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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 
WASHINGTON, D. C. 20301 

27 February 1976 

: I 

TO: THE SECRETARY OF DEFENSE 

THROUGH:    THE DIRECTOR OF DEFENSE RESEARCH 
AND  ENGINEERING 

The Defense Science Board Task Force on Federal Contract 
Research Center (FCRC) Utilization has completed its review 
of DoD-FCRC relationships.    The Task Force found that the 
FCRCs continue to provide,   in appropriate areas, high quality 
essential services for the proper and efficient conduct of the 
mission of the Department.    The report on the study is hereby 
submitted.    The recommendations are summarized in the 
Task Force Chairman's memorandum to the Director of De- 
fense Research and Engineering. 

Solomon J. Buchsbaum 
Chairman 
Defense Science Board 
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ABSTRACT 

Under the auspices of the Defense Science Board, acting on the request of the Director of 
Defense Research and Engineering, a comprehensive review of the relationships between the 
Department of Defense and the Federal Contract Research Centers (FCRCs) has been under- 
taken.  The specially selected Task Force was asked to assess the DoD-FCRC relationships and 
recommend steps that could be taken to improve the short and long term posture of DoD with respect to 
FCRC utilization t 

The Task Force carefully reviewed the several previous studies of the FCRCs, and supple- 
mented these with its own hearings, interviews, and deliberations.  The conclusions, which 
strongly endorse the current policy of Defense in the utilization of the FCRCs, are summa- 
rized in a Memorandum to the Director of Defense Research and Engineering. 

The following report details the investigation and, in addition to the summary memorandum, 
includes a series of specific recommendations from the Task Force.  Several addenda provid- 
ing pertinent data on the current FCF<Cs are also included. 
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CHARTER 

DEFENSE SCIENCE BOARD TASK FORCE ON 
FEDERAL CONTRACT RESEARCH CENTER (FCRC) UTILIZATION 

i.     PURPOSE:   To assess the DoD - FCRC relationship and recommend steps that could 
be taken to improve the short-and long-term posture of the DoD with respect to FCRC 
utilization. 

II. BACKGROUND: The Department of Defense has used FCRCs for a number of years. 
They provide high-quality research and development to all Services and most Defense 
Agencies.  They are closely controlled and often reviewed by Congress, DoD, Services, 
GAO, etc., because of the unique position they occupy in a competitive society.  The 
DDR&E now believes it is time to review the FCRC-DoD relationship and develop short- 
and long-term plans relative to their use, if the continued use is deemed advisable. 

III. SCOPE: The review is to encompass all nine DoD FCRCs. 

IV. STATEMENT OF WORK:   The group will make an assessment of DoD-FCRC relation- 
ships in light of the following factors: 

How are the FCRCs presently being used? 

How is appropriateness of work for an FCRC determined? 

What alternatives to FCRCs are there? 

Should DoD alter its diversification policy? 

How can the FCRC-DoD relationship, both from an FCRC and 
DoD point of view, be improved? 

The Task Force will make conclusions and recommendations pertinent to their assess- 
ment.   Both oral and written reports are to be prepared. 

V. GUIDANCE: Close coordination with Services, Defense Agencies, and FCRCs is desired. 
Travel by the Task force to secure first-based information is encouraged.  The report 
will be completed by 30 November 1975. 
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15 February 1976 

MEMORANDUM FOR THE DIRECTOR, 

DEFENSE RESEARCH AND ENGINEERING 

THRU: Chairman, Defense Science Board 

SUBJECT: Summary Findings and Recommendations:  Task Force on 
Federal Contract Research Centers (FCRCs) 

The FCRC Task Force, established by DSB to examine the relationship between the De- 
fense Department and the FCRCs, has completed its investigations. We find that, with 
minor exceptions, FCRCs continue to provide high-quality essential services in appropriate 
areas for the proper and efficient conduct of the mission of the Department.  We believe 
Defense should continue its present policy on their utilization and we make some sugges- 
tions for maintaining their current effectiveness.  The nine centers designated as FCRCs, 
down by half from the number so designated at the time of the last DSB study on this 
subject, are each distinctly different and therefore broad generalizations are difficult to 
apply.  Arguments for need must be considered individually and no common criteria 
can be established, owing to the diversity.  Strength of the individual arguments will vary, 
depending on the criteria employed in making the individual assessments.  A need for 
organizations of this type has not been unique to Defense.   NASA, ERDA, and NSF all 
support similar facilities.   Lawrence Livermore Laboratory, Los Alamos Scientific Labora- 
tory, Jet Propulsion Laboratory, and the National Center for Atmospheric Research are 
among the well-known counterparts to the DoD FCRCs. 

Federal Contract Research Centers considered in the Task Force Study were: 

Aerospace Corporation, Los Angeles, California 

Analytical Services, Inc. (ANSER), Falls Church, Virginia 

The MITRE Corporation, Bedford, Massachusetts 

MIT Lincoln Laboratory, Lexington, Massachusetts 

RAND Corporation, Santa Monica, California 

Center for Naval Analyses (CNA/University of Rochester), Arlington, Virginia 

Applied Physics Laboratory, Pennsylvania State University, 
ARL(PSU), State College, Pennsylvania 

Institute for Defense Analyses (IDA), Arlington, Virginia. 
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In an imperfect world, no given entity exactly matches in all respects every desirable attri- 
bute.   However, as a group the FCRCs are pointed toward certain common desirable 
characteristics which are not generally matched by either government in-house agencies or 
industrial firms doing R&D.  These organizations view Defