12 t i g h t  f i t  t o  get them a l l  i n  the way we th ink  they should be 
13 housed here i n  the United States. 
14 BRIG GEN BALLARD: I t h i n k  we would be remiss, 

- .- ~ - - - -  

1 COMMISSIONER COX: I n  any o f  those ~as&? 
2 BRIG GEN BALLARO: I n  any o f  the cases. 
3 COMMISSIONER COX: The COBRA model, was t h a t  used 
4 by a l l  the services, o r  i s  t h i s  j u s t  an Army model? 
5 BRIG GEN BALLARD: No, t h a t  i s  a 000 model. 
6 COMMISSIONER COX: I t  i s  a 000 model. 
7 BRIG GEN BALLARD: The Army i s  j u s t  the executive 
8 agent. We developed it, but  a l l  services used i t .  
9 COMMISSIONER COX: Good. On the economic impact, 

10 you ou t l i ned  the c r i t e r i a  i n  your w r i t t e n  testimony, as wel l .  

11 Did you consider cumulative economic impact? I know the 
12 Secretary and some o f  the other forces d id,  o r  j u s t  the 
13 economic impact o f  t h i s  round o f  base closures? 
14 BRIG GEM BALLARD: When you say. Comnissioner Cox. 
15 cumulative, are you t a l k i n g  about 000 cumulative impact? 
16 COMMISSIONER COX: Right.  
17 BRIG GEN BALLARD: No. we d i d  not.  
18 COMMISSIONER COX: You d i d  not.  Okay. Then, 
19 l a s t l y .  Secretary Aspin s a i d  yesterday t h a t  even i f  we were 
20 t o  s t a t i o n  a l l  the  forward deployed forces back i n  the United 
21 States today. t h a t  there would be enough capaci ty  t o  take 
22 care o f  tha t .  I s  tha t  t r u e  as t o  the Army and p a r t i c u l a r l y  
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1 COMMISSIONER McPHERSON: Do you mean t h a t  Vint Hi 11 
2 i s  the only  one tha t  you f e l t  you could close under tha t  
3 p r i n c i p a l ,  tha t  one o f  the s ta t ion ing  p r inc ipa ls  i s  t o  close 
4 those and tha t ' s  the only  one t h a t  came up on the l i s t ?  
5 BRIG GEN BALLARD: That was the only  one tha t  
6 dur ing t h i s  round we f e l t  t h a t  we could close. I can t e l l  
7 you t h a t  we examined For t  Monroe. TRADOC stand-alone 
8 f a c i l i t y ,  and For t  McPherson, w i t h  FORSCOM. 
9 COMMISSIONER McPHERSON: That would have been a 

10 p i t y .  
11 BRIG GEN BALLARD: I wanted t o  make sure tha t  you 
12 knew we d i d  take a look a t  t h a t  but  because o f  many reasons, 
13 we were unable t o  close them a t  t h i s  time. but  we d i d  examine 
14 them. The primary reason we d i d  not  close TRAOOC was one 
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1 i n s t a l l a t i o n s .  How d i d  the Army address t h i s  p r i n c i p l e  i n  
2 i t s  current  recarmendat ions? That's the opening. 
3 The block i s :  Why i s  the Army maintaining so many 
4 stand-alone c m n d  and con t ro l  i n s t a l l a t i o n s  rather  than 
5 re loca t ing  them t o  maneuver i n s t a l l a t i o n s  w i th  excess 
6 capacity? 
7 MR.OWEN: I w i l l s t a r t a n s w e r i n g t h a t , s i r , a n d  
8 GEN Ba l la rd  may want t o  add t o  my explanation. One, we have 
9 i d e n t i f i e d ,  t o  a large extent,  a s ing le  purpose. small 

10 i n s t a l l a t i o n  f o r  closure i n  t h i s  round, the  Vint  H i l l  Farms. 
11 There are other -- and I t h i n k  For t  Be lvo i r  and 
12 For t  Meade are good examples o f  t h a t  -- stand alone, comnand 
13 and con t ro l  i ns ta l la t ions ,  t h a t  are comnanding and 
14 c o n t r o l l i n g  i n  not necessari ly a s ing le  area o f  a c t i v i t y .  
15 They are mult i faceted. There are many d i f f e r e n t  types o f  
16 tenants and funct ions on For t  Meade, as w e l l  as For t  Belvoir .  
17 They are not on the l i s t .  
18 We have, indeed, sought t o  i d e n t i f y  t r u l y  s ing le  
19 purpose, narrowly focused i n s t a l l a t i o n s  t h a t  we thought could 
20 be closed, and Vint  H i l l  Farms i s  one o f  our two canplete 
21 closures t h i s  year. GEN Bal lard,  would you l i k e  t o  add 
22 anything t o  tha t?  

I 
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15 of -- 
16 MR. OWEN: Fort Monroe. 
17 BRIG GEN BALLARD: Fort Monroe. At the time, we 
18 are, as Mr. Owen said, in a period where we have a great deal 
19 of turbulence within TRADOC. To compound that move at the 
20 same time would put an awful lot upon the comnand. 
21 The second reason was one of environmental 
22 concerns, which was the primary reason. Once we started to 
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1 assess the environmental implications of Fort Monroe, we 
2 found that the environmental costs, if we were to close that 
3 installation, would run in the neighborhood of 50 mi 1 lion to 
4 a half a billion dollars. 
5 COMMISSIONER McPHERSON: Fifty million to a half 
6 billion? 
7 BRIG GEN BALLARD: The primary contaminant there. 
8 we believed to be ordinance dating back from the Civil War 
9 era. 
10 COMMISSIONER McPHERSON: Are you doing anything 
11 about that now? 
12 BRIG GEN BALLARD: Right now, as long as we use the 
13 facility in its current configuration, it's okay to do that, 
14 but as we turn it back to the states, for an example, we 
15 would have an obligation to at 'least look at the possibility 
16 of cleaning it up. 
17 COMMISSIONER McPHERSON: I believe. Mr. Chairman, 
18 this is the first time in our hearings these past two days 
19 that we've heard an example of what we were asking about 
20 yesterday and perhaps today, ancl that is, are there any 
21 installations that are not going to be closed because of the 
22 environmental cost burden if they were to be closed? The 
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1 answer is generally, "Well, there's really not much 
2 difference because we are obliged to go ahead and clean them 
3 up now while we are in possessic~n of them." 
4 BRIG GEN BALLARD: You're talking about if we 
5 d e c i d e t o c l o s e i t , w e w o u l d d e f i n i t e l y h a v e t h e b u r d e n o f  
6 cleaning it up. 
7 MR. OWEN: That was a factor, also. Comnissioner 
8 McPherson. It was not the sole determinant. 
9 COMMISSIONER McPHERSON: Well. I believe the 
10 General just said it was the main one. I'm not urging that 
11 you close Fort Monroe. I'm just interested in the answer 
12 because it tells us that sure en~ough, as we have heard 
13 speculated. there are some bases that aren't closed because 
14 they're too hot to close. too expensive to close. They are 
15 toxic waste dumps. They are Superfund sites that simply 
16 would impose a tremendous burden on the Pentagon's budget. 
17 You're saying that Fort Monroe is one. 
18 BRIG GEN BALLARD: It was a factor, yes, sir. 
19 COMMISSIONER McPHERSON: Wha.t was the deal at Fort 
20 McPherson? 
21 BRIG GEN BALLARD: Fort McPherson, one of 
22 affordability. We currently have three headquarters located 
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1 at Fort McPherson. To close it and to locate those three 
2 headquarters someplace else would be just unaffordable at 
3 this time. 
4 CHAIRMAN COURTER: Comnissioner Bowman. 
5 COMMISSIONER BOWMAN: My question has to deal with 
6 thresholds -- I take it you're familiar with that term -- 
7 and, secondly, reserve installations. I think it's pretty 
8 much accepted that active duty installations are more visible 
9 and mare dramatic if they're on the closure list than a 
10 reserve outfit. 
11 Clearly, at least one of the other services has 
12 included individual installations beneath the threshold 
13 because of cumulative effects or a package that they were 
14 tied to, to another installation. It's my understanding that 
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15 in the '91 BRAC. that Army decided not to list them. I 
16 really can't see any in this year's closure list. 
17 What action outside of the base closure process, 
18 the one that you're involved in right now, has the Army taker 
19 over the last several years, and are you contemplating in the 
20 next severa 1 years? 
21 MR. OWEN: Reserve installations or facilities 
22 specifically, sir? 
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1 COMMISSIONER BOWMAN: Yes. 
2 MR. OWEN: We have. for example, I think we just 
3 cited we are beneath the threshold, studying now some 
4 ordinance, quartermaster and transportat ion branch schoo 1 
5 type activities that we may be able to consolidate. 
6 COMMISSIONER BOWMAN: I 'm talking about 
7 installations. Are you drawing those down, also? 
8 MR. OWEN: That may allow for a more efficient use 
9 of an installation. It may eventually position an 
10 installation to a point where it would end up being given 
11 more serious consideration for closure, but the driver is not 
12 to take something away from an installation in that instance 
13 so that it is closable, necessarily. 
14 The driver there is a smarter, more efficient way 
15 to colocate those school activities at a particular site. 
16 possibly. We don't know. We're studying that now, but 
17 that's being done beneath the threshold. 
18 COMMISSIONER BOWMAN: I guess my question is: As 
19 the active duty Armed Forces are shrinking, so also will, I 
20 presume, the reserves. There are installations associated 
21 with both of those groups. It costs money to keep those 
22 installations open. It would seem logical to me -- and. 
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1 again. I'm not the expert because the two of you are -- that 
2 there would be some sort of plan to draw down on those 
3 installations as we1 1 as the more glamorous, the larger ones. 
4 MR. OWEN: We have given it considerat ion. I think 
5 t h e r e ' s b a s i c a l l y t w o c a t e g o r i e s o f r e s e r v e i n s t a l l a t i o n s i n  
6 the Army, the smaller, maybe more readily recognized Army 
7 reserve center that may or may not be on an active Army 
8 installation. 
9 It could be at an international airport someplace 
10 or it could be on a sister service's base. Then we have a 
11 number of larger installations that the reserves make 
12 extensive use of -- A.P. Hi 11, Chaffee, McCoy and what-not. 
13 All of those installations have been looked at in prior base 
14 closure drills. as well as t his one, and we believe they 
15 continue to have -- they offer something. 
16 They make a contribution to the base structure that 
17 we are managing in the Army and we believe it's desirable to 
18 keep those installations at the time. They have not been 
19 excluded from consideration because they are considered to be 
20 reserve or whatever. We try not to make a distinction 
21 between active and reserve and guard/Army. 
22 We try to look at everything as a total Army, 
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1 especially when you come to facilities. A lot of our active 
2 installations are very important, vital training grounds for 
3 reserve forces. as we1 1 as installat ions that may be manned 
4 by a reserve or predominantly used by reserves. 
5 We also have active duty forces that make use of 
6 those very important training grounds there, so we have not 
7 excluded. If GEN Ballard would like to add anything to what 
8 I've said? 
9 COMMISSIONER BOWMAN: I'm not looking for a 
10 subterfuge or anything like that. I was just wondering if 
11 there was a parallel course of action for those installations 
12 beneath the threshold. 
13 MR. OWEN: And one of the things that we are doing 
14 on the smaller reserve facilities, many of them we find in 
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15 leased space and what-not, i s  we are a c t i v e l y  and 
16 aggressively pursuing g e t t i n g  them onto ac t i ve  Army 
17 i n s t a l l a t i o n s .  We bel ieve tha t  would be a more cost 
18 e f f e c t i v e  way t o  go about our business. 
19 Y o u h a v e t o k e e p i n m i n d , w i t h N a t i o n a l G u a r d a n d  
20 reserve fac i  1 i t i e s ,  though, we would ask tha t  they -- our 
21 reserve component forces, those f a c i  1 i t  ies, t o  do t h e i r  job 
22 and t o  serve the so ld ie r ,  have t o  be f a i r l y  close t o  where 
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1 tha t  so ld ie r  l i ves .  
2 He goes there on a weekend. He goes there f o r  a 
3 short per iod o f  time dur ing the sumner o r  whatever, and i t ' s  
4 d i f f i c u l t  f o r  a so ld ie r  t o  go across North and South Dakota 
5 and come a l l  the way over t o  Minnesota o r  whatever f o r  a 
6 weekend d r i  11. That 's not very p r a c t i c a l ,  so we do have t o  
7 keep some geographic dispersion, i n  reserve f a c i l i t i e s ,  most 
8 important. 
9 COMMISSIONER BOWMAN: Thank you. 

10 CHAIRMAN COURTER: I 'm going t o  ask the other two 
11 Comnissioners i f they can r e s t r a i n  themselves t o  one quest ion 
12 and the answers as qu ick ly  as possible. We are now 10 
13 minutes behind schedule. I would l i k e  t o  f i n i s h  up by 4:00 
14 o 'c lock as scheduled. I'll make sure tha t  these two l a s t  
15 Comnissioners s t a r t  f i r s t  w i t h  the next questions. 
16 Comnissioner Bob Stuar t .  
17 COMMISSIONER STUART: With tha t  lead-in, it w i l l  be 
18 a shor t  question but  maybe a complicated answer. M r .  Owen. 
19 as you know, the Army proposed a l i s t  o f  closings and 
20 realignments t h a t  i s  probably the shortest t h a t  we have. A 
2 1  great deal o f  t h i s  i s  based on what has been done before and 
22 also, which you emphasized t o  Comnissioner Cox, the re tu rn  o f  
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1 troops from overseas. 
2 I wonder whether you have put t h a t  plan, the force 
3 reduct ion overseas, the personnel t o  be moved, the cost 
4 ef fect ive consequences o f  those returns,  i n  some form tha t  
5 o u r s t a f f c o u l d t a k e a l o o k a t i t .  I t h i n k t h a t i s r e a l l y  
6 one o f  the p r i n c i p a l  reasons t h a t  your l i s t  i s  so short.  
7 I t ' s  a l so  something, i t seems t o  me, from a pub l i c  
8 r e l a t i o n s  po in t  o f  view, t h a t  the Army and the world should 
9 recognize and we o f ten  hear. "Well, what about a l l  those 

10 bases overseas?" A l o t  are being closed, but I don't  th ink  
11 the world knows much about i t. 
12 I t h i n k  i f  we could see those numbers, it would 
13 help us t o  understand j u s t  how t h i s  f i t s  i n t o  your very short 
14 1 i s t  o f  recomnendat ions. 
15 MR. OWEN: I w i l l  g lad ly  share a l l  t h a t  information 
16 w i t h  you. There i s  a large number o f  closures overseas, and 
17 we continue on a very a c t i v e  path i n  overseas closures. I f  
18 we have t h a t  boxed i n t o  a p a r t i c u l a r  mechanism t h a t  you'd 
19 l i k e  t o  look a t  o r  whatever, I 'm no t  c e r t a i n  about that .  bu t  
20 we w i l l  g i ve  you and share w i t h  you a l l  the information we 
21 have on tha t .  
22 I th ink  when the Base Closure Law was enacted, no 
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1 one r e a l l y  knew the r a p i d  change tha t  we'd be undergoing 
2 around the  world and, i n  some respects, you could almost say. 
3 "Time out. Let us catch our breath," and w e ' l l  move on a 
4 l i t t l e  b i t  l a t e r  i n  some respects, but I t h i n k  we can share 
5 tha t  information w i t h  you. 
6 COMMISSIONER STUART: Thank you. 
7 CHAIRMAN COURTER: Comnissioner Beverly Byron. 
8 COMMISSIONER BYRON: Thank you, M r .  Chairman. Let 
g m e s a y f i r s t o f  a l l  t h a t w h e n w e h a d a p r o b l e m w i t h c a l l i n g  

10 up the Guard and the reserves and we were looking a t  round 
11 out brigades, and one o f  the key components there was tha t  
12 there was not -- the example t h a t  was used was there was not  
13 enough t r a i n i n g  space f o r  them. I th ink  i t  wascamp Shelby 
14 d i d  not have the t r a i n i n g  capacity.  

15 I c e r t a i n l y  hope, as you are looking a t  your base 
16 closings, t h a t  you are keeping i n  mind t h a t  the Guard and 
17 reserves are going t o  be needing those t r a i n i n g ,  i f  we are 
18 going t o  continue t o  go under the mode o f  round-out brigades. 
19 My spec i f i c  question i s :  The 6 t h  Army was 
20 scheduled t o  leave the other Pres id io  a t  San Francisco, not 
21 the Monterey Pres id io  tha t  we s ta r ted  out on, and it was t o  
22 go t o  For t  Carson. Now, i n  your base realignment, you have 
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1 it moving down t o  what had been Naval A i r  Stat ion Moffett .  
2 which i s  now NASA. 
3 W i  11 we be looking a t  6 th  Army Headquarters being a 
4 leasing tenant a t  Mof fet t?  W i l l  t h a t  be cost e f fec t i ve  on 
5 the long term f o r  leasing. and what was your ra t iona le  and 
6 methodology f o r  making tha t  change i n  the realignment? 
7 MR. OWEN: That was a decision, and the  f a c t  t h a t  
8 we've come back here and asked f o r  reconsiderat ion o f  an 
9 e a r l i e r  Comnission's recomnendation, was not  a decision taken 

10 l i g h t l y  by the Army. To be p e r f e c t l y  honest and b lunt ,  we 
11 bel ieve the recomnendat ion t o  move the 6 th  Army Headquarters 
12 t o  For t  Carson was a mistake. 
13 I t  i s  bad management o f  Army forces and Army 
14 reserve forces. The vast, vast ma jo r i t y ,  I bel ieve 75 
15 percent-plus o f  a1 1 the forces t h a t  the  6 t h  Army comnands are 
16 located r i g h t  along the P a c i f i c  Coast and not  across the 
17 Rockies. 
18 COMMISSIONER BYRON: I s  t h a t  a dec is ion tha t  was 
19 made qu ick ly  without the data t o  back it up, because were i n  
20 a t ime constra in t  when t h a t  dec is ion was made? I think it 
2 1  was BRAC '88, wasn't i t ?  
22 MR. OWEN: Not necessari ly,  ma'am. We learned a 

Page 155 o f  196 Pages 
1 l o t ,  j u s t  since tha t  Comnission made t h a t  recomnendation. 
2 You had Desert Storm/Desert Shield. You had the earthquake 
3 s i t u a t i o n  i n  C a l i f o r n i a  where we were c a l l e d  upon t o  be i n  
4 support. 
5 W e h a d t h e u n f o r t u n a t e L o s A n g e l e s r i o t s o f l a s t  
6 year. We learned a l o t  from t h a t ,  t h a t  confirmed th ings tha t  
7 were rumbling around i n  the back o f  our heads a t  the time. 
8 I t  r e a l l y  confirmed it and drove t h a t  p o i n t  home. 
9 That Army headquarters, i n  our opinion, needs t o  be 

10 where the troops are. and the  greater  San Francisco Bay area 
11 i s  indeed p r e t t y  much the epicenter o f  where -- excuse me, I 
12 withdraw the use o f  t h a t  word, but  t h a t ' s  the center o f  where 
13 the ac t ion  i s  out there i n  managing and comnanding and 
14 c o n t r o l l i n g  forces. 
15 It w i l l  cost us a l i t t l e  b i t  more t o  go t o  Mof fet t  
16 than it would have a t  For t  Carson, and i n  recurr ing cost, we 
17 pay a lease o f  about a m i l l i o n  and a h a l f  do l lars ,  and I 
18 t h i n k  i t ' s  going t o  cost us, each year, about 5 m i l l i o n  
19 versus 2-112 m i l l i o n  a t  Carson i n  recur r ing  costs. It costs 
20 a l i t t l e  b i t  more but as f a r  as comnand and con t ro l  forces i n  
21 t h a t  p a r t  o f  the country, we bel ieve we belong a t  Mof fet t ,  
22 most c e r t a i n l y .  
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1 CHAIRMAN COURTER: Thank you very much, M r .  Owen 
2 and. General, thank you very much. The next witness i s  
3 Charles Nemfakos. M r .  Nemfakos i s  the Act ing Chairman. Base 
4 St ructure Evaluation Comnittee. That comnittee i s  the 
5 counterpart o f  the Army TABS w i t h  respect t o  the Navy. 
6 M r .  Nemfakos, i f  you would come forward. I s  he 
7 here? I s  he i n  the room? I s  he here? Okay, i f  we could 
8 hurry  up here, we're about 15 o r  20 minutes behind schedule. 
9 a n d I p r o m i s e d t h e C o m n i s s i o n e r s t h a t w e w o u l d a 1 w a y s  

10 maintain our schedule. 
11 MR. NEMFAKOS: Good morning, M r .  Chairman. 
12 CHAIRMAN COURTER: Thank you very much. M r .  
13 Nemfakos. I f  youwould b r i e f l y  sumnarize youropening 
14 statement, the only  question t h a t  I wi 11 have i s  t o  ask you 
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15 i f  we have add i t i ona l  questions f o r  the record, would you be 
16 able t o  respond i n  a very t ime ly  fashion on the record? 
17 MR. NEMFAKOS: Yes, s i r .  
18 CHAIRMAN COURTER: You may proceed i n  sumnarizing 
19 your opening statement and then there  w i l l  be questions from 
20 the c o m i t t e e .  
21 MR. NEMFAKOS: Yes. s i r .  I would l i k e  permission 
22 t o  enter the formal statement t h a t  I forwarded t o  you i n  the 
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1 record. 
2 CHAIRMAN COURTER: Without ob ject ion,  and may we 
3 have q u i e t  i n  the  back, please? Thank you. 
4 MR. NEMFAKOS: I w i l l  go t h r ~ ~ u g h  my presentat ion as 
5 qu ick ly  as possible. 
6 CHAIRMAN COURTER: Could we have q u i e t  i n  the back? 
7 Someone, please, close the  door. You may proceed. 
8 Openina Statement by M r .  Charles Nemfakos 
9 MR. NEMFAKOS: I ' d l i k e t o r e p e a t t h e p o i n t t h a t  

14 conf igurat ion analys is .  Let me g ive  you an example o f  how 
15 t h i s  th ing  worked. We lookeda t  capacity,  themeasures tha t  
16 we looked a t .  The sources were the data c a l l s  on ly .  
17 We developed these kinds o f  s t a t i s t i c s  based on 
18 looking a t  t h a t  capaci ty .  We berthed ships a t  67 percent 
19 w i t h  the exception o f  c a r r i e r s ,  the reason being deployment 
20 schedules and maintenance schedules. You can see from the 
21 s l i d e  t h a t  the capacity excess i s  s i g n i f i c a n t .  
22 We used a m i l i t a r y  value analys is  matr ix .  I t h i n k  
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AOM Kelso referred t o  it as the eye char t  yesterday. Very 
b r i e f l y ,  there were three s a l i e n t  po ints :  One, f i r s t ,  

3 a r r i v i n g  f o r  each quest ion der ived from the data c a l l  
4 responses. a r e l a t i v e  po in t  value; secondly, p lac ing each 
5 quest ion i n  t h a t  c r i t e r i o n  o f  m i l i t a r y  value t o  which it 
6 appl ied; and, t h i r d l y ,  weight ing the  c r i t e r i a  o f  m i l i t a r y  
7 value t o  a r r i v e  a t  100. I 8 We then used the computer as a t o o l  t o  produce f o r  
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1 a c t i v i t i e s  t h a t  we d i d  not  have excess capacity and, 
2 therefore,  we d i d  not  consider f u r t h e r  i n  our de l iberat ions.  
3 The process was a long and, very f rank ly ,  somewhat 
4 tor tuous one but ,  i n  view o f  the problems t h a t  we had the 
5 l a s t  t ime i n  both prov id ing the )record and supporting some of 
6 the recomnendations we d id,  we went t o  some length t o  develop 
7 a process and t o  a r t i c u l a t e  a process t h a t  was open, tha t  was 
8 documentable, t h a t  was v e r i f i a b l e  and t h a t  was supportable 
9 a l l  the way through. 

10 A l l a c t i v i t i e s w e r e t r e a t e d t h e s a m e .  The 
11 a c t i v i t i e s  by subcategory were p:rovided i d e n t i c a l  data c a l l s .  

10 AOM Kelso made t o  you yesterday, t h a t  the fo rce  s t ruc tu re  
11 t h a t  we used, and t h i s  i s  the fo rce  s t ruc tu re  through 1997 
12 because beyond tha t ,  i t ' s  c l a s s i f i e d ,  but  i n  any case, t h a t ' s  
13 the fo rce  s t ruc tu re  t h a t  we used. 
14 It does not  r e f l e c t  t h a t  budget adjustments tha t  
15 the President o f  the United States w i l l  forward l a t e r  t h i s  
16 month t o  the  Congress, and t h a t  force s t ruc tu re  i s  down and 
17 continues t o  go down through 1999, below the levels  tha t  the 
18 Department o f  the Navy had t o  consider i n  making our 1991 
19 round o f  base closures. 
20 The a c t i v i t i e s  were d iv ided i n t o  those categories 
21andsubcategor ies,  a n d w e l o o k e d a t a c t i v i t i e s a l o n g t h o s e  
22 l i nes .  The a c t i v i t i e s  t h a t  were crossed out were those 

12 Their responses had t o  be provided i n  the same manner, i n  a 
13 c e r t i f i e d  manner, s t a r t i n g  a t  the a c t i v i t y  leve l  and being 
14 c e r t i f i e d  a t  every step o f  the  chain o f  comnand on the way 
15 up. almost 60 d i f f e r e n t  k inds o f  data c a l l s .  some o f  them, 
16 the  resoonses were as many as 200 pages long, and i t  produced 
17 a record o f  some 90-plus cubic f e e t  o f  data t h a t  you w i l l  
18 have ava i lab le  t o  you, s i r .  
19 CHAIRMAN COURTER: I n  t h a t  regard, t o  go through 
20 t h i s  f a s t ,  we b a s i c a l l y  heard the  same t h i n g  yesterday, I 
21 j u s t  want t o  make one observation. I w i l l  not ask a 
22 question. We don' t  necessari ly need 90 square f e e t  o f  data, 

9 us, a l l  the way on the r ight-hand side, the t o t a l  value o f  
10 t h a t  p a r t i c u l a r  question. As we then went through the 
11 analysis o f  each a c t i v i t y ,  t o  the extent  t h a t  it had the 
12 a t t r i b u t e s  r e l a t e d  i n  tha t  p a r t i c u l a r  question o r  issue, i t  
13 received those po in ts .  To the  extent  t h a t  i t d idn ' t ,  it 
14 d i d n ' t .  This i s  exac t l y  what you saw yesterday. Tom, why 
15 don ' t  we go through t h a t ,  please, qu ick ly? 
16 When we entered i n t o  con f igu ra t ion  analysis. 
17 remembering t h a t  the main purpose was f o r  us t o  get r i d  o f  
18 excess capacity.  and we had subs tan t ia l  excess capacity,  we 
19 used l i n e a r  programing.  I have someone who can expla in  the 
20model. but i t ' s s o m e t h i n g t h a t  I a m t o l d i s c o m n o n l y u s e d i n  
21 makina these k inds o f  decisions. 
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1 and there 's  a sensible middle ground. 
2 I 'm not  saying t h i s  by way o f  c r i t i c i s m  whatsoever. 
3 The Navy, by f a r ,  had the largest ,  most ambitious package. 
4 and we got  the  ,smallest amount o f  data so f a r .  I don't ,  
5 therefore, want a t ruck  load tomorrow morning, but  something 
6 t h a t  you t h i n k  reasonable people can d igest  i n  a reasonable 
7 per iod  o f  t ime, i f  you would make sure we have t h a t  as 
8 qu ick ly  as possible. 
9 MR. NEMFAKOS: Yes. s i r .  

10 CHAIRMAN COURTER: Thank you. 
11 MR. NEMFAKOS: Essen t ia l l y ,  there were three stages 
12 t h a t  developed the  t o o l s  t h a t  we used i n  a r r i v i n g  a t  our 
13 f i n a l  recomnendat ions: capacity,  m i l i t a r y  value and the 

2 2  
~ i a t  we asked the model t o  do was solve f o r  excess 
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1 capacity and t o  then g ive  us the r e s u l t s  o f  tha t  excess 
2 capacity,  matched w i t h  the average m i l i t a r y  value tha t  the 
3 bases t h a t  solved fo r  excess capaci ty  had. So, i f  you w i l l  
4 look, f o r  example, under current  conf igurat ion,  current  
5 conf igurat ion has an average m i l i t a r y  value o f  50. It had a 
6 t o t a l  capacity o f  575. We on ly  need 325 and it gives us the 

' 7 excess capacity.  
8 I t  then would go through a ser ies o f  ca lcu lat ions 
9 t o  e l iminate t h a t  excess capacity.  You can see the  various 

1 0  i t e r a t i o n s  t h a t  i t  goes through. We would ask the machine t o  
1 1  produce f o r  us a s i m i l a r  so lu t ion  a t  a higher m i l i t a r y  value. 
12 and y o u ' l l  see an example o f  why we would do tha t  shor t l y .  
13 Okay, Tom. 
14 CHAIRMAN COURTER: How much longer i s  t h i s  going t o  
1 5  take? We're f a i r l y  f a m i l i a r  w i t h  the  process you went 
16 through. I s  t h i s  a long testimony? 
17 MR. NEMFAKOS: No, s i r .  I can make it very shor t .  
18 CHAIRMAN COURTER: Please. 
19 MR. NEMFAKOS: Tom, go t o  the one example on Naval 
20 Stat ions where we a c t u a l l y  worked it. 1'11 just  g i ve  you 
21 t h i s  examole. M r .  Chairman. and t h a t  w i l l  be the end o f  my . . 
22 testimony. 
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1 CHAIRMAN COURTER: Thank you. 
2 MR. NEMFAKOS: Just t o  g ive  you an example. looking 
3 a t  the A t l a n t i c  F lee t ,  because we solved -- as ADM Kelso 
4 suggested, we solved capaci ty  by f l e e t .  the program solved t c  
5 minimum capacity once it got us t o  avai l ab le  ber th ing down so 
6 t h a t  we were j u s t  s l i g h t l y  over. It closed a ser ies o f  
7 bases. 
8 We asked the machine: Can I come up w i t h  the same 
9 so lu t ion  on excess capacity a t  a higher m i l i t a r y  value? It 

10 gave me another so lut ion.  We asked the  machine again: Can 
11 you g ive me a higher m i l i t a r y  value and s t i l l  solve f o r  
12 excess capacity,  and i t  d i d  it again. That was the highest 
13 m i l i t a r y  value tha t  we were able t o  obta in a t  minimum excess 

I 
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14 capacity, and t h a t  was the answer tha t  we chose t o  r e f l e c t  i n  
15 the recomnendations tha t  came forward. 
16 That's the approach t h a t  we took, M r .  Chairman, and 
17 now I'm ready t o  answer your questions. 
18 CHAIRMAN COURTER: Beverly Byron. 
19 COMMISSIONER BYRON: I am j u s t  beginning t o  
20 understand t h i s  one char t  we looked a t  on A t l a n t i c  F leet ,  and 
21 I was j u s t  very qu ick ly  looking a t  Norfolk, which scored on 
22 74.4 and f a i r l y  the highest behind tha t  i s  Charleston, which 
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1 i s  k ind  o f  in terest ing,  since Charleston i s  wiped out i n  your 
2 scenario, but l e t  me ask you another question. 
3 That i s ,  our fu tu re ,  as we are looking a t  a 12 
4 c a r r i e r  f l e e t ,  i n  the av ia t ion  component f o r  tha t  12-carr ier  
5 f l e e t ,  you have a s h o r t f a l l  o f  changing i n t o  new a i r c r a f t  f o r  
6 the Navy. You have closed. I bel ieve, Bevi 1 l e  l a s t  time. 
7 You cur ren t l y  have Ceci l  F i e l d  on the l i s t  t h i s  year and 
8 M e r i d i a n a r e t h e t w o A v i a t i o n T r a i n i n g F a c i l i t i e s t h a t a r e  
9 going. 

10 Have you factored i n  t o  those t r a i n i n g  f a c i l i t i e s  
11 the a i r  space, the noise abatement. the other components t h a t  
12 we're f ind ing.  as you move Ceci l  t o  t h e  west and as you move 
13 Meridian t o  Pensacola, and I think,  i s  i t K ingsv i l l e?  
14 MR. NEMFAKOS: Yes, ma'am. One o f  the 
15 measurements, i f  you w i l l ,  on capacity tha t  we used f o r  a i r  
16 s tat ions was the t r a i n i n g  a i r  space and other a i r  space 
1 7 t h a t ' s r e q u i r e d i n o r d e r t o p e r f o r m t h e m i s s i o n ,  a n d s o w e  
18 did, i n  f a c t ,  i n  the capacity analys is  and i n  the m i l i t a r y  
19 value analysis, take those th ings i n t o  considerat ion. 
20 COMMISSIONER BYRON: Pensacola does not have a 
21 noise abatement problem? 
22 MR. NEMFAKOS: Ma'am. I wouldn't say t h a t  Pensacola 

Page 164 o f  196 Pages 
1 doesn't have a noise abatement problem, but Pensacola does 
2 have a i r  space t h a t  i s  superior t o  other a i r  space, and it i s  
3 a i r  space t h a t  we need t o  use i n  terms o f  performing the 
4 t r a i n i n g  mission. 
5 CHAIRMAN COURTER: Comnissioner Bob Stuar t .  
6 COMMISSIONER STUART: At t h i s  time, I'll pass, 
7 thanks. 
8 CHAIRMAN COURTER: Thank you very much. 
9 Con iss ioner  Bowman. 

10 COMMISSIONER BOWMAN: Just a b r i e f  question on the 
11 Navy depot closures. How d i d  you fac to r  i n  the capacity i n  
12 the p r i v a t e  sector v is-a-v is  the  pub l i c  sector and come up 
13 w i th  the l i s t  t h a t  you did? 
14 MR. NEMFAKOS: Yes. s i r .  As you know. the 
15 Department o f  the Navy process requi red tha t  we used 
16 c e r t i f i e d  data only. Get t ing t h a t  k i n d  o f  data from the 
17 p r i v a t e  sector was no t  an event t h a t  we wanted t o  t r y  t o  
18 accomplish. 
19 So, we l i m i t e d  our apprec iat ion o f  what was 
20 ava i lab le  i n  the p r i v a t e  sector t o  looking a t  it as a r i s k  
21 con t ro l  measure, knowing t h a t  we already, i n  the depot 
22 maintenance area, do a l o t  o f  our work i n  the p r i v a t e  sector,  
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1 looking a t  it i n  the  context o f  having something t h a t  could 
2 handle any possible surge t h a t  could not be accomnodated i n  
3 the remaining depot maintenance st ructure.  
4 CHAIRMAN COURTER: C m i s s i o n e r  Harry McPherson. 
5 COMMISSIONER McPHERSON: M r .  Chai man, I 'm s t  i 11 
6 s t r u g g l i n g t o u n d e r s t a n d t h i s t h i n g , a n d I t h i n k 1 ' 1 1 p a s s  
7 f o r  the t ime being. 
8 CHAIRMAN COURTER: Comni ss ioner Cox. 
9 COMMISSIONER COX: 1 '1  1 pass. 

10 CHAIRMAN COURTER: C m i s s i o n e r  Johnson. 
11 COMMISSIONER JOHNSON: The data t h a t  you and the 
12 Chairman ta lked  about, w i l l  t h a t  include c e r t i f i e d  data on 
13 a l l  the Naval and Marine bases, whether they were selected o r  

14 not? 
15 MR. NEMFAKOS: Yes. s i r .  
16 COMMISSIONER JOHNSON: Thank you. s i r .  
17 CHAIRMAN COURTER: I ' d  jus t  l i k e  t o  ask one 
18 question t h a t ' s  nonsubstantive. I appreciate the help of the 
19 Comnissioners i n  moving very, very qu ick ly .  The Navy has a 
20 huge l i s t  o f  recomnendations. We w i l l  be submitt ing a number 
21 o f  questions t o  you i n  w r i t i n g .  
22 We would hope tha t  you would be able t o  accomnodate 
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1 t h a t  and respond. From my past experience, comnunities w i l l ,  
2 i f  not take humbrage, a t  least  disagree w i t h  some o f  the data 
3 t h a t  the Navy used. I t ' s  inev i tab le.  We would expect and 
4 hope t h a t  you would respond as qu ick ly  as possible t o  t h e i r  
5 understanding o f  what the data i s ,  so t h a t  then they are 
6 given an opportunity t o  respond t o  what your response i s .  
7 Also, very, very conceivably, we would want you 
8 b a c k l i v e t o t e s t i f y a g a i n , a n d w e w i l l g i v e y o u a s m u c h  
9 no t i ce  as possible. What I 'm th ink ing  i s  on the 22nd o f  

10 March, do you know i f  you are i n  town on the 22nd o f  March? 
11 That 's a week from today. 
12 MR. NEMFAKOS: No. s i r .  As you can appreciate, we 
13 have already f i e l d e d  some requests f o r  a l i v e  appearance i n  
14 some o f  the comnunities, and I have been t r y i n g  t o  
15 accommodate those requests t o  the extent  I can but. c lea r l y ,  
16 I w i l l  change my schedule t o  the extent  t h a t  I can t o  
17acconoda te theComniss ion .  
18 CHAIRMAN COURTER: We want you t o  go t o  the 
19 communities, so w e ' l l  accomnodate your schedule. We th ink  
20 they deserve hearing d i r e c t l y  from you. bu t  there are a 
21 number o f  areas. I th ink ,  a f t e r  we have had a chance t o  
22 absorb some o f  the data, tha t  we w i l l  then want t o  ask you i n  
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1 person, because i t ' s  so voluminous and the  recanendations 
2 are so broad and they have such important econanic impacts, 
3 we w i l l  i n v i t e  you back and you w i l l  be given another 
4 oppor tun i ty .  
5 MR. NEMFAKOS: I can ' t  t e l l  you how I look forward 
6 t o  t h a t .  
7 CHAIRMAN COURTER: We' l l  make it wonderful f o r  you. 
8 COMMISSIONER McPHERSON: I th ink  I understand 
9 enough a t  least  t o  ask a few questions, so t h a t  I can read 

10 t h i s  w i t h  a be t te r  grasp. 
11 CHAIRMAN COURTER: Yes, s i r .  
12 COMMISSIONER McPHERSON: When you look a t  the eye 
13 char t  -- 
14 MR. NEMFAKOS: Yes, s i r .  
15 COMMISSIONER McPHERSON: You don ' t  have t o  look a t  
16 it. You know it, but  f o r  my purposes, were a1 1 these 
17 quest ions put t o  -- were a l l  the  f a c i  l i t i e s .  was each 
18 f a c i l i t y  i n  the Charleston area. f o r  example. ra ted on t h i s  
19 char t  o r  was the  Charleston area as a whole rated on t h i s  
20 chart? This i s  a form o f  the quest ion I was asking ADM Kelso 
21 yesterday. 
22 MR. NEMFAKOS: Yes, s i r .  
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1 COMMISSIONER McPHERSON: You recognize it 'because 
2 you were helping him w i t h  my unwei ldy  question. 
3 MR. NEMFAKOS: Yes. s i r .  
4 COMMISSIONER McPHERSON: But, essen t ia l l y ,  i t ' s  
5 whether -- do you r a t e  them against o ther  s im i la r  f a c i l i t i e s  
6 o r a r e y o u l o o k i n g a t t h e a r e a a s a w h o l e ?  
7 MR. NEMFAKOS: Yes, s i r .  As you w i l l  see when you 
8 get a l l  o f  the mater ia l  t h a t ' s  avai lab le,  there i s  a m i l i t a r y  
9 value matr ix  f o r  each type o f  a c t i v i t y ,  so tha t ,  f o r  example, 

10 the Naval Base a t  Charleston was ra ted  based on t h i s  k ind  of 
11 a m i l i t a r y  value matr ix  as was every other  Naval base. 
12 The shipyard a t  Charleston had a s i m i l a r  m i l i t a r y  
13 value matr ix  but.  per force, the  questions were d i f fe ren t ,  
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14 and they related to shipyards and it was then rated against 
15 all other shipyards, using the same questions. 
16 COMMISSIONER McPHERSON: All right. Now, as I 
17 understood from ADM Kelso yesterday and I may have 
18 misunderstood him, his answer to my question led me to 
19 believe that it was the decision to close the shipyard that, 
20 in effect, took a lot of this with it, a lot of these other 
21 facilities with it, so that it didn't matter that the Naval 

14 this opportunity to testify today and to expand on the 
15 informat ion already provided by Acting Secretary Donley in 
16 his testimony yesterday. 
17 GEN Franklin and I have prepared and filed a joint 
18 statement and we ask the Comnission to consider the content 
19 in your deliberations. 
20 CHAIRMAN COURTER: It will be part of the record. 
21 as filed. 

22 base -- perhaps, it would not have mattered that the Naval 
I22 

MR. BOATRIGHT: Thank you. In the interests of 
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1 base or the other Naval facilities rated high on this 
2 questionnaire. So long as they were attached t a  the Naval 
3 shipyard, they were probably going to go down the tube. Is 
4 that correct? 
5 MR. NEMFAKOS: Yes, sir. You may have 
6 misunderstood what I think ADM Kelso was trying to convey. 
7 The two principal activities in the Charleston area that 
8 would drive something like this would be the shipyard and th~ 
9 Naval base. I think what he was alluding to was the Supply 
10 Center, and the hospital being follower activities. 
11 To the extent that you made t:he decision to close 
12 the Naval base and the shipyard, then those activities would 
13 lose their customer base and, therefore, the requirement for 
14 them would not be there, but the Naval base and the shipyard 
15 stand alone. 
16 COMMISSIONER McPHERSON: Right, and the electronics 
17 center? 
18 MR. NEMFAKOS: The  electronic:^ center, yes, sir, is 
19 a follower activity because it supports the fleet. 
20 COMMISSIONER McPHERSON: Okay. Therefore, if the 
21 base is closed. then the fleet electronics center loses its 
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1 time, I will not read that statement but, instead, I will 
2 make a few conents and then GEN Franklin and I will be 
3 available for questions. 
4 Making recomnendations for closures and 
5 realignments is a particularly difficult task for me, as I 
6 have spent most of my career building up an Air Force base 
7 structure second to none. 
8 In addition, the Air Force has worked hard over the 
9 years to develop and foster a close relationship with the 
10 comnunities adjacent to our bases. We enjoy strong support 
11 from all of these comnunities, and it is particularly hard to 
12 tell any of these comnunities that we must now close or 
13 realign their base. 
14 As ADM Kelso indicated yesterday, none of us enjoy 
15 doing this but it's something that must be done in order to 
16 preserve the tooth in the defense capability. As we did in 
17 1991, the Air Force has carefully reviewed its base structure 
18 using the Defense Force Structure Plan and the eight criteria 
19 to identify additional closures and realignments. 
20 As Secretary Donley indicated, the task of 
21 selectins bases for closure or realianment was extremelv 

22 host. in effect. 122 diff iculi because a1 1 of our bases ars good and a1 1 are iul l y  
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1 MR. BOATRIGHT: Thank you. 
2 CHAIRMAN COURTER: You are certainly welcome. With 
3 Mr. Boatright is Major General Carl Franklin, co-chaimn of 
4 the Air Force Base Closure Executive Group. General. thank 
5 you very much. 
6 Mr. Boatright, you may proceed. Our goal is to try 
7 to finish up by 4:DO o'clock, or no later than five after 
8 4:OO. If you would sumnarize your opening statement and then 
9 submit yourself to oral questions, knowing, and if you would 
10 agree, to answer additional questions for the record. 
11 Openins Statement by the Honolrable James Boatrisht 
12 MR. BOATRIGHT: Good afternoon, Chairman Courter 
13 and ladies and gentlemen of the Comnission. I appreciate 
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1 MR. NEMFAKOS: It makes less sense to have a 
2 separate electronics center located in Charleston when the 
3 fleet concentration is someplace else. yes, sir. 
4 COMMISSIONER McPHERSON: Thank you. 
5 CHAIRMAN COURTER: Thank you very much. Mr. 
6 Nemfakos. 
7 MR. NEMFAKOS: Yes, sir. 
8 CHAIRMAN COURTER: You'll be given that badly 
9 awaited opportunity to see us again. 
10 MR. NEMFAKOS: Thank you. 
11 CHAIRMAN CDURTER: We have the Honorable James 
12 Boatright. Thank you very much. Mr. Boatright is our last 
13 witness of the day, if he would step forward and take his 
14 seat. 
15 Mr. Boatright is the Deputy Assistant Secretary of 
16 the Air Force, and he. as well, was the Co-Chairman of the 
17 Air Force Base Closure Executive Group. so he basically is 
18 the counterpart in the Air Force of the two last witnesses 
19 that testified on behalf of the Army and the Navy. 
20 Now, we have with Mr. Boatright -- by the way, 
21 you've already been introduced. We said nothing but good 
22 things about you, rest assured. 
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1 Congressional delegations so they can prepare positions or 
2 opposing views to be presented to this Comnission. 
3 We are dedicated to doing everything we can to 
4 support a fair and open process, throughout the time of your 
5 review and deliberation. Now, let me make a few c m n t s  on 
6 some things that were discussed yesterday that, one. first 
7 needs to be clarified and Secretary Donley has asked me to do 
8 this. 
9 GEN Johnson, yesterday, you asked Secretary Donley 

10 a question in regard to whether or not the JCSE unit down at 
11 McDill required an a~rfield. He answered that it did not. 
12 The JCSE does require an airfield and should the decision of 
13 this Commission be that we are not to operate that airfield, 
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1 capable of supporting their assigned missions. 
2 The differences between competing bases in most 
3 cases are relatively small, and there are no obvious choices; 
4 however, with careful and detailed analysis, differences were 
5 identified and accumulated across the spectrum of the 
6 criteria to determine relative value of the competing 
7 installations and provide a sound basis for selecting among 
8 them. 
9 O u r a n a l y s i s w a s d o n e i n a s f a i r a n d o b j e c t i v e a  
10 manner as possible and in strict accordance with the public 
11 law and the policy guidance. All of the Air Force selections 
12 for closure and realignments were made from the lowest 
13 ranking groups of bases in their respective categories. 
14 We are confident that the Secretary's choices are 
15 sound and that we are retaining the best possible base 
16 structure to support the projected force structure and the 
17 Air Force mission. 
18 As the Comnission reviews our recomnendat ions, we 
19 are prepared to provide additional information. explanation 
20 or whatever may be needed to conduct your evaluation. In 
21 addition, we will share our data, analysis, and other 
22 appropriate information with comnunity leaders and 

I 
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14 as we have recomnended, then we would have to relocate the 
15 JCSE to another location. 
16 I must tell the Comnission that the JCSE activity 
17 is -- we can find a far more cost-effective location for that 
18 activity other than Charleston, which is where it was 
19 directed to go in the 1991 decision. 
20 In regard to Rickenbacker, I need to make a few 
21 comnents in regard to the conversation that took place 
22 yesterday. First of.f, let me tell you that there are two 
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1 very cost effective ways to bed down reserve component 
2 activities. 
3 O n e i s o n a m u n i c i p a l a i r p o r t o r a c i v i l a i r p o r t .  
4 We have them bedded down across the nation in a very cost 
5 effective way at municipal airports. The other is to locate 
6 those units on an active Air Force Base, and those are the 
7 two most cost effective ways to bed down the Air Reserve 
8 component. 
9 Let me give you a little history about 
10 Rickenbacker. In the mid-'70s, the Air Force closed 
11 Rickenbacker. It used to be a SAC base with B-52s and KC-135 
12 tanker aircraft. When we closed that base down in the mid 
13 '70s, we decided to leave the Air Force Reserve and the Air 
14 National Guard units there, in anticipation that that would 
15 become a civil airport and that they would then become 
16 tenants in a very cost effective way on that civil airport. 
17 Many years passed and that did not happen. A civi 1 
18 airport was established there but had not become cost 
19 effective and. as a result. our units were paying the bulk of 
20 the cost to operate that airfield, so we recomnended that the 
21 airfield be closed. 
22 In the meantime. after that recomnendation was 
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1 approved by the '91 Comnission, the State of Ohio indicated 
2 to us that they wanted to accelerate the efforts of taking 
3 over that airfield and they, in fact, have taken that 
4 airfield from the Air Force. 
5 They are operating it today and they have proposed 
6 to the Air Force a very cost effective arrangement for us to 
7 leave the Guard Units at that locat ion and, therefore, we 
8 have suggested or recomnended to this Comnission that you 
9 reconsider that realignment and leave those guard units 
10 there. 
11 In our opinion, that kind of bed-down located on a 
12 municipal airfield or a civil airport is as cost effective as 
13 locating them on an active Air Force base. I wanted to give 
14 you that background so that you could understand where we 
15 have been in this process. 
16 At O'Hare, let me make a couple of comnents in 
17 regard to O'Hare. First. it's important for you to 
18 understand that the O'Hare recommendation is a city proposal. 

19 There is no way that we can make it cost effective without 
20 somebody else paying for it. 
21 There are absolutely no savinas associated with the 

13 was based on other considerations. It's Rickenbacker and 
14 O'Hare. 
15 It seems to me that one of the main points that the 
16 Secretary of Defense made yesterday when he testified, and 
17 that was on a totally different issue relative to defense, 
18 and that was the Oefense Finance and Accounting Services. 
19 OFAS. but he didn't like the policy that was set in motion of 
2 0  comnunities scurrying around to come up with the highest and 
2 1  best offer. 
2 2  He felt that DFAS, like all of the components of 
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1 our national security, should be a shared burden on all 
2 Americans and not, therefore. going to the highest bidder. 
3 He found it objectionable policy. 
4 The question I have is: If it is objectionable 
5 when it relates to DFAS, why isn't it objectionable when it 
6 relates to O'Hare or Rickenbacker? To follow up on that 
7 very, very quickly, if that occurs, I know what is going to 
8 happen and so do you. There's going to be a bidding war 
9 throughout the country. 
10 The message will go forth that the way to keep your 
11 base is to come up with some cash to keep the base, have the 
12 comnunity support some functions, have the comnunity build 
13 some bui ldings, extend a runway, do the environmental work. 
14 and then what may occur is the fact that those comnunities 
15 that can afford it, wi 1 1  get rid of what they want and be 
16 able to keep that which they want at the expense of less well 
17 comnunities. 
18 If you would. address that whole issue? 
19 MR. BOATRIGHT: Yes, sir. In regard to O'Hare, let 
20 me first say that the law, the Base Closure and Realignment 
21 Act of 1990, includes a provision that says that comnunities 
22 adjacent to military installations may make recomnendations- - - 
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1 in regard to closure or realignment, and the Department must 
2 give priority consideration to those recomnendations. That 
3 is what the City of Chicago has done. 
4 What we have said to the City of Chicago is that we 
5 don't object to your recomnendation, but there's no way that 
6 we can pay for it, because it doesn't save us any money, and 
7 so if you want us to give favorable consideration to your 
8 recomnendat ions. you're going to have to pay for it, and 
9 that's the reason why they have made that offer. 
10 I think it's different than being able to buy an 
11 Air Force base because. in fact, they are recomnending that 
12 we leave. They are reconrtending that the base be closed and 
13 that they'll pay for helping us get out of town, and that's 
14 basically what they have proposed. 
15 In regard to Rickenbacker. I would suggest to you 
16 that we don't believe that they're buying us back at 
17 Rickenbacker but, instead, what they are doing is what they 
18 should have done a number of years ago and that was, put some 
19 state effort into creating a viable, an economically viable 
20 airport there at the Rickenbacker Port Authority in Columbus. 
21 Now. they have decided to do that. 

22 relocation of those units and the-closure of that activity at 22 It unfortunately took an action by the Comnission I 
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1 O'Hare, so we're comfortable with relocating them within the 
2 State of Illinois. Rockford is a good location which is 
3 acceptable to us, but if it costs the Department anything, 
4 then it is not a cost effective relocation and the Department 
5 would object. 
6 Now, we are ready to receive any questions. 
7 CHAIRMAN COURTER: I have just one area of inquiry 
8 and we went over this yesterday, and I' 1 1  be very quick, to 
9 provide as much time for my colleagues, and that is the whole 
10 policy behind that which you did at O'Hare and that which you 
11 did at Rickenbacker, and it is not really germane to that 
12 which occurred in I guess it would be Carswell, because that 
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1 and a recomnendation by the Department of Defense to get that 
2 to happen, but the bottom line for us at Rickenbacker is that 
3 it saves us money. 
4 It saves the taxpayer money. We believe when that 
5 occurs. and if it's not out of line. and I would completely 
6 agree with Secretary Aspin's c m n t s  in regard to having 
7 comnunities compete for defense work or defense activities. 
8 I think that's inappropriate. 
9 I d o n ' t s e e t h a t a s b e i n g - - i n t h e c a s e o f  
10 Rickenbacker, as being a competition for an activity, but 
11 only in carrying out their responsibilities that they should 
12 have addressed earlier. 

Page 30 of 33 Pages Diversified Reporting Services, Inc. - (202) 296-2929 



pagesaver- 
DEFENSE BASE CLOSURE AND REALIGNMENT CWMISSION - Open Meeting:Tuesday, March 16, 1993 

I 

13 CHAIRMAN COURTER: Rebecca Cox. 
14 COMMISSIONER COX: Thank you. I n  your repor t  and I 
15 bel ieve, also, i n  your testimony, you s t a t e  tha t  the A i r  
16 Force excluded c e r t a i n  bases from considerat ion because they 
17 were found t o  have no excess capacity.  Could you expla in  
18 what t h a t  means o r  what the r a t i o n a l e  was there? 
19 MR. BOATRIGHT: We broke our bases down i n t o  
20 various categories so t h a t  we could compare l i k e  bases, 
21 apples w i t h  apples, and so f o r t h .  
22 When we looked a t  the category. i f  we had a 
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1 category t h a t  had e igh t  bases i n  i t, we looked a t  tha t  
2 category and we looked a t  the  fo rce  s t ruc tu re  requirements 
3 f o r  the  type o f  a c t i v i t i e s  t h a t  t h a t  category used o r  
4 supported, and we determined t h a t  the re  was no major 
5 reduct ion i n  the fo rce  s t ruc tu re  there.  
6 When we looked a t  those bases and they were bedding 
7 down the  fo rce  t h a t  i s  i n  the  fo rce  s t ruc tu re  p lan i n  a 
8 f a i r l y  opt imal  manner, and there was no apparent excess 
9 capaci ty  i n  t h a t  category -- not  i n  the base, but  i n  tha t  

10 category -- then we excluded tha t  category from f u r t h e r  
11 considerat ion, bas ica l l y  t o  save time. 
12 It r e a l l y  doesn't make much sense t o  go down 
13 through and rank r a t e  a l l  o f  the bases against a l l  o f  the 
14 elements and the c r i t e r i a  and rank them i n  some order if, i n  
15 fact ,  you have no need t o  c lose any o f  them, and so t h a t ' s  
16 why we decided t o  set aside c e r t a i n  categories based on no 
17 excess capacity.  
18 COMMISSIONER COX: And there would have been no 
19 quest ion  t h a t  poss ib ly  those miss ions could be t ransferred t i  

20 other bases w i t h  a l o t  o f  excess capacity.  I mean, d i d  you 
21 look a t  it as s o r t  o f  an across-the-board o r  no, once they 

12 qu ick ly  as possible. I assume we can do it w i t h i n  a week. 
13 I t ' s  a huge amount o f  data, but  w e ' l l  c o l l e c t  tha t  
14 information and put i t  together and get  i t t o  the Comnission. 
15 COMMISSIONER JOHNSON: Yes, s i r .  I t ' s  our 
16 understanding tha t  the u n i t s  from Homestead went t o  Moody and 
17 Shaw. W i  11 they be permanently assigned a t  Moody and Shaw. 
18 assuming t h a t  Homestedd doesn't reopen? 

1 9  MR. BOATRIGHT: No, s i r .  Our p lan  i s  t o  
I 20 temporar i ly  bed them down a t  Moody and Shaw and t h a t ,  based 
21 on a n t i c i p a t i o n  o f  f u t u r e  fo rce  s t ruc tu re  reductions, we d i d  
22 not  cost out a permanent bed-down f o r  those a i r c r a f t .  We are 
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1 assuming t h a t  the F-16 a i r c r a f t  w i t h i n  the United States A i r  
2 Force over the next year o r  two i n  budget decisions are going 
3 t o  be drawn down s u f f i c i e n t l y  where it w i l l  not be -- there 
4 wi 11 no longer be a requirement t o  bed down those addi t ional  
5 numbers o f  a i r c r a f t .  
6 CHAIRMAN COURTER: Comnissioner Harry McPherson. 
7 COMMISSIONER McPHERSON: M r .  Secretary, l e t  me ask 
8 you a question tha t  I asked yesterday, t o  make sure I 
9 understood the answer again. The recomnendat ion on McClel lan 

10 by the A i r  Force t o  close it was t h a t  i t was based on the 
11 f a c t  t h a t  you had excess depot capacity.  I bel ieve. 
12 MR. BOATRIGHT: Yes, s i r .  
13 COMMISSIONER McPHERSON: This one came i n  low when 
14 compared t o  the others. Since i t ' s  going t o  be kept open, a t  
15 least  under the 000 recomnendat ion t o  us, does the A i r  Force 
16 have any in ten t ion  o f  f i n d i n g  another depot t o  close i n  order 
17 t o  l i v e  w i t h i n  your means o r  t o  l i v e  i n  a non-excess way? 
18 MR. BOATRIGHT: Not i n  t h i s  round of closures, the 
19 A i r  Force does not p lan t o  make any f u r t h e r  recomnendation. 
20 I w i  11 t e l l  you tha t ,  whi le  we wi 11 cont inue t o  have excess 

- 1 22 were excluded, they were gone? 21 phys ica l  capacity a t  our depots, we are cont inu ing t o  down 
22 s ize  the f a c i l i t y  and the equipment s t r u c t u r e  a t  those depots 
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1 MR. BOATRIGHT: We kept i t  open i n  regird t o  
2 looking a t  those bases as p o t e n t i a l  receivers f o r  other 
3 a c t i v i t i e s .  We d i d  not  keep the door open f o r  those bases t c  
4 have a major realignment accomplished on those bases, w i t h i n  
5 those categories excluded, o r  on a c losure o f  those bases. 
6 It doesn't take much analys is  t o  determine tha t  
7 i t ' s  very, very c o s t l y  t o  re loca te  an a c t i v i t y  i f  you have t o  
8 const ruct  f a c i l i t i e s  a t  a rece iv ing  locat ion.  We know t h a t  
9 i n  the A i r  Force, we don ' t  have t h a t  k i n d  o f  excess capacity.  

10 We d i d  a very comprehensive capacity analys is  l a s t  
11 sumner o f  a l l  o f  our operat ional basis t o  determine, i n  f a c t ,  
12 how much excess capacity we had a t  each one o f  the locat ions.  

13 That's a matter o f  our record, and w e ' l l  be g lad t o  share 
14 t h a t  w i t h  the  C m i s s i o n .  
15 COMMISSIONER COX: Thank you. 
16 CHAIRMAN COURTER: C m i s s i o n e r  Johnson. 
17 COMMISSIONER JOHNSON: Speaking o f  data, we're 
18 requi red t o  look a t  a l l  bases i n  the cont inenta l  U.S. 
19 equal ly.  We need the data on a1 1 the basis f o r  manpower. 
20 r e a l  property. O&M. I ' d  l i k e  t o  know i f  t h a t  basic data i s  
21 ava i lab le  and c e r t i f i e d  f o r  a l l  A i r  Force Bases i n  the 
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1 t o  match the work load, and the people are coming down. 
2 The workers are coming down as the  work load comes 
3 down, and so we're not  going t o  keep a huge excess capacity 
4 s i t t i n g  there and wa i t ing  f o r  something t o  happen. We w i l l  
5 draw it down. 

6 W h a t w e w i l l n o t r e a l i z e ,  h o w e v e r . a n d t h i s i s  
7 where the major savings come t o  the Department i n  c los ing  
8 bases, i s  we w i l l  not  r e a l i z e  the  savings t h a t  w i l l  r e s u l t  
9 from the base operat ing support costs ,  those costs t o  keep 

10 tha t  i n s t a l l a t i o n  operat ional .  
11 B u t , w e w i l l n o t k e e p a l o t o f e x c e s s f a c i l i t y  
12 capacity,  i n d u s t r i a l  p lan t  capacity.  i n  operat ion a t  those 
13 bases, working a t  20 percent o r  30 percent o f  capacity but,  
14 instead, wherever possible, we w i l l  cont inue t o  down s ize  and 
15 continue t o  p lace a c t i v i t i e s  i n  moth b a l l  o r ,  i n  f a c t ,  i n  
16 some cases, remove some o f  those f a c i l i t i e s  from the  physical 
17 p lan t .  
18 COMMISSIONER McPHERSON: I have a couple o f  
19 questions f o r  information. You are proposing t o  close Sawyer 
20 which i s  a SAC base, and was a SAC base, and your 
21 j u s t i f i c a t i o n  says the A i r  Force has four  more large a i r c r a f t  

22 cont inenta l  U.S. f o r  us t o  consider. I22 bases than are needed t o  support the  number o f  b&bers, 
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1 MR.BOATRIGHT: W e c o l l e c t e d t h e d a t a o n a l l o f t h e  
2 bases t h a t  met the threshold, t h a t  i s ,  300 c i v i l i a n  
3 author izat ions a t  a locat ion.  That's the d e f i n i t i o n  o f  a 
4 base. 
5 We c o l l e c t e d  the same data from every one o f  those 
6 bases even though, i n  many cases, we d i d  not  use tha t  data t~ 
7 conduct a d e t a i l e d  analysis as a r e s u l t  o f  excluding bases 
8 from f u r t h e r  considerat ion, so t h a t  data i s  avai lab le.  
9 COMMISSIONER JOHNSON: Can we have it w i t h i n  the 

10 week? We'd l i k e  t o  have our s t a f f  look a t  it. 
11 MR. BOATRIGHT: Yes, s i r ,  we can provide it j u s t  as 
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1 tankers and a i r 1  i f t  assets. 
2 I n  the fo rce  s t ruc tu re  plan, the  A i r  Force must 
3 mainta in  Minuteman-3 basing f l e x i b i l i t y  due t o  uncer ta in ty  
4 w i t h  respect t o  START 11. This requi res the  re ten t ion  o f  
5 b a l l i s t i c  m i s s i l e  f i e l d s  a t  Malstrom A i r  Force Base. Grand 
6 Forks A i r  Force Base. Minnow A i r  Force Base, and F.E. Warren 
7 A i r  Force Base. 
8 Have there ever been any b a l l i s t i c  m i s s i l e  bases 
9 t h a t  were closed as a r e s u l t  o f  t h i s  BRAC process? 

10 MR. BOATRIGHT: No, s i r ,  we have not  closed any,of 
11 our m i s s i l e  bases i n  the recent rounds o f  closures. 
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12 COMMISSIONER McPHERSON: And tha t  i s  because they 
13 are not excess, because o f  the uncer ta in ty  surrounding START 
14 I I ?  
15 MR. BOATRIGHT: No, s i r .  What we decided i n  t h i s  
16 round, what the leadership o f  the A i r  Force decided i n  t h i s  
17 round, was tha t  i t would be best f o r  us t o  defer u n t i l  the 
18 '95 round the decision on how many m i s s i l e  bases we were 
19 going t o  keep. 
20 We r e a l l y  need, t o  meet the START requirements, 550 
21 miss i les.  We on ly  need three bases t o  do tha t .  We have 
22 reta ined four  m i s s i l e  bases t o  provide some add i t i ona l  
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1 f l e x i b i l i t y  f o r  possible f u t u r e  negot ia t ions i n  regard t o  
2 land based miss i les .  
3 Once we have gotten beyond t h i s  need f o r  t h i s  
4 a d d i t i o n a l  f l e x i b i l i t y ,  thenweneed t o g e t  back andaddress 
5 the closure o f  a m i s s i l e  f i e l d .  
6 MAJ GEN FRANKLIN: I f  I could j u s t  fo l l ow t h a t  
7 comnent, we c l e a r l y  are i n  the process o f  drawing our m i s s i l e  
8 force down w i t h  regard t o  START reduct ions and. Comnissioner 
9 McPherson, one o f  the th ings we looked a t  very c a r e f u l l y  here 

10 i s  tha t  t h i s  schedule t h a t  we have f o r  the draw down o f  
11 miss i les w i l l  not  be impacted by the re ten t ion  o f  fou r  
12 m i s s i l e  f i e l d s .  
13 P e n d i n g t h e r a t i f i c a t i o n o f t h e S T A R T I I ,  t h e t h i n g  
14 t h a t  gives us discomfort, I 'm sure the Comnission 
15 appreciates, i s  what i s  happening i n  the Ukraine and the 
16 former Soviet Union today. 
17 We found i n  our analys is  tha t  the m i s s i l e  f i e l d  
18 i t s e l f  i s  not a stand-alone c a p a b i l i t y ,  as you w i l l  see. as 
19 you go through our process and the data tha t  under l ies tha t  
20 process. 
21 Instead, we have bombers and tankers t h a t  are co 
22 located a t  those bases, so the cost o f  operat ing only  a 
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1 bomber o r  a tanker base, we save no money by doing t h a t  and 
2 e l im ina t ing  the m i s s i l e  f i e l d .  
3 S o , w e f e e l t h a t w e h a v e n ' t r e a l l y i n c u r r e d a n y  
4 add i t i ona l  cost by r e t a i n i n g  t h i s  f l e x i b i l i t y  pending the 
5 r a t i f i c a t i o n  o f  START 11. As Secretary Boatr ight  said, i n  
6 the '95 process, we' 11 c i r c l e  back without having impacted 
7 tha t  draw down. 
8 COMMISSIONER McPHERSON: Are there any other 
9 a i r c r a f t  on ly  SAC bases l e f t  besides Sawyer? Are there 

10 others tha t  -- 
11 MR. BOATRIGHT: Yes, s i r .  We have Barksdale. which 
12 i s  a bomber base. I n  f a c t ,  t h a t ' s  where the A i r  Force i s  
13 planning on concentrat ing our 8-52 force, we have Fa i rch i  l d  
14 near Spokane t h a t ' s  a bomber base. We've got a number o f  
15 bases, Dyess, which i s  a 8-1 base, McConnell, which i s  a B-1 
16 base. We've got  them throughout the  country. 
17 COMMISSIONER McPHERSON: Sawyer was simply the 
18 bottom o f  the  p i l e ,  as f a r  as bomber on ly  bases? 
19 MR. BOATRIGHT: When we appl ied a l l  o f  the 
20 c r i t e r i a .  K. I. Sawyer, w i t h  a number of other bases, ended up 
21 i n  the lower-rated group, and the two r e a l  contenders w i t h  
22 K.I. Sawyer f o r  the c losure considerat ion were Minot and 
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1 Grand Forks. 
2 They j u s t  happened t o  a lso  have m i s s i l e  f i e l d s  and. 
3 therefore, we excluded them from fu r ther  considerat ion, and 
4 then tha t  l e f t  K . I .  Sawyer as the lowest ra ted base tha t  had 
5 a bomber mission and, therefore, it became the obvious 
6 closure candidate. 
7 CHAIRMAN COURTER: I f  I can j u s t  jump i n  f o r  a 
8 statement. I 'm  j u s t  going t o  ask f o r  you t o  supply t h i s  
9 information and data, because you ind icated w i t h  respect t o  

10 A i r  Force depots. you're drawing down and you're spending 
11 less money. and t h a t ' s  consis tent  w i t h  the draw-down 

12 bas ica l l y  i n  the other par ts  o f  the A i r  Force. 
13 I don' t  have tha t  data. I ' v e  been provided data 
14 t h a t  does not show tha t .  I have been provided data tha t  
15 shows tha t  you're spending as much i n  '93 as was spent i n  '86 
16 and you an t i c ipa te  t o  spend more i n  '93 than you were 
17 spending i n  '91 on depots, tha t  i s ,  w i t h  respect t o  both 
18 operat ion and maintenance p lus MILCON. 
19 So, i f  you would, g ive me the r e a l  numbers on t h a t  
20 t h a t  are c e r t i f i e d ,  please? 
21 MR. BOATRIGHT: Y e s , s i r , w e ' l l b e g l a d t o d o t h a t .  
22 I th ink  tha t  one of th ings tha t  you need t o  keep separated i n  
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1 your mind, a t  least ,  i s  t h a t  we've got  operat ing costs f o r  
2 the i n d u s t r i a l  a c t i v i t i e s  a t  those locat ions and then we have 
3 base operat ing support costs, inc lud ing m i l i t a r y  
4cons t ruc t ion ,  t h a t ' s  assoc ia tedwi th  the base i t s e l f .  
5 When we're drawing down the capacity o f  our 
6 l o g i s t i c s  centers, we're r e a l l y  deal ing w i t h  the i n d u s t r i a l  
7 capacity a t  those centers and not  necessar i ly  the base 
8 operat ing support a t  tha t  i n s t a l l a t i o n .  We' l l  provide the 
9 information, however. 

10 CHAIRMAN COURTER: Yes, j u s t  prov ide the data and 
11 w e ' l l  put our own spin on it. Comnissioner B o m n .  
12 COMMISSIONER BOWMAN: We've heard a l o t  about 
13 jo in tness i n  the l a s t  couple o f  days and I 'm sure we're going 
14 t o  hear a l o t  more about it. What coordinat ion and 
15 in tegra t ion  d i d  the A i r  Force perform w i t h  her s i s t e r  
16 services i n  coming up w i t h  her l i s t .  i f  any? 
17 MR. BOATRIGHT: We worked on a regular  basis w i t h  
18 the Army and the Navy and the Marine Corps a t  a working 
19 leve l ,  a t  a Colonel l eve l ,  where they met as a working group, 
20 as o f ten  as once a week during t h i s  analys is  process. 
21 comparing notes w i t h  one another, asking i f  one had some - . 

22 capacity f o r  something t h a t  one o f  the  others might be 
- 
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1 in terested i n  re locat ing.  
2 I comnunicated f requent ly  dur ing t h i s  process w i t h  
3 my counterparts i n  the Department o f  the  Army and the  
4 Department o f  the Navy, so we've had considerable 
5 discussions. 
6 I ' 11 have t o  t e l l  you, however, t h a t  because o f  the 
7 nature o f  the base closure business and the s e n s i t i v i t y  o f  
8 the business, we a l l  tend t o  keep th ings f a i r l y  close hold 
9 u n t i l  you get ready t o  -- o r  you get  c lose t o  the 

10 announcement date and, as a r e s u l t  o f  tha t ,  you do not  share 
11 as much information as we probably should. 
12 We worked hard a t  t h i s ,  because we knew l a s t  time, 
13 we had not done as good a job there as we should have. I 
14 t h i n k  we d i d  a be t te r  job t h i s  time, bu t  I'll have t o  t e l l  
15 you t h a t  we haven't got ten there yet .  We s t i l l  have some 
16 more work t o  do i n  the f u t u r e  t o  get  a b e t t e r  cross-service 
17 coordinat ion. 
18 COMMISSIONER SOUMAN: A f i n a l  quick question i s :  
19 What i s  your opinion, i f  you have one, and t h i s  may be a bad 
20 question t o  ask o f  you, do you t h i n k  o f  what was performed i n  
21 t h a t  area a t  the OSD level? 
22 MR. BOATRIGHT: I r e a l l y  am not  personal ly  
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1 knowledgeable o f  what a c t u a l l y  d i d  happen a t  the OSD review 
2 leve l .  I ' v e  been t o l d  t h a t  they d i d  look across the 
3 services, and especia l ly  w i t h  the Guard Bureau and the 
4 reserve a c t i v i t i e s  t o  be sure t h a t  act ions tha t  were being 
5 recomnended by the m i l i t a r y  departments were consistent w i th  
6 the requirements o f  the defense agencies, the reserve 
7 components, and we bel ieve the other services. 
8 MAJ GEN FRANKLIN: We are not without our successes 
9 i n  t h i s  area, though, Comnissioner Bomnan. I would point  t o  

10 the f a c t  that  i n  the process, p a r t i c u l a r l y  i n  the operat ional 
11 area. we have worked w i t h  the Navy t o  f o s t e r  a bed-down o f  
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12 t h e i r  reserve forces out o f  Navy Dal las and other locat ions 
13 i n t o  Carswell, where they co-loc'lted. 
14 COMMISSIONER BOWMAN: Yes. s i r .  I 'm  aware of tha t .  
15 CHAIRMAN COURTER: Comnissioner Beverly Byron and 
16 then a f t e r  she, f i n a l l y  Stuar t .  Beverly. 
17 COMMISSIONER BYRON: I have no quest ions. 
18 CHAIRMAN COURTER: Comnissioner Stuar t .  
19 COMMISSIONER STUART: I do. You mentioned the word 
20 Carswell, General. Some o f  us who were on the '91 BRAC 
21 Comnission thought we closed Carswell. W i l l  you expla in  what 
22 i s  going on and what i s  being recomnended by the A i r  Force? 
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1 It seems t o  have many 1 ives. 
2 MAJ GEN FRANKLIN: Thank you f o r  t h a t  question. 
3 s i r .  We recognize t h a t  t h i s  creates some concern f o r  the 
4 Comnission. When we engaged i n  tha t ,  as you know, we 
5 re ta ined  a reserve cantonment there o f  a f i g h t e r  wing and a 
6 group -- a wing, i n  actual  f a c t .  and a group, F-16s, 24 o f  
7 those. Our i n t e n t i o n  was t o  r e t a i n  them there. 
8 As you know, we own the runway and we operate tha t  
9 f o r  the  p l a n t ,  a t  former General Dynamics. When the Navy 

10 came t o  us and said. "We're going t o  close Navy Dal las and we 
11 need t o  f i n d  a locat ion f o r  a number o f  F-14s and F-18s." we 
12 looked a t  t h a t .  
13 W e a r e n o t  i n s e n s i t i v e t o t h e f a c t t h a t a n  
14 overgrowth o f  a i r c r a f t  on t h a t  ramp w i l l  poss ib ly  impede the 
15 plans o f  the  loca l  c o n u n i t y  f o r  fol low-on reuse, so as we 
16 engaged i n  t h a t ,  we had the view t h a t  we could s a t i s f y  both 
17 o f  those. 
18 We do no t  wish t o  overturn the decisions o f  the '91 
19 Comnission i n  t o t a l ,  but as we look a t  ways o f  saving the 
20 Oepartment monies, t h i s  appeared t o  be a way i n  which the 
21 Navy could c lose a couple o f  t h e i r  reserve locat ions and, as 
22 a matter o f  f a c t .  we have a l i t t l e  vested in te res t  i n  tha t  i n  
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1 t h a t  w e ' l l  become a Naval Reserve base and the A i r  Force w i l l  
2 d ives t  i t s  ownership o f  t h a t  base. 
3 I say t h a t  somewhat tongue-in-cheek, s i r ,  i f  you 
4 w i l l  excuse me. 
5 COMMISSIONER STUART: Whi l e  the  economics may add 
6 up, I t h i n k  I have learned today t h a t  the word "cantonment" 
7 i s  ak in  t o  t h e  camel's nose under the  ten t ,  because it always 
8 seems t o  a l low f o r  change and r e v i s i o n  o f  plans o r i g i n a l l y  
9 recomnended. 

10 CHAIRMAN COURTER: You don't  have t o  answer tha t .  
11 i f  you don ' t  want t o .  
12 (Laughter) 
13 MAJ GEN FRANKLIN: We don' t  approach tha t  d i v i s i v e  
14 matter,  s i r .  
15 CHAIRMAN COURTER: Let  me ask you t h i s  f i n a l  
16 question. I f  it was a b r i g h t  idea i n  '93. why wasn't i t a 
17 b r i g h t  idea i n  '91? 
18 MAJ GEN FRANKLIN: I t h i n k  t h a t ' s  a f a i r  question, 
19 M r .  Chairman. 
20 MR. BOATRIGHT: I would suggest tha t  the Navy 
21 hadn't  come up w i t h  a recomnendation i n  '91, and they d i d  i n  
22 '93. Let  me j u s t  add here t o  the c o m n t s  t h a t  have already 
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1 been made on Carswell. 
2 T h e A i r F o r c e i s s t i l l r e a l i z i n g a m a j o r i t y o f t h e  
3 savings t h a t  were pro jected from the Carswell c losure. You 
4 know, when we c lose an a c t i v e  A i r  Force base, even i f we 
5 leave a reserve component there, 'we take the bu lk  o f  the 
6 costs associated w i t h  operat ing t h a t  a i r  base out  o f  the A i r  
7 Force budget. 
8 So, we're going t o  r e a l i z e  those savings, and we 
9 don ' t  be1 ieve t h a t  the proposals that  we have recomnended t o  

10 you are inconsis tent  w i t h  your o v ~ e r a l l  recomnendations o f  '91 
11 i n  regard t o  Carswell. 

12 A l i t t l e  b i t  more space w i l l  be re ta ined  there by 
13 the Oepartment t o  support the  reserve component, but much o f  
14 the b a s e w i l l  s t i l l  be able t o  be disposed o f .  It w i l l  s t i l l  
15 be ava i lab le  f o r  re-use by the  loca l  comnunity, and we 
16 bel ieve, over a per iod o f  time, t h a t  there w i l l  be a good 
17 j o i n t  e f f o r t  there tha t  w i l l  be very cost e f f e c t i v e  f o r  the 
18 reserve component. 

1 9  CHAIRMAN COURTER: Thank you very much, M r .  
20 Secretary. General. Thank you very much. 
21 The next hearing f o r  the  Base Closure Comnission 
2 2  w i l l  be a t  10:00 a.m., i n  Room 334, Cannon House O f f i c e  
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1 Bui ld ing,  and w i l l  be deal ing w i t h  the  issue o f  environmental 
2 concerns. That i s  on the  22nd. I t ' s  a Monday a t  10:OO a.m. 
3 i n  Room 334. Cannon. and I wi 11 make sure t h a t  s t a f f  faxes 

1 4 everybody t h a t  information ton igh t ,  so y o u ' l l  have it i n  your 
1 5 o f f  ices tomorrow. Anything f o r  the good o f  the order? 
I 6 (No response. ) 

7 CHAIRMAN COURTER: We're adjourned. 
8 (Whereupon, a t  4: 10 p.m., the hearing was 

I 9 adjourned. ) 
10 * * * * *  

I 
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1 P R O C E E D I N G S  
2 (4:13 p.m.) 
3 CHAIRMAN COURTER: We have a business meeting. 
4 Hopeful ly,  we can do it i n  15 o r  20 minutes and then we on 
5 our way. Tomorrow morning. we w i l l  reconvene here, I bel ieve 
6 a t  -- does anybody know? 
7 MR. BEHRMANN: I t ' s  ups ta i rs .  though, r i g h t ?  2218? 
8 CHAIRMAN COURTER: 2212. tomorrow, which i s  
9 upsta i rs ,  and we s t a r t  promptly a t  10 O'clock i n  the morning, 

10 I bel ieve,  don't  we? So i f  you could k i n d  o f  s t a r t  convening 
11 around 9:45. it would be appreciated. 
12 We have a few th ings  on our agenda. You have a 
13 subsequent looseleaf book, which I t h i n k  they are black i n  
14 co lor ,  and t h a t  has the contents o f  what we would l i k e  t o  
15 review r i g h t  now. 
16 F i r s t  i s  the procedural r u l e s  o f  the  Defense Base 
17 Closure and Realignment Comnission. These were w r i t t e n  by 
18 the l a s t  Comnission. They are found i n  Tab 2. And I don't  
19 know whether anybody's had a chance t o  look a t  these. I urge 
20 t h a t  they be adopted without any changes. 
21 This i s a v e r y  informal panel. I n o t h e r w o r d s ,  i f  
22 a Comnissioner, a f t e r  they read these over t h i s  evening o r  
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1 tomorrow morning o r  a f t e r  one o r  two days o f  appl icat ion,  
2 they don't  l i k e  them. w e ' l l  change them t o  s u i t  the ma jo r i t y .  
3 I t ' s  not  an i r revocable decision. 
4 We have to ,  by way o f  procedure, we have t o  adopt 
5 ru les .  I t ' s  important. And there 's  j u s t  two things I want 
6 t o  expla in  about it. 
7 Number one, what we wanted t o  do i s  t o  make sure 
8 t h a t  on the hearings t h a t  we have i n  the  f i e l d ,  we can do our 
9 business and gather data and in format ion w i t h  one o r  two o r  

10 three Comnissioners, because sometimes t h a t ' s  a1 1 we can 
11 f i n d .  On the other hand, we c e r t a i n l y  d i d n ' t  want t o  do 
12 anything o f  s ign i f i cance  t h a t  would impact a comnunity by 
13 adding a base f o r  considerat ion o r  any f i n a l  votes on bases 
14 unless we had a r e a l  quorum o f  the ma jo r i t y ,  and a lso we had 
15 a m a j o r i t y  o f  a l l  members vote f o r  one o f  those act  ions. 
16 1 d i d n ' t  want t o  create a s i t u a t i o n  l a s t  t ime o r  
17 t h i s  t ime whereby f i v e  o f  e igh t  o f  us i s  a quorum and i f  we 
18 have a m a j o r i t y  vote w i t h  a quorum, we can c lose the base 
19 w i t h  j u s t  three people. I t h i n k  t h a t  would be a perverse 
20 outcome. 
21 S o t h e y ' r e w r i t t e n s u c h t h a t w e r e a l l y n e e d , w h e n  
22 we have those weighty decisions and major act ions, we need a 
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1 quorumof f i v e .  Hopeful ly,  w e ' l l  have e i g h t  during those 
2 periods o f  time. And we need a t  l eas t  f i v e  o f  e igh t  
3 Comnissioners t o  a c t u a l l y  ca r ry  out one o f  those important 
4 decisions tha t  impact on communities and nat ional  secur i t y .  
5 So if there 's  no discussion. I ' d  ask f o r  a motion 
6 t o  accept the procedural ru les .  
7 COMMISSIONER McPHERSON: So moved. 
8 CHAIRMAN COURTER: I hear a motion t o  accept. 
9 COMMISSIONER COX: Second. 

10 CHAIRMAN COURTER: And a second. A l l  those i n  
11 favor ,  say aye. 
12 (A chorus o f  ayes. ) 
13 CHAIRMAN COURTER: A1 1 those opposed? 
14 (No response. ) 
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15 CHAIRMAN COURTER: I t  i s  unanimous. 
16 Second i s  the char ter .  This i s  a lso procedure. 
17 This i s  the i d e n t i c a l  char ter .  It bas ica l l y  l i f t s  s ta tu to ry  
18 language and says what our r e s p o n s i b i l i t i e s  and funct ion i s .  
19 It says the per iod o f  t ime w i t h i n  which we have t o  complete 
20 our work, although it doesn't do i t  i n  great d e t a i l .  It 
21 estimates the annual operat ing cost o f  the Comnission. 
22 I might add, w i t h  respect t o  cost,  tha t  i n  1991 we 

15 other services are f a i r l y  l i g h t  t h i s  year. 
16 Unless there 's  a discussion o r  questions, what I ' d  
17 l i k e  t o  do i s  jus t  ask for a motion and a second on accepting 
18 t h i s  as our organizat ion. And the people tha t  w e ' l l  h i r e  
19 dur ing t h i s  period o f  time, l ikewise,  if any Comnissioner has 
20 any problem w i t h  anyone we're h i r i n g ,  please see me and w e ' l l  
21 solve the  problem. o r  one way o r  t h e  other w e ' l l  solve the '  
22 oroblern. Let me out i t  tha t  wav. 
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1 the tab, the organizat ion char t .  And we want one l a s t  vote 
2 on t h i s .  There's two char ts .  I f  your eyes are l i k e  mine. 
3 you'd best look below you ra ther  than out.  
4 The f i r s t  one i s  an organizat ional  char t  t h a t  has 
5 the in f ras t ruc tu re  o f  the  organizat ion and no t  the  technica l  
6 team. And you can see, the Comnissioners are l i s t e d  on the 
7 upper r i g h t .  We have the executive d i rec to r ,  Matthew 
8 Behrmann; the m i l i t a r y  executive, Wayne Purser; my ass is tant ;  
9 and a l l  the other people tha t  make t h i s  possible. 

10 One t h i n g  I want t o  mention -- I should have 
11 mentioned it today when everybody was here, i n  f r o n t  o f  the 
12 Secretary o f  Defense and the Chairman o f  the Jo in t  Chiefs, 
13 but  we j u s t  got -- the publ ic ,  the world, got t h i s  l i s t  on 
14 Friday. 
15 The b r i e f i n g  books t h a t  you've had the pleasure o f  
16 thumbing through e a r l y  t h i s  morning, l a t e  l a s t  n ight ,  and a l l  
17 day today, various books, were canpi l ed  by t h i s  dedicated 
18 s t a f f  on Saturday and Sunday. There a re  many o f  them t h a t  
19 d i d n ' t  go home a t  a l l  f o r  fea r  that .  i f  they got  home, the 
20 snow wouldn't permit them t o  come back and get  the  job done 
21 on Sunday. 
22 So they s lep t  i n  the o f f i c e .  A couple o f  them 
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1 were on t ime as we had t o  be, and under budget. I n  '92, we 
2 d i d n ' t  have any t ime parameters, and were under budget. I n  
3 1993. we wi 11 be on t ime and we wi 11 be on o r  under budget. 
4 So we're very ca re fu l  about these th ings.  We don't  
5 charge meals and we're on a per diem, so t h a t ' s  not 
6 necessary. But we're very, very ca re fu l .  One o f  the reasons 
7 we moved our o f f i c e s  from downtown Washington t o  Rosslyn i s  
8 tha t  a l l  o f  us are now on one f l o o r .  The review analysis 
9 team and the support and the Comnissioners are on the same 

10 f l o o r ,  and i t ' s  a l o t  cheaper. 
11 So unless there 's  any discussion, the r u l e s  requi re 
12 tha t  we readopt the char ter  every two years. I 'm looking f o r  
13 a motion t o  accept the  char ter .  
14 COMMISSIONER JOHNSON: I move we accept the 
15 charter.  
16 COMMISSIONER STUART: Second. 
17 CHAIRMAN COURTER: I t ' s  moved and seconded. A1 1 
18 those i n  favor, say aye. 
19 (A chorus o f  ayes. ) 
20 CHAIRMAN COURTER: A l l  opposed? 
21 (No response. ) 
22 CHAIRMAN COURTER: Third, o r  r e a l l y  number fou r  on 
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1 grabbed hotel; near the area. And they were working unt i 1 
2 l a t e  both Saturday and Sunday n igh t .  I know. I can a t t e s t  
3 t o  that ,  because I was on the phone w i t h  them. And we thank 
4 the s t a f f .  
5 Thesecondchar t  i s b a s i c a l l y t h e t e c h n i c a l s t a f f .  
6 Everybody has been introduced t o  Ben Borden. Where i s  Ben? 
7 MR. BEHRMANN: He's t o  your l e f t .  
8 CHAIRMAN COURTER: Yes. He's been here a1 1 day. 
9 And he i s  the d i r e c t o r  o f  t h i s  review and analys is .  As you 

10 can see, we've broken t h i s  up i n t o  the Army team, the Navy 
11 team, the A i r  Force team, and the interagency team. Because 
12 o f  the f a c t  tha t  Alex Y e l l i n  has such a large burden and 
13 respons ib i l i t y ,  because he's Navy, we're going t o  move some 
14 people and get some help f o r  h i s  team, because some o f  the 
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1 Do I have a motion? 
2 COMMISSIONER STUART: I so move. 
3 CHAIRMAN COURTER: Second? 
4 COMMISSIONER JOHNSON: Second. 
5 CHAIRMAN COURTER: A l l  those i n  favor, say aye. 
6 (A chorus o f  ayes.) 
7 CHAIRMAN COURTER: A l l  r i g h t .  F i n a l l y .  Matt 
8 Behrmann, our ch ie f  o f  s t a f f ,  w i l l  go over our ten ta t i ve  
9 schedule f o r  base v i s i t s  f o r  reg ional  hearings. And i f  we 

10 can do a l l  t h i s  i n  about 10 o r  12 minutes, we'd appreciate 
11 it. 
12 MR. BEHRMANN: I 'm  going t o  t r y ,  M r .  Chairman. I f  
13 you can f l i p  open t o  Tab 5, what we've t r i e d  t o  do i s  put on 
14 a master schedule f o r  you. 
15 A l l  o f  the o f f i c i a l  Comnission business tha t  we 
16 know o f  t o  date, w i t h  the  exception o f  Comnissioner base 
17 v i s i t s ,  the dates tha t  are key f o r  you, we've pointed them 
18 out before. But I ' d  l i k e  again t o  j u s t  s t ress those w i th  
19 you. 
20 We've denoted those i n  the calendars w i t h  gavels; 
21 and there are b a s i c a l l y  fou r  important dates: today and 
22 tomorrow, when we receive the i n i t i a l  testimony from the 
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1 Department o f  Defense. 
2 I f y o u ' l l f l i p o v e r i n t o A p r i l . o n A p r i l 1 9 .  
3 Monday, tha t  gives us a couple days t o  study the GAO's report 
4 before we have a hearing and an i n t e r a c t i o n  w i t h  the  GAO on 
5 t h e i r  independent study. 
6 And then i n  May. we have on the 21st and the 22nd. 
7 i f  we need it, del iberat ions and votes on our possible adds. ' 8 poss ib le  subs t i tu t ions  t o  the  Secretary's r e c m n d a t i o n s .  
9 Then we go a l l  the way back t o  the  end o f  June. We 

10 have a number o f  days set aside f o r  de l iberat ions.  We would 
11 s t rong ly  encourage a l l  Comnissioners t o  block those dates. 

1 2  But the r e a l  c r i t i c a l  dates, again. wi 11 be when we conduct 
13 our votes. We would envision now conducting those votes on 
14 Saturday, the 26th. I f  we need some wiggle room and we go 
15 over, we can f i n i s h  up Sunday afternoon, s t a r t i n g  a f t e r  12 
16 O'clock. 
17 I might add that ,  because o f  the  calendar, because 
18 o f  the  s i ze  o f  t h i s  l i s t ,  we have had t o  r e l u c t a n t l y  put some 
19 th ings on Sundays. M r .  Courter set the  p o l i c y  i n  '91 that  we 
20 would no t  conduct any ac t ion  before noon on f o l k s '  church 
21 day, and we've adhered t o  t h a t .  We on ly  have half-day 
22 o f f i c i a l  act ions, i f  we do need a Sunday. 
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1 I 'd  l i k e  t o  now address the reg ional  hearings, and 
2 j u s t  g i ve  you a quick idea as t o  how we put  t h i s  together. 
3 What we t r i e d  t o  do was. as much as poss ib le  -- and you can 
4 see the na t ion 's  map up there. That ou t l i nes  a l l  the  major 
5 base closure act ions on t h i s  l i s t ,  whether they are closures. 
6 realignments, major disestablishments o r  major red i rects .  
7 Those are a l l  o f  them, and they are arrayed there reg ional ly .  
8 What we t r i e d  t o  do was say where are the focus 
9 areas na t iona l l y  and what can we break down and have folks. 

10 as much as possible, get t o  s i t e s  w i t h  reasonable d r i v e  time? 
11 So what we ended with, as a r e s u l t  o f  t h a t  -- and there are a 
12 few exceptions. There's jus t  some t h a t  are so r t  o f  a l l  out 
13 on t h e i r  own, p a r t i c u l a r l y  i n  Utah. They're not near any 
14 other base closure a c t i v i t y .  There's going t o  be a problem 

I 
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I 
15 getting those folks to any regional hearing. 
16 What we came up with, originally, we have a 
17 Northern Virginia regional hearing. The northernmost base in 
18 that hearing would be Letterkenny Army Depot up in 
19 Pennsylvania. The southernmost base in that regional hearing 
20 is in Norfolk. That's reasonable drive time in both 
21 instances. 
22 We then flip over to -- what we've tried to do when 
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1 we go all the way out to California is, as much as possible. 
2 maximize Comnission time in the California area. We've been 
3 working closely with the congressiona 1 delegat ion, Governor 
4 Wilson's office, trying to work out a schedule that works for 
5 them. works for the Comnission. 
6 We've come up with regional hearings in Oakland and 
7 San Diego -- 
8 CHAIRMAN COURTER: Matt, if I can interrupt you 
9 right there. We're on Tab 6 for those of you that can't find 
10 it. I might add as well, not only do we have the 
11 installation name and the city amnd the state, but we thought 
12 it would be very helpful to put ldown the net personnel loss, 
13 which is a measure, also, of -- it's directly proportional to 
14 resistance, in some cases. So we thought that would be 
15 helpful for you to have. 
16 MR. BEHRMANN: Yes. I might add that in '91 this 
17 was a rough gauge we used for the amount of time that we 
18 allotted to folks. We based it on the size of the action. 
19 And we were using that there for your purposes, for 
20 indications of the size of the impact, but also as a rough 
21 indicator for us as to how much time we were going to have to 
22 have in each one of these sites. 
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1 So as you can see, the Oakland region is somewhat 
2 large and, therefore, we'd need i i  half day on Sunday and a 
3 full day on Monday to get through that rather extensive list 
4 of installations. 
5 We would then travel down, on that Monday night, to 
6 the San Oiego area. Chairman Courter has raised an issue 
7 that it's his belief that if we hold the base visits on the 
8 front end before we actually sit down for the regional 
9 hearings, that's very helpful for Comnissioners. 
10 So we're going to try to work it so that maybe we 
11 could do some base visits on that Tuesday and then hold a 
12 regional hearing on Wednesday. But we're going to play with 
13 that date. the 27th. 28th. 
14 We then go to Charleston. South Carolina. 
15 Charleston, as you know, from the questions this morning, is 
16 substantial impact. There's a number of installations right 
17 there in that locale, and we just didn't feel right asking 
18 them to go to any other region. The size of it and scope of 
19 it says go to Charleston. 
20 You can see there that there's two days set aside 
21 for that activity, because it is a rather substantial list 
22 and we.do hope to conduct reasonable base visits during that 

1 5  or Matt, one of the things I think some of us from the last 
16 go-around remember is that there was a series of alternative 
17 bases that needed, logically, to be considered in our 
18 process, and we had to kind of scramble to see those 
19 alternatives. Sometimes it was tough for people to schedule 
20 those visits. 
21 I'm just really raising the theoretical question, 
22 at what time will you, sir, and the staff sort of make a list 
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1 of those that are sufficiently serious for us to plan to 
2 schedule them? 
3 CHAIRMAN COURTER: That's a good question. In 
4 fact, it is a legal change. Last time we came up with a 
5 recomnended alternative list. in kind of an ad hoc fashion. 
6 when we wanted to, and then scrambled around and tried to 
7 visit the bases, giving as much lead time to the comnunity so 
8 they could prepare the,ir cases. 
9 What happened in the interim was the fact that in 
10 1992, that which we did was codified into law. So in fact. 
11 just like we have to make sure we complete our final votes by 
12 July 1. we have to have a hearing day where we sit down in 
13 open discussion and actually vote by majority vote a 
14 potential add-on. That has to be done by no later than June 
15 1, otherwise we can't look at any other bases. So we have 
16 picked a day for that already, have we not? 
17 MR. BEHRMANN: Right. What we've done is, that's 
18 on the 21st and 22nd, and we have that a little earlier in 
19 May -- 
20 COMMISSIONER STUART: 21st and 22nd of what? 
21 MR. BEHRMANN: Of May. 
22 COMMISSIONER STUART: Is that soon enough? What 

Page 17 of 32 Pages 
1 I'm worried about, obviously, is the scramble business. 
2 Won't you-all be developing logical alternative sites that we 
3 could look at in earlier meetings? 
4 MR. BEHRMANN: Mr. Stuart, if you will remember in 
5 '91, the way that 1 ist was put together was as a composite of 
6 all Comnissioners' ideas. We did have some bases that were 
7 recomnended by only one or two Comnissioners. Because this 
8 time we will deliberate and vote, we think the number will be 
9 smaller, that Comnissioners' logic in adding a base for 
10 potential add or substitution will be tested. 
11 COMMISSIONER STUART: Well, the degree is not so 
12 much. You may be right. But the issue needs to be thought 
13 about because, obviously. everybody gets busy. And I think 
14 one feels a sense of responsibility to take a good look at 
15 these alternatives. and they need notice before we get there. 
16 MR. BEHRMANN: When we worked through the 
17 reasonable base visits and regional hearings, we left a week 
18 of preparation time for those deliberations on adds, 
19 substitutions, and we thought that that was the right amount 
20 of time for you as the Comnissioners to look at all of the 
21 regionals, all the base visit reports, and for us as the 
22 staff to prepare for those deliberations and field your 

I 
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1 time, so that we can maximize. 
2 COMMISSIONER McPHERSON: Matt, do we have the 
3 schedule for the hearings on the 1st and 2nd? Does that 
4 anticipate that we would go down on Friday evening? 
5 MR. BEHRMANN: I think we tried to have you 
6 traveling the day before or if it was a local hop for folks, 
7 we could get you in and out, most Comnissioners being on the 
8 East Coast, with the exception of GEN Johnson. Sometimes we 
9 start late, and we can allow you to travel on the same day. 
10 But we did take into consideration travel time. In 
11 particular, in California, we would envision you going out on 
12 that Thursday before and then Friday and Saturday, there 
13 would be time available for base visits. 
14 COMMISSIONER STUART: Mr. Chairman, could I ask you 
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1 questions that might arise. 
2 CHAIRMAN COURTER: Let me put it this way. Matt. 
3 If it appears that by the end of Apri 1 we look 1 ike we can 
.4 have that meeting, the del i berat ion meeting for add-ons 
5 before the 21st. could we not have it on the 14th? 
6 COMMISSIONER McPHERSON: Yes, conceivably. 
7 COMMISSIONER STUART: Just pushing it up a little 
8 bit from the point of view of giving turnaround time. 
9 MR. BEHRMANN: We1 1,  up unti 1 the 12th. so you have 
10 a regional hearing that -- 
11 CHAIRMAN COURTER: I understand we have regional 
12 hearings until the 12th. But all during this process -- I 
13 mean. I started today, we all have. about notionally looking 
14 at alternatives. Nothing is set in stone but, obviously. 
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15 there's bases tha t  have s i m i l a r  funct ions.  s i m i l a r  
16 charac te r i s t i cs .  The Pentagon chose one t o  close. We want 
17 t o  make sure they ' re  r i g h t .  You have t o  k i n d  o f  compare it 
18 t o  somebody else. 
19 A l l I ' m s u g g e s t i n g i s ,  i f  i t ' s t h e c o n s e n s u s o f  
20 t h i s  Comnission tha t  we can do it e a r l i e r ,  I 'm  i n  favor o f  
21 what Comnissioner Bob Stuar t  says -- the e a r l i e r  the be t te r .  
22 But I want t o  do it r i g h t ,  also. The more time we spend, the 

15 Jacksonvi l le  Ceci l  F i e l d  closure and the Homestead A i r  Force 
16 Base closure, there 's  reasonable d r i v e  t ime t o  Orlando. 
17 We f l i p  over, then, t o  k i n d  o f  the South Central  
18 por t ion  o f  the United States. There's d r i v e  time t o  
19 Birmingham from a l l  o f  those s i t e s  t h a t  i s  somewhat 
20 reasonable, except f o r  NAS Dal las. But t h a t  seems t o  work 
21 f a i r l y  we l l .  on Yay 4th. 
22 And f l i p  over t o  New York. We are going t o  g ive 
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1 various regionals. So we ask f o r  some burden-sharing. and i f  
2 we see any p a r t i c u l a r  reg ionals  t h a t  a ren ' t  adequately 
3 covered, w e ' l l  address tha t ,  o r  i f  we see some tha t ,  gee, 
4 everybody's leaning forward, maybe you could con t r ibu te  on 
5 another t r i p  t h a t ' s  a l i t t l e  b i t  weaker covered. 
6 As soon as we get  a sense as t o  the ones you want 
7 t o  go t o  and what you're comfortable with. we're going t o  
8 k i n d  o f  motherboard t h a t  and get a good sense as t o  even 
9 coverage. 

10 COMMISSIONER McPHERSON: Okay. 
11 MR. BEHRMANN: I'll j u s t  p ick  up, then, w i t h  the 
12 F lo r ida  reg ional  hearing. Again. there 's  three very large 
13 act ions down there, and we t h i n k  t h a t  F lo r ida  deserves some 
14 coverage. Because Orlando i s  c e n t r a l l y  located between the 
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1 shorter,  I think,  tha t  new p o t e n t i a l  l i s t  w i  11 be. One o f  
2 our problems l a s t  time, i t was probably 50 add i t i ona l  bases, 
3 and we qu ick ly  scaled it down. 
4 Can we leave it a t  tha t?  Can we leave t h i s  -- 
5 MR. BEHRMANN: The only  caut ion tha t  I might add i s  
6 what we t r i e d  t o  do on key dates was make sure -- and we got 
7 your schedules from your o f f i c e s  -- t h a t  we had a l l  
8 C m i s s i o n e r s  avai lab le.  I f  I could j u s t  ask you t o  go back 
9 and check your schedules -- I 'm  not  sure o f  your ind iv idua l  

10 a v a i l a b i l i t y  on t h a t  date -- w e ' l l  do it. M r .  Chairman, i f  
11 tha t ' s  what i s  the des i re o f  the Comnission. 
12 CHAIRMAN COURTER: Let a l l  the C m i s s i o n e r s  -- and 
13 l e t ' s  fax them t o  the Comnissioners, i f  they don't  r e c a l l ,  a 
14 reminder -- get back t o  us, l e t ' s  say i n  w r i t i n g ,  as t o  
15 whether they ' re  ava i lab le  o r  not  on the 14th o r  15th o f  May, 
16 and then we can make a be t te r  decision. 
17 MR. BEHRMANN: Okay. 
18 CHAIRMAN COURTER: So we're going t o  be asking 
19 whether you're ava i lab le  on the 14th and 15th. And i f  we can 
20 get j u s t  about everybody avai lab le,  and we can be prepared i n  
21 time, then I would be i n  favor  o f  moving it a l i t t l e  b i t  
22 e a r l i e r .  Yes? 
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1 COMMISSIONER McPHERSON: M r .  Chairman, as a new boy 
2 a g a i n , I h a v e t o f i g u r e o u t w h a t m y l i f e i s s u p p o s e d t o b e  
3 l i k e ,  j u s t  the way you-a l l  had t o  do two years ago. Look a t  
4 A p r i l  the 20th and 21st. That's the  hearing, the regional 
5 hearing, here i n  Northern V i rg in ia .  
6 Matt. I b e l i e v e ,  s a i d t h e n w e c o u l d g o o u t o n  
7 Thursday t o  C a l i f o r n i a  f o r  v i s i t s  t o  the bases t h a t  we're 
8 going t o  be hearing from on Sunday. We go out on Thursday 
9 and have these base v i s i t s  Fr iday and Saturday, then the 

10 regional hearings on Sunday and.Monday, then down t o  San 
11 Diego on Tuesday, then a hearing on Wednesday. Wemight do 
12 it t h a t  way. 
13 So are you contemplating t h a t  the  e n t i r e  Comnission 
14 would then, i n  e f f e c t ,  be socked i n  on these two regional 
15 hearings and v i s i t s  f o r  about e igh t  days running? 
16 MR.BEHRMANN: Weunderstandthat  i t ' s g o i n g t o b e  
17 d i f f i c u l t  f o r  you t o  do tha t .  One o f  the th ings we do ask 
18 from you i s  the reg ionals  t h a t  you can v i s i t .  Last time we 
19 had anywhere from two C m i s s i o n e r s  t o  f i v e  C m i s s i o n e r s  on 
20 regional.  
21 We j u s t  r e a l i z e  t h a t  i t ' s  going t o  be next t o  
22 impossible t o  get a f u l l  complement o f  Comnissioners a t  these 
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1 considerat ion. I f  there's p a r t i c u l a r  i n s t a l l a t i o n s  tha t  you 
2 t h i n k  you want t o  be a d r i v e r  on. you ' re  f r e e  t o  make some 
3 horse-trading there w i t h  your colleagues. 
4 CHAIRMAN COURTER: This Tab Number 7, which i s  
5 broken down by Cannissioner. C m i s s i o n e r  Bomnan i s  the f i r s t  
6 one. You can see our recomnendations as t o  the f a c i l i t i e s  
7 t h a t  he would take the lead on. These are not  i n  stone. You 
8 can swap w i t h  others t o  be the lead. 
9 Even the statement "being the lead" i s  not 

10 accurate, because it doesn't mean t h a t  you're pr imar i  l y  
11 responsible and somebody e lse  i s  secondari ly responsible. I t 
12 j u s t  means tha t  we've got t o  do t h i s  t o  make sure t h a t  we 
13 have a t  least  one Comnissioner going t o  every s ing le  base. 
14 and i f  there 's  a couple on here on your p a r t i c u l a r  l i s t  tha t  
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1 the G r i f f  i ss  A i r  Force Base f o l k s  a choice, because they ' re  
2 about equid is tant  from Massachusetts. the  Boston hearing and 
3 the  New York C i t y  hearing, as t o  which they would rather  go 
4 t o .  I suspect they w i l l  go t o  the New York C i t y  hearing 
5 because o f  t h e i r  elected representat ives wanting t o  do i t  on 
6 home t u r f .  But we're going t o  g ive them t h a t  choice. That 
7 hearing predominantly deals w i t h  the New York C i t y  area and 
8 Phi ladelphia. 
9 I f  you see t o  the f a r  l e f t ,  i n  Pennsylvania, 

10 Letterkenny i s  going t o  be assigned t o  the National Capital  
11 Region hearing. So t h a t ' s  not  re levant  t o  t h a t  map. 
12 I f  you f l i p  open t o  the Boston. Massachusetts 
13 regional  hearing, there 's  three p r e t t y  good-sized act ions i n  
14 New England and again, the G r i f f i s s  A i r  Force Base choice. 
15 They may be thrown i n .  We th ink  we can take care o f  the 
16 Boston hearing i n  h a l f  a day. That would, as M r .  McPherson 
17 ra ised the question, t h a t  would a l low f o r  t r a v e l  t o  De t ro i t  
18 t h a t  afternoon, and it would be somewhat reasonable on you 
19 and not  too burdensome. 
20 And then we would an t i c ipa te  a reg ional  hearing i n  
21 D e t r o i t  May 12. and again. there 's  somewhat reasonable d r i ve  
22 t ime f o r  everything except f o r ,  i t ' s  k i n d  o f  s t re tch ing it a- 
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1 l i t t l e  b i t ,  f o r  the Ohio closures. There are two closures. 
2 o r t w o a c t i o n s i n B a t t l e C r e e k . H i c h i g a n t h a t w i l l b e  
3 assigned t o  tha t  hearing tha t ,  f o r  some reason, are just  
4 omitted from the map. - 

2 
5 Carol ine, i f  you could j u s t  throw up the  nat ional  
6 map again. 
7 What we t r i e d  t o  do i n  assigning base v i s i t s  -- and 
8 I t h i n k  I ' v e  spoken w i t h  everyone now about tha t  -- i s  we 
9 t r i e d  t o ,  as much as possible, assign you bases w i t h i n  your 

10 region o f  the country. We know we're const ra in ing your 
11 schedules p r e t t y  strenuously already. We're t r y i n g  t o  al low 
12 you outbacks as your schedule w i l l  a l l ow and also, the f a r  
13 away v i s i t s  we are t r y i n g  t o  around the  regional  f i e l d  
14 hearings. 
15 Comnissioners, once you get your l i s t  -- again, it 
16 was b u i l t  on tha t  reg ional  concept -- i f  there's other bases 
17 t h a t  you want t o  see, y o u ' l l  have the  assignments of your 
18 f e l l o w  C m i s s i o n e r s  and you can get  w i t h  them t o  work out 
19 mutual ly-convenient dates t o  see those. 
20 We've proposed dates, i f  they a r e  around regional  
21 hearings. We've said these are dates around the regionals 
22 t h a t  might work, and we j u s t  put  those on there f o r  your 

I 
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1 three other  Comnissioners want t o  go a month from now, we' 11 
2 work it out so they go a month from now. 
3 MR. BEHRMANN: We' 1 1 accomnoclate. 
4 COMMISSIONERBYRON: M r . C h a i r m a n , I a l s o n o t i c e  
5 t h a t  you have me looking a t  Hawaii. I t h i n k  i t ' s  my 
6 understanding t h a t  t h a t  does not  need t o  be looked a t .  I s n ' t  
7 t h a t  correct? 
8 CHAIRMAN COURTER: Do you have Hawai i , Bev? 
9 COMMISSIONER BYRON: It happens t o  be on my l i s t .  

10 CHAIRMAN COURTER: How d i d  you get  on t h a t  l i s t ?  
11 (Laughter.) 
12 COMMISSIONER BYRON: I don' t  know. You can ' t  win 
13 'em a l l .  r i g h t ?  Some days are b e t t e r  than others. It was my 
14 understanding t h a t  tha t  d i d  not  have t o  be looked a t .  
15 MR. BEHRMANN: We're no t  sure a t  t h i s  po in t .  
16 CHAIRMAN COURTER: We're not  sure. You may be sent 
17 t o  Hawaii. Bev. 
18 MR.BEHRMANN: T h e r e ' s s o m e i n d i c a t i o n t h a t t h e r e ' s  
19 no opposi t ion t o  t h a t  closure, bu t  we haven't checked it out  
20 s u f f i c i e n t l y  t o  determine whether o r  no t  we f e e l  we have t o  
21 go ou t  and v i s i t  it. It may be something t h a t ' s  okay w i t h  
22 the serv ice and okay w i t h  the loca l  comnunity. 

15 you can go to ,  then you have t o  n o t i f y  me o r  M r .  Behrmann so 
16 we can f i n d  someone e lse who can s u b s t i t u t e  f o r  you. 
17 Likewise, there 's  bases I want t o  see. because I 
18 haven't seen them before. They're important f o r  my own 
19 personal knowledge. They're f a r  away from where I l i v e ,  and 
20 they ' re  not  on my area o f  pr imary r e s p o n s i b i l i t y ,  and I'm 
21 going t o  t a l k  t o  the person whose r e s p o n s i b i l i t y  that  base 
22 i s ,  i f y o u w a n t t o t a l k  i n t e r m s o f  r e s p o n s i b i l i t y ,  andgo 
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1 w i t h  them, because I may want t o  go. There's an number o f  
2 them here t h a t  I would l i k e  t o  go t o  t h a t  a ren ' t  on my l i s t .  
3 So t h i s  i s ,  once again, not  f i x e d  i n  stone. I t ' s  a 
4 way t o  break i t  up so you can n o t i f y  s t a f f  i f  you cannot go 
5 t o  these bases, so a t  least  we know where the problem areas 
6 are and we can, e a r l y  i n  the process, t a l k  t o  other 
7 Comnissioners t h a t  could go. 
8 MR. BEHRMANN: M r .  Chairman, I might add t o  tha t .  
9 I f  there i s  a p a r t i c u l a r  Comnissioner who i s  the primary 

10 Comnissioner delegated a p a r t i c u l a r  base, i f  other 
11 Comnissioners can not  go on t h a t  date, i f  you s t i l l  want t o  
12 go, we w i l l  work the  same t o u r  f o r  you. 
13 We r e a l i z e  t h a t  your schedules sometimes are j u s t  
14 not  going t o  be able t o  overlap. For instance, Ms. Byron i s  
15 going down t o  F lo r ida ,  and there 's  some synergy on her 
16 personal t r i p .  She's going t o  see NTC Orlando. That's a b i g  
17 closure. I f  there 's  other Comnissioners tha t  can ' t  go t h i s  
18 e a r l y  -- 
19 CHAIRMAN COURTER: I f  you want t o  go, we' 11 go. 
20 That 's p rec ise ly  the po in t .  It (came up very in formal ly .  Bev 
21 Byron was going t o  be there, anyway, and since she was there, 
22 she had an i n t e r e s t ,  and therefore she's going t o  go. But i f  
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1 CHAIRMAN COURTER: We c e r t a i n l y  don ' t  want 
2 f r i v o l o u s  t r i p s .  I f  i t ' s  not  important t o  the mission o f  
3 t h i s  Comnission, we shouldn't  go. I f  it i s  important, w e ' l l  
4 get you there. 
5 MR. BEHRMANN: I f  I could j u s t  p o i n t  out one other 
6 i tem on t h a t  base v i s i t  sheet, the re 's  also, f o r  your 
7 information, when the base i s  l i s t e d ,  the reg ional  hearing 
8 t h a t  i t ' s  assigned t o  i s  a lso  the re  noted, and the  date on 
9 which t h a t  reg ional  has been proposed. 

10 M r .  Chairman, t h a t ' s  a l l  I ha~d t o  address i n  terms 
11 o f  the reg ional  and base v i s i t s .  
12 CHAIRMAN COURTER: Fine. I have one l a s t  piece o f  
13 business, and then I' 11 open i t  up f o r  any other business 
14 from the f l o o r .  

15 Peter Bowman, congratulat ions. You got here. 
16 COMMISSIONER BOWMAN: It was a s t ruggle.  
17 CHAIRMAN COURTER: I 'm  sure i t ' s  a struggle. We 
18 don ' t  even want t o  hear how you made ~ t .  But thank you very 
19 much fo r  t r y i n g .  We're going t o  swear him i n  r i g h t  now. 
20 MR. BEHRMANN: Mary Ann Hook has some -- 
21 CHAIRMAN COURTER: I 'm sor ry .  L e t ' s  swear Peter 
22 in ,  a n d t h e n w e ' l l g o t o M a r y A n n f o r a v e r y q u i c k t h r e e  
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1 minute b r i e f i n g .  
2 Peter Boman, if you would stand up and r a i s e  your 
3 r i g h t  hand and, a t  the  end, j u s t  say "I do." You don't  have 
4 t o  repeat t h i s .  
5 I. Peter B o m n ,  do solemnly swear t h a t  I w i l l  
6 support and defend the Cons t i tu t ion  o f  the United States 
7 against a l l  enemies, fore ign and domestic, and wi 11 bear t rue  
8 f a i t h  and a l leg iance t o  the same. t h a t  I take t h i s  ob l iga t ion  
9 f ree ly ,  without any mental reservat ion o r  purpose o f  evasion. 

10 and I w i l l  w e l l  and f a i t h f u l l y  discharge the dut ies o f  the 
11 o f f i c e  on which I am about t o  enter,  so help me. God. 
12 COMMISSIONER BOWMAN: I do. 
13 CHAIRMAN COURTER: Congratulat ions. Comnissioner, 
14 and welcome here. 
15 Mary Ann, i f  you would l i k e  t o  proceed. 
16 MS. HOOK: Yes, thank you. F i r s t  o f  a l l ,  I ' d  l i k e  
17 t o  introduce Carol Cure, who i s  the new general counsel. 
18 Today i s  her f i r s t  day, so I 'm  doing t h i s  very quick 
19 b r i e f i n g .  There's j u s t  three areas I want t o  touch on. 
20 F i r s t  o f  a l l ,  the c o n f l i c t - o f - i n t e r e s t  review. Now 
21 t h a t  we have a l i s t  of bases, we're going t o  go and re-look 
22 the f i n a n c i a l  d isc losures and look f o r  any p o t e n t i a l  c o n f l i c t  

Page 29 o f  32 Pages 
1 o f  in te res t .  Once the General Counsel's Of f i ce  determines 
2 tha t ,  along w i t h  000's O f f i c e  o f  Eth ics,  and i n  conjunct ion 
3 w i t h  the O f f i c e  o f  Government Eth ics,  we w i l l  present t o  the 
4 Comnissioners t h e i r  opt ions. 
5 Again, the opt ions are d ives t ing  yoursel f  o f  tha t  
6 in te res t .  d i s q u a l i f y i n g  yoursel f  from p a r t i c i p a t i n g  on 
7 discussion on t h a t  p a r t i c u l a r  matter,  and the l a s t  one would 
8 be res ignat ion.  We hope t h a t  doesn't have t o  happen. I f  the 
9 in te res t  i s  determined t o  be very small o r  does not  p lay a 

10 s i g n i f i c a n t  -- would no t  have a s i g n i f i c a n t  impact, then. a t  
11 t h a t  po in t ,  we may be able t o  get a waiver and you might be 
12 able t o  p a r t i c i p a t e  on tha t .  
13 The second issue i s  the Hatch Act, as you know. 
14 which p r o h i b i t s  federa l  employees from ac t i ve  p a r t i c i p a t i o n  
15 the p o l i t i c a l  campaigns and process. The Comnissioners are 
16 exempt from a l l  the prov is ions o f  the Hatch Act except for  
17 one, and I 'm  going t o  read t h a t .  I t ' s  5 U.S. Code 7324. and 
18 i t  p r o h i b i t s  Comnissioners from using o f f i c i a l  au thor i t y  o r  
19 in f luence f o r  the purpose o f  i n t e r f e r i n g  w i t h  o r  a f f e c t i n g  
20 the r e s u l t s  o f  an e lec t ion .  
21 CHAIRMAN COURTER: Le t  me add something. We had, 
22 l a s t  time. a Comnissioner who was the chairman o f  GOPAC, 
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1 which was not as successful as he claimed it would be, and so 
2 we looked a t  t h i s  issue l e g a l l y  very, very ca re fu l l y .  The 
3 bottom l i n e  i s  t h a t  he was permi t ted t o  come t o  Washington 
4 and work on a very p o l i t i c a l ,  pa r t i san  job, as chairman o f  
5 GOPAC, provided it was the next day t h a t  he worked on 
6 Comnission business. So the n igh t  purges you o f  any 
7 p o l i t i c a l  t a i n t .  
8 What I ' m  suggesting i s  t h a t  the day you put  i n  f o r  
9 Comnission business, don ' t  go t o  a fundra iser  o r  don ' t  

10 p a r t i c i p a t e  i n  par t i san  p o l i t i c a l  a f f a i r s ,  but otherwise, you 
11 can do tha t .  
12 MS.HOOK: Yes. Tha t ' sgoodadv ice .  
13 T h i r d l y . a n d l a s t l y , y o u a l l h a v e t h i s b o o k .  These 
14 are the new regulat ions tha t  were i n  e f f e c t  on February 3. 
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Pagesaver 

DEFENSE BASE CLOSURE AND REALlGNMENT COMMISSION - Business Meet ing:Monday, March 15, 1993 

15 They apply to employee of the Executive Branch. I just want 
16 to point out a couple things. As you are looking at it, note 
17 that you are all special government employees, because you 
18 serve less than 131 days during a 365-day period. 
19 Also, pay attention to the gift section, which 
20 prohibits receipt of a gift that has a fair market value of 
21 more than $20 on any occasion and an aggregate of $50. That 
22 includes lunches. 

Page 31 of 32 Page: 
1 Frequent flyer points are for government use and 
2 not for private use if they're obtained through government 
3 trave 1. 
4 There are a number of different conflicts of 
5 interest besides financial . There's appearance; there's 
6 impartiality. If you all would just read those sections 
7 carefully. 
8 Additionally, any speaking engagements, receipt of 
9 honoraria, if you have specific questions, please contact o u ~  
10 off ice. 
11 And lastly, the attorney-cl ient privilege does 
12 exist between Carol and myself and anyone who comes to talk 
13 with us. So we encourage that. Thank you. 
14 CHAIRMAN COURTER: A very good job. Any question 
15 of counsel? 
16 COMMISSIONER COX: Mary Ann, you' 1 1  let us know if 
17 any conflicts arise? 
18 MS.HOOK: Yes, Iwill. 
19 CHAIRMAN COURTER: Is there any business that any 
20 Comnissioner wants to bring up? 
21 (No response.) 
22 CHAIRMAN COURTER: Thank you very much for coming 
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1 today. We'll see you at 9:45 tomorrow morning upstairs. 
2 Have a good evening. 
3 (Whereupon. at 4:47 p.m., the business meeting 
4 adjourned. ) 
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LEADERSHIP 
COUNCIL 

SOUTH\XIESTERN 
ILLINOIS 

February 6, 1995 

The Leadership Council Southwestern Illinois, composed of business, government, labor, 
education, and civic leaders of Madison and St. Clair counties, along with a coalition of 
community volunteers from the Missouri/Illinois bi-county area, strongly support the 
missions of Scott Air force Base and the Charles Melvin Price Support Center. 

----._______ 

Scott Air Force Base is the home of numerous vital defense organizations to include the 
375th and 932nd Airlift Wings, the United States Transportation Command, the Air Mobility 
Command, the USAF Air Weather Service, and the Air Force Command, Control, 
Communications and Computer Agency. These complementing commands play a critical 
role in the total transportation force so vital to projecting United States power wherever 
needed in support of our national interest. All are involved in every movement of US 
troops and equipment whether in combat, contingency, peacekeeping or humanitarian 
operations worldwide. Their co-location creates a synergy which improves the efficiency of 
overall mission accomplishment. 

The support of more than 40 reserve units at the Charles Melvin Price Support Center is 
also a unique mission and one that can only take place in the midst of those units. This 
mission assumes an even greater importance in our Defense posture as the active duty force 
structure is drawn down and greater reliance is made on our reserve forces. Eight of the 
units at Charles Melvin Price Support Center are Contingency Force Pool units with 
missions involving immediate call-up and deployment in a variety of situations. Many were 
among the first to be called in both operations Desert Shield/Desert Storm, Somalia and 
Haiti. 

The communities of Southwestern Illinois long have been ardent supporters of the service 
men and women stationed here and we have a great appreciation and support for the vital 
misions carried out from our bases. The Communities and bases have the infrastructure 
in prate to support additional missions. We invite the Commission and its staff to review 
our documentation and visit our installations and communities to gain a greater appreciation 
of their military value. 

Sincerely, 

Bruce B. Holland, President 



CHARLES MELVIN PRICE SUPPORT CENTER 
Granite City, Illinois 

1.  Description, History and background: -- Charles Melvin Price Support 
Center (CMPSC) is a 686-acre, Active Army installation located at Granite City, Illinois and 8 
miles from downtown St. Louis. CME'SC currently employs 436 military and civilian employees 
and is the primary support for the 13,950 Reserve soldiers, 1,370 Active duty soldiers and 
13,095 civilian employees of the Department of Defense who work in the St. Louis Metropolitan 
area. CMPSC was established on April 1, 1942 as the Granite City Engineer Depot. The 
installation has evolved from the largest Engineer Depot in the United States, employing more 
than 5,200 workers during World War 11, through four wars, two major floods, and deactivation 
of the depot. In times of mobilization, it has served as both a mobilization site and a major 
center for the shipment of combat gear to deploying units. At present it is the only military 
facility in the metropolitan St. Louis area to boast the full range of facilities expected of major 
A m y  installations. 

Missiori statement: To provide administrative, logistics, and quality of life 
services to Department of Defense (DOD) and Federal agencies within the St. Louis metropolitan 
area as delineated in Interservice Support Agreements (ISSA). Exercise command and control; 
discharge the responsibilities of an Army Installation Command. 

The Granite City Army Depot was deactivated in 1971, and the U.S. Army 
Aviation Systems Command (AVSCOM) assumed responsibility for the installation and its 
mission. Although ATCOM (formerly AVSCOM) is responsible for CMPSC's mission, the 
installation impacts a large number of other federal agencies. The post plays a vital role in the 
training and de~lovment of Reserve and National Guard soldiers throughout the metropolitan 
area. Without this important facility, many of the soldiers who train here on a regular basis would 
not have the opportunity to train in their wartime skills except at annual training. A very 
important aspect of that training is the fact that eight units with tenant activities at CMPSC a% 
members of the Contingency Force Pool!CFP). In addition to CFP units there are 13 reserve 
units that have been deployed for operations including Desert Shield 1 Desert Storm and Uphold 
Democracy in Haiti. This facility made the deployment of the 1,785 soldiers of the 102nd 
USARCOM less time consuming and considerably less expensive than the cost had their 
equipment been located elsewhere. This population of important assets to the Department of 
Defense's role in America's foreign policy is a point worthy of strong consideration. CMPSC is 
ideally located to support the large population of military employees in the St. Louis area. It 
becomes an even greater asset when it is considered that the St. Louis area boasts the second 
largest inland port and the second largest railhead in the United States. CMPSC is situated on 
the Mississippi River and a major four-lane Illinois highway within a few miles of the major 
intersections of both North-South and East-West Interstate Highways (1-55,I-70,I-64,I-44, I- 
255, and 1-270 are all located within 10 miles of the installation). Additionally CMPSC is 
located within 15 miles of St. Louis Lambert International Airport and St. Louis Regional 
Airport at Bethaito, Illinois. 

Charles Melvin Price Support Center Page 1 



Army - Active Duty 

ATC0R.I -Maintenance Operations Procedures - Training Shop 

The Maintenance Operations and Procedures (MOP-T) Shop supports the 
ATCOM mission by providing professional training to the ATCOM troop and aviation soldiers. 
In essence, this facility trains individuals who are involved in the acquisition and fielding of 
army aviation systems and for new equipment training at the least cost to the government. The 
organization occupies seven administrative offices, four classrooms, 15,000 square feet of 
maintenance bay and a 128,000 square feet "clamshelter." Additional cliissroom facilities are 
programmed for 1995- 1996. 

The MO:P training covers five helicopter weapon systems, engines, etc. 
Additionally, such diverse systems as Field feeding and Reverse Osmosis Water Purification 
Units also are covered. In FY 1994, 107 classes were held in this facility, training 856 people. 

ATCOM indicates locating this facility at CMPSC has resulted in $1,011,000 cost 
avoidance in training and over $250,000 in equipment costs from FY 89 to date. 

ATCOM - Aviation Life Support Equipment (ALSE) 

The ALSE shop stores its equipment at CMPSC. It is at this location due to the 
lack of facilities at ATCOM (St. Louis Federal Center.) This activity receives, stores, and issues 
aviation life support equipment at CMPSC. This activity has recently increased it's space 
requirement. During Desert Shield 1 Desert Storm, this facility shipped equipment in support of 
units deployed in that effort. If required to move, the ALSE shop would have to rent storage 
locally due to ALSE's need for access to the equipment. 

US Army Corps of Engineers - St. Louis District 

This organization utilizes approximately 12,000 square feet of warehouse space to 
store necessary equipment for continuing operations in the St. Louis area. Although the Corps of 
Engineers has other holdings in the St. Louis area, the use of CMPSC for storage gives them the 
extra room they need for operations at their Arsenal street facility. 

US Army Criminal Investigation Division (CID) 

Currently this operation involves 3 special agents who support the entire military 
population in the St. Louis area. 
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US Army Materiel Command (AMC), Systems Integration and Management 
Activity (SIMA) 

This activity stores automated data processing equipment, furniture, and paper 
supplies at Price. The space at Price is vital in that the AMC has only 5,000 square feet at their 
operational location in St. Louis. If the Price space is lost, the AMC will have to replace it with 
commercially-leased space. 

US Army Recruiting Battalion - St. Louis 

This org;mization utilizes approximately 740 square feet of office space to provide 
its Metro East Recruiting Company a secure location for its company headquarters. Due to the 
company's Metro East Recruiting mission, it provides a central location for the unit's activities. 
In addition to the savings in 1991 dollars of $9,732 in lease fees. CMPSC provides an excellent 
opportunity for potentia.1 enlistees to tour an Army facility and observe the myriad of services 
provided. 

Army Resewe 

84th Division (Training) - 2nd Battalion 

This unit uses approximately 800 square feet of heated warehouse space as a 
reserve center. In addition to its mission to set up a mobile training base for the training of Initial 
Entry soldiers, this unit conducts extensive support operations to the St. Louis Recruiting 
Battalion. It provides a weekend of Basic Training subjects and environment to soldiers before 
they actually leave for training in addition to conducting annual training by running a Basic 
Training Battalion at a TRADOC installation. There are no other suitable facilities in a military 
environment for this function. This activity needs to be located near the population center from 
which these senior reserve soldiers are recruited. The approximate cost savings in 1991 dollars is 
$106,000. 

102d ARCOM 

5th Army Central Storage Facility 

This facility provides direct support of "go-to-war" items such as body armor, 
helmets, cold or hot weather gear, etc, to deploying soldiers of US Army Reserve Units from a 
six-state area as well as from the Missouri National Guard. During Operation Desert Shield 1 
Desert Storm, this facility provided more than 1,800 soldiers of 32 deploying units with timely 
support that allowed their rapid deployment. The go-to-war stocks were packaged and loaded for 
shipment within six hours of the deployment order and were delivered to every unit in good 
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condition and ahead of schedule. It was also responsible for supporting the 458th Transportation 
Detachment of the Arrny Reserve. A note of interest is that this unit achieved the fastest 
mobilization of a reserve unit in the 75-year history of the Army Reserve. This unit was on the 
ground and operational within 48 hours of its deployment order in support of operation Uphold 
Democracy to restore peace in Haiti. 

The facility contains approximately 240,000 square feet of secure and heated 
warehouse space. The cost of leasing similar warehouse space in the St. 1,ouis area would be 
prohibitive for these Army Reserve units. The cost, as calculated for the 1992 Support 
Agreement, would be more than $1.79 million dollars. It is unlikely that this operation could be 
relocated and expected to operate as efficiently. The large number of Contingency Force Pool 
units in the area and the unsurpassed availability of all forms of transportation make it an ideal 
location. 

329th Supply & Services Battalion 

This Army Reserve Battalion, a member of the Contingencv Force Pool, has 
approximately 22,500 square feet of hanger space on CMPSC. The space is utilized to store unit 
mobilization equipment not maintained at the Fifth Army Central Storage Facility. All of its 
subordinate units are within a 30-minute commute to CMPSC. Due to the fact that the Battalion 
Headquarters and three of its subordinate units are CFP units that are not always deployed 
together, it is imperative that the unit have this storage space at this location. Should CMPSC 
appear on the closure list, the Battalion would have to find suitable storage at two or more 
locations on the local economy. It is worth noting that this Battalion has had subordinate units 
deployed for Operations Desert Shield 1 Desert Storm and most recently had a detachment 
deployed in support of operation Uphold Democracy in Haiti. This unit returned home in 
January, 1995. 

520th Maintenance Battalion Hands-On-Training 

The 520th Maintenance Battalion is composed of the 245th Maintenance 
Company (a member of the CFP) from St. Louis, Missouri and the 936th Maintenance Company 
from Wood River, Illinois. These units provide Direct Support Maintenance on equipment 
belonging to reserve units throughout the St. Louis metropolitan area. Supported units send their 
equipment (trucks, trailers, fork lifts, generators, compressors, radio and electronics, and 
weapons) to this Area Maintenance Support Activity which is responsible for providing Direct 
Support Maintenance. Any direct support maintenance not provided by this activity must go to 
Ft. Leonard Wood, Missouri which is approximately 140 miles distant. The Hands-on-Training 
(HOT) mission provided by the 520th Maintenance Battalion avoids the cost of transporting the 
equipment and provides a rapid turn-around of the equipment to using units. The mission also 
gives Army Reserve soldiers experience with modern equipment in use by units they will support 
in war time and contingency operations (including peacekeeping operations). The operation not 
only provides training for the maintenance battalion soldiers, it also saves approximately 
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$1 12,000lyear in transportation and labor costs. This facility is so important to the training of the 
units that in 1993 the 102D USARCOM spent $850,000 to rehab the building into a complete 
training facility for its imits. Without this mission, these soldiers would have no local facility at 
which to train and would be limited to annual training for maintaining and updating their skills. 
It is important to note that both of the units were deployed in support of Operation Desert Storm. 

892nd 'I?ransportation Company 

This unit, also a member of the Contingencv Force Pool, maintains a number of 
excess items that cannot be stored elsewhere. These items, including flatbed trailers and other 
heavy equipment, are maintained and stored on 40,000 square feet of space. The secure 
maintenance, storage, and issue space provided at CMPSC cannot be easily duplicated in the 
area. According to the unit's headquarters, if CMPSC were closed, the 892nd Transportation 
Company would be required to look on the civilian economy in order to maintain the equipment 
locally. 

86th ARCOM 188th ARCOM 

This Arrny Reserve command has a number of units that use CMPSC as a facility 
to conduct weekend h l l s  and annual training. The units also store their equipment at CMPSC. 

The 88th ARCOM will become the command and control headquarters for the 
Army Reserve units in the Metro East area. They are planning to add a transportation battalion 
to the Belleville, Ilinois USAR Center in addition to units that are already in that center. The 
available space at the Belleviile Center will not accommodate the 88th ARCOM units. 
Therefore, 88th ARCOM units will also need to be supported at CMPSC for both training and 
storage of their equipment. 

226th Transportation Company 

This unit is unique in the US Army. It is a member of the only Battalion in the 
US Army whose mission is related to the establishment and operation of a railhead. According 
to the ARCOM headquarters, the 226th Transportation Company has plans to bring a second 
engine to CMPSC to join the one already on site. In addition, they are in the process of laying 
tracks on the facility to make their facility accessible. The ARCOM headquarters states that the 
226th Transportation Company needs to be located in the St. Louis area due to the strong 
recruiting base represented by the second largest railhead in the US. Should CMPSC be chosen 
by the BRAC for closure, it would require the Army Reserve Command to spend approximately 
$6.5 million dollars to build a facility capable of maintaining and operating a railroad company 
with a strength of 1 10-1 20 soldiers. There is no facility available in the civilian sector that could 
house such an operation. 
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376th Ehgineer Platoon (Firefighters) 

This unit could be moved to another facility if one could be found locally. 

416th Engineer Command 

This unit is scheduled for deactivation in September of 1995. 

624th Engineer Platoon (Map Distribution) 

This unit could be moved to another facility if one could be found locally. 

US Army Reserve Personnel Center 

This activity utilizes approximately 43,000 square feet of space for the storage of 
hard stock items. It serves as a distribution center to the ARPERCEN activities in the St. Louis 
area for paper stock and other support items and currently employs five personnel. The facility 
has stated that space would have to be leased to run the distribution center due to the lack of 
space at the ARPERCElN facility in St. Louis. The approximate cost savings by using this 
facility was estimated at $1 18,000 in 199 1 dollars. 

Army National Guard - Illinois 

1344th 'I'ransportation Company 

The 1344th Transportation Company in East St. Louis utilizes CMPSC for 
several purposes. Due to the limited storage at the unit armory, they have stored 165 semi- 
trailers and 10 tractors at Price. With the expected arrival of 20 more tractors, CMPSC will 
house a total of 30 tractors by September, 1995. This storage space is crucial to the unit, and 
the unit is . . 

a urlonty as a member of the CFP. Closure of CMPSC would require a military 
construction project to house this equipment in a secure area - or an expensive lease of 
commercial space. There is no suitable secure storage facility in the Metro-East area today. 

The Price facility also provides an excellent location for monthly drivers' 
training. The road network and limited traffic allow this unit the opportunity to give their 
drivers hands-on training in operating, backing, parking, coupling/uncoupling their trailers and 
performing operator maintenance. The value of the Price facility for training purposes for this 
unit is extremely high. If this unit becomes a contingency unit with a humanitarian mission as 
expected, Price becomes even more important. 

CMPSC is also used by this and other units in the area for the Army Physical 
Fitness Test (APFT). {CMPSC provides an excellent location, at no cost, and has the 
additional advantage of' minimal traffic. 
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Air Force 

Ogden Air Logistics Center - ITE Site - F-4 Tooling 

The mission of this activity is to receive, store, and issue specialized tooling for 
the F-4 series of aircraft. Although most F-4s are out of the active inventory of US Armed 
Forces, a number of friendly nations are still flying the aircraft, and the US is responsible under 
Foreign Military Sales agreements to retain the capability of providing support for the aircraft. 
This specialized tooling at Price is "one of a kind" and exists nowhere else in the world. Any 
major repair of an F-4 aircraft which requires parts support for parts no longer in stock, requires 
selection and issuance of the tooling to a manufacturer (most often McDonnell Douglas in St. 
Louis) capable of producing the required part. Until a few years ago this tooling was stored by 
McDonnell Douglas for the USAF at their plant in St. Louis at an annual cost to the USAF in 
excess of $2 million. 

The office is manned by Reserve Forces personnel from the Air Force Reserve 
and the Navy Reserve. 'Training provided here is not available elsewhere for these 
Reservists. 

Air Force Materiel Command - Communications Systems Program Ofice  

Due to the lack of space at Scott Air Force Base, this 25-30 person Acquisition 
and Source Selection Office utilizes office space at CMPSC. The Commander desires to move 
the unit to Scott when arid if space becomes available there. Currently no construction is planned 
to provide a sufficient facility at Scott. 

375th Airlift Wing 

Scott Air Force Base utilizes space at CMPSC for several activities due to lack of 
available space on the installation at Scott. Base housing is storing furniture, the hospital has 
mattresses and other hospital equipment and supplies, and Scott Base Operations has Ready 
Bags in storage at CMPSC. Scott officials have looked for other space (either military or 
commercial) and found none suitable nor available near Scott. 

Naval Air Warfare Center Detachment 

The Nava.1 Air Warfare Center mission at CMPSC is the receipt, storage, issuance 
and shipping of aviation ground support and test equipment to active duty, reserve forces and 
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foreign military sales. ?hey are one of only two facilities that accomplish this mission in the US. 
According to their headquarters, it would not be possible to move their operation to Virginia. 
Therefore, they would have to relocate. If the Navy could find a facility which offered location 
advantages comparable to CMPSC, the Navy believes such a site would double the detachment's 
budget. 

Naval Aviation Systems Command 

Special Tooling for F-14, EA6 and AV-8 (Harrier) Aircraft: 

The Naval Aviation Systems Command has forwarded a formal request to 
ATCOM for space at Price. The Command wants to acquire approximately 40,000 square feet of 
warehouse space in 1995 and an additional 100,000 square feet in 1996 and 1997. This function 
is very similar to that previously described for the Air Force F-4. However, the Navy aircraft 
supported are first line fighter aircraft in service today in the United States Navy as well as in 
foreign allied air and naval services. The Navy is offering to establish either a Navy only or 
multi-service capability at Price. CMPSC is an ideal location for this activity since much of the 
tooling will come fkom McDonnell Douglas in St. Louis and, when needed by the Navy, the 
access to all modes of transportation found here enables rapid, cost-effective movement to the 
desired location. The Navy Aircraft Maintenance Office estimates the value of the tooling to be 
placed at CMPSC to be in excess of $4 Billion. 

US Marine Corps 

3rd Battalion, 24th Marines (Reserve) 

The 3rd Battalion, 24th Marines uses approximately 8,000 square feet of enclosed 
storage to hold miscellaneous training articles. CMPSC's closure would require them to move 
their equipment to a civilian facility. 

Defense Agencies 

Defense Logistics Agency 

Strategic Materials Stockpile 

The Strategic Stockpile is the largest tenant at CMPSC in terms of space utilized. 
The stockpile at CMPSC: consists of materials as listed in the following c,hart: 
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All of the materials stored at CMPSC are scheduled for eventual sale to the 
public. However, with the exception of some zinc ingots being purchased by the US Mint, 
nothing is being sold at this time. The market situation for these materials is such that dumping 
them on the market would result in greatly-depressed prices and would have an adverse 
economic impact. Materials stored at other locations which have already been scheduled for 
closure by the BRAC process must be sold before the material at CMPSC 'and even then, the 
market conditions may preclude sale of the material stored at CMPSC. 

Removal of the material stored at CMPSC to another government-owned or 
leased facility would be prohibitively expensive and is not being considered. 

QUANTITY AT PRICE 

3,667 sltons 

400,720 sftons 

113,286 sltons 

2,439 sltons 

12,664 sltons 

25,156 sltons 

COMMODITY 

Antimony, Grade A 

Bauxite, Metallurgical Grade 
Crude Surinam 

Bauxtie, Refractory Grade 

Lead, Chemical 

Tin, Grade A 

Zinc, Brass 

Red River Army Depot 

SPACE OCCUPIED (sq ft) 

12,000 

560,000 

228,000 

4,000 

2 1,000 

46,000 

The Red River Army Depot utilizes approximately 260,000 square feet of heated, 
secure storage space at CMPSC. The supplies and equipment stored at CMPSC are in support of 
the Army's maintenance depot at Red River. The activity at CMPSC is scheduled to be drawn 
down as a new facility is completed at the Red River Depot in 1995 - 1997. The annual cost 
savings by locating this stock at CMPSC in lieu of commercial space, in 1992 dollars, is 
$640,000. The space occupied by Red River is the space which the Naval Aviation Systems 
Command has asked be allocated to their aircraft tooling center. 
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Defense Reutilization and Marketing Office (DRMO) 

This organization utilizes 143,200 square feet of shed storage. It is in the process 
of acquiring new facilities at Scott Air Force Base, Illinois. The need for the extra space is 
required due to the continued downsizing of government operations in this area. Should Scott 
AFB appear on the BRAC closure list, DRMO would begin the process to acquire new facilities 
at CMPSC. In the everit that both locations appear on the BRAC closure list, they would be 
required to move all material to Fort Leonard Wood, Missouri at cost of more than $500,000. 
Relocating this activity away from the metropolitan area would have a very adverse impact on 
the retail sales function in that the target population would shrink and sales suffer accordingly. 
The cost savings in 1990 dollars is approximately $303,000. 

Defense Contract Management Command 

The St. 1,ouis Area Operations office has, by official communication with the 
Commanding Officer of CMPSC, requested approximately 25,000 square feet of administrative 
office space at CMPSC. Presently, the Operations Office occupies very expensive leased space 
in downtown St. Louis. Their Commander believes that a cost savings of approximately 
$800,000 per year can be achieved by vacating that space and relocating to Building 33 1 at 
CMPSC when the Army Longbow Project Office vacates that space in 1995-96. The Area 
Operations Office employs approximately 180 people who would be accommodated at CMPSC. 

Other US Government A~encies  

US Coast Guard 

The 2nd Coast Guard District utilizes 58,940 square feet of heated warehouse and 
office space. These facilities serve as both a local and auxiliary National Supply Center. The 
advantage of CMPSC is that it is co-located with a docking berth to the largest inland water 
system in this country. Again, the advantage of having great transportation assets in the St. 
Louis area with the Coast Guard's mission that includes inland waterways, makes CMPSC an 
ideal location. The excellent access to facilities and their mission has caused the Coast Guard 
District to request more space at CMPSC. 

The Coast Guard has leased 21 acres of land on which to build an operations and 
logistics hub facility in support of Coast Guard activities throughout the inland waterways of the 
2nd Coast Guard District. The facility will include maintenance, administrative, living and 
messing facilities. The lease also includes a berthing facility on the Mississippi River with direct 
access to the operations and logistics center. The location of the river facility, just below the 
lock which serves the Chain of Rocks by-pass channel, is ideal in that it offers direct access to all 
down-river activities without the delay involved in lock transit. The wharf will have the 
capability to handle two cutters and miscellaneous smaller vessels as well as a "roll onlroll off' 
capability for equipment and transport barges. 
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Construction is due to begin in late summer or early fall of 1995 on the "land- 
side" facilities and somewhat later on the river berthing facility. Completion of the total project 
is scheduled for 1997. 

We fully understand the Coast Guard is not a part of the Department of Defense. 
Nevertheless, the savings to the American taxpayer by Coast Guard use of CMPSC is as real as if 
they were a part of the Ilepartment of Defense. The Coast Guard plays a vital role in maintaining 
waterway lines of communication essential to contingency movement of military units and 
equipment. 

US Department of Agriculture - Farmers Home Administration 

This distribution center provides over 1,300 forms and 300 supply items to over 
2,300 State, District, and County Field Offices throughout the United States, Puerto Rico, 
American Samoa, Truk and Virgin Islands. Approximately 150-200 requisitions are filled each 
day. Additionally, this warehouse makes the initial distribution of new forms and software. Six 
full-time and three part-time employees of a contracted corporation provide this service. There 
are also two Department of Agriculture personnel. 

Although there is a very small warehouse in the Washington, D.C. area, Granite 
City is the primary operation for all of the Department of Agriculture. 111 addition, the cost of 
moving this operation would be prohibitive, and the disruption of service would be significant in 
that there is no other location to accomplish their mission while they relocate. 

The Department of Agriculture feels the central location permits the warehouse to 
provide excellent service. 

Federal Emergency Management Agency 

FEMA uses CMPSC as a staging area for it's mobile homes coming from other 
regions. It uses a 320,000-square-foot area of open air space. During the "Great Flood of 1993," 
FEMA used the area as an operations center and a site for deployment of teams. If closed, 
FEMA would have to find a site fur an emergency operations center. Their current policy at 
unsecure locations is to hire security at a cost of $45,000 per quarter in addition to an average 
$5,000 dollars for space. Another concern is where to go. The area needs to be close to major 
highways and large enough to support the constant movement of mobile homes to operation 
sites. Also, it needs to have enough space to support an operations center. FEMA has no 
intention of leaving CMPSC unless it is closed. 

2. Discussion of the availability and condition of facilities. 

Enclosed facilities at CMPSC are fully utilized, and there is a waiting list of 
Department of Defense ;activities who have established a requirement for space at CMPSC. 
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Facilities range fiom World War I1 (1942) era construction to the modern military family 
housing units completed in 1990. Facilities have been well maintained and are adequate to the 
needs of using units. The industrial facilities in use by Reserve Force units as both distribution 
centers and training sites are extraordinarily well suited for the use being made of them. 

Quality of Life 

Military Familv Housing 

CMPSC provides 164 military family housing units for military personnel 
stationed in the St. Louis metropolitan area, particularly those stationed in "in-town" St. Louis 
installations such as ATCOM, ARPERCEN, etc. This housing is the only military-owned 
housing within a reasonable commute distance for these personnel. One hundred of these units 
are very new, modem homes constructed in 1988-1990 at a cost of $9.8 million dollars. A 
number of the units date back to the late 1940s and 1950s. All have been well maintained and 
are fully occupied. The current: wait for a soldier and family to get into a unit at CMPSC is 
greater than one year. Although St. Louis is rated as one of the lower cost of living areas of the 
20 major metropolitan areas in the United States, the expense of living off post in the city is still 
a financial hardship for most enlisted personnel and junior officers. 

The Charles Melvin Price Support Center also offers a full range of facilities and 
services to the families who live at the Center as well as to the active and retired military 
population of the St. Louis Metropolitan area. The Center which is located only a few miles 
from downtown St. Louis has a modern Commissary and Post Exchange, library, education 
center, child care center, bowling alley, nine hole golf course, auto and craft shop, and physical 
fitness center. All of these facilities are well used by the local military population. There are no 
other military facilities within a reasonable commute distance for the soldiers and families 
stationed in St. Louis. 

ECONOMIC IMPACT 

The area surrounding the Price Support Center has been economically depressed 
for a number of years. The communities most affected have suffered a population loss averaging 
over 25% during the 1970- 1990 time frame. These same communities reflect a median family 
income that is more than 35% less than the US average according to the 1990 census data. This 
equates to an median family income of $23,000 compared to the US average of $35,225. 
Closure of the Charles Melvin Price Support center would have a devastating effect on this 
already depressed area and must be avoided. 
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SUMMARY: 

The Charles Melvin Price Support Center is a unique military installation which 
fulfills a vital role in the overall defense posture of the United States. The installation is host to a 
wide variety of active and reserve component units. A large number of the reserve units are 
Contingency Force Pool designated and as such are among the first units called to active duty in 
times of contingency or war. The CMPSC has proved it's value in recent deployments to Desert 
Storm and Haiti when recalled units were supported in a timely, professional manner and 
provided their dep1oymt:nt gear and equipment on or ahead of schedule. 

The increased reliance upon the reserve components as the active force structure 
is drawn down demands that they receive timely support. Reserve units, unlike their active duty 
counterparts cannot simply be moved. The recruiting and retention of soldiers for those units is 
only possible because they are located near population centers. These units require a military 
installation for their support and training and CMPSC fulfills that role very well. 

The United States Army Reserve, in conjunction with the Illinois National Guard, 
should explore the feasibility of establishing CMPSC as a major Reserve Force mobilization and 
training facility. There i~s more than adequate land available to expand and accomodate 
additional training activity with a military field maneuver site at Weldon Spring, Missouri just 30 
minutes away. 
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OCCUPANTS IN ARMY FAMILY HOUSING 

* EXCLUDES 3 UNITS ON ENGINEER HOLD AND 3 VACANT UNITS 
OFFERED TO 1 ARMY (ATCOM), 1 ARMY (ARPERCEN), AND 1 ARMY 
(OTHER) 

PERCENTAGE OF 

17.09% 

3.08% 

34.81% 

11.39% 
I 

4.43% 

28.48% 

100.00% 

COMMAND 

ATCOM 

PEO 
ARPERCEN 

REC BN 

102D USARCOM 

OTHER 

TOTAL UNITS 

Attachment 1 
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NUMBER OF UNITS 

27 

6 

55 

18 

7 

45 

158 

PERCENTAGE OF 

95.57% 

0% 

2.53% 

0.63% 

1.27% 

100.00% 

SERVICES BRANCH 

ARMY 

AIR FORCE 

NAVY 

MARINES 

COAST GUARD 

TOTAL UNITS 

NUMBER OF UNITS 

15 1 
0 

4 

1 

- 3 

158 



SPACE UTILIZATION BY AGENCY 
U.S. AIR FORCE 

U.S. ARMY 

AGENCY TITLE 

375TH AIRLIFT WING 

375TH AIRLIFT WITIJG 

Attachment 2 
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SPACE USED (sq ft) 

15,000 

1 1,000 

AGENCY TITL,E 

AMC SIMA 

ARPERCEN 

ATCOM (Longbow Project) 

ATCOM (ALSE) 

ATCOM (CASMO) 

ATCOM (MOP) 

CORPS OF ENGINEERS 

ILLINOIS NTNL GRD 

INFORMATION SYSTEMS 

INFO SYST RADIO RPR 

84TH DIVISION 

86TH ARCOM 

86TH ARCOM (CSF) 

102ND ARCOM (CSF) 

102ND ARCOM 

329TH S&S BN 

892ND TRANS CO 

226TH TRANS CO (USAR) 

226TH TRANS CO (IUSAR) 

CID - DEFENSE 

520TH MAINT BN 

LOCATION 

WAREHOUSE #3 

WAREHOUSE #5 

SPACE USED (sq fi) 

10,000 

43,000 

25,000 

800 

1600 

19,700 

12,000 

400,000 

325 

2,450 

800 

43,200 

43,200 

172,000 

40,000 

22,490 

40,000 

52,155 

5,760 

926 

17,914 

LOCATION 

WAREHOUSE #3 

WAREHOUSE #I 

Building 33 1 

WAREHOUSE #3 

HANGER (BLDG #346) 

HANGER (BLDG #444) 

I3LDG # 594 & 595 

OPEN AREA 

WAREHOUSE #3 

BLDG #203 

WAREHOUSE #3 

WAREHOUSE #1 

WAREHOUSE #2 

WAREHOUSE #3 

OPEN SHED (BLDG 

HANGER (BLDG #344) 

OPEN AREA 

Bldg #203 

Bldg #2 13 

Bldg #221 

Bldg #333 
A 



U.S. MARINES 

OTHER DEPARTMENT OF DEFENSE AGENCIES 

SPACE USED (sq ft) 

8,000 

U.S. NAVY 

LOCATION 

BLDG # 593 

AGENCY TITLE 

NAVY AIR WAR CTR DET 

NAVY AIR WAR CTR DET 

NAVY AIR WAR CTR DET 

OTHER US GOVERNMENT AGENCIES 

AGENCY TITLE 

DLA (HILL AFB) 

DLA (HILL AFB) 

DLA (HAMMOND DEPOT) 

DLA (HAMMOND DEPOT) 

DLA (RED RIVER DEPOT) 

DRMO (SCOTT AFB) 

DRMO (SCOTT AFB) 

SPACE USED (sq ft) 

43,200 

80,000 

86,400 

Attachment 2 
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LOCATION 

WAREHOUSE #5 

OPEN SHED (BLDG #568) 

OPEN SHED (BLDG #569) 

SPACE USED (sq ft) 

86,400 

40,000 

120,000 

120,000 

259,000 

43,200 

100,000 

DEPT OF AGR (FHA) 

FEMA 

2ND COAST GUARD 

2ND COAST GUARD 

2ND COAST GUARD 

2ND COAST GUARD 

USCG MARINE SFTY OFC 

LOCATION 

WAREHOUSE #5 

OPEN SHED (BLDG #569) 

OPEN SHED (BLDG #572) 

OPEN SHED (BLDG #573) 

WAREHOUSE #4 

WAREHOUSE #1 

OPEN SHED (BLDG #568) 

95,834 

320,000 

26,450 

6,000 

22,490 

6,337 

8,367 

WAREHOUSE #2 

OPEN AREA 

WAREHOUSE #1 

WAREHOUSE #3 

HANGER (BLDG #343) 

BLDG #33 1 

BLDG ff332 
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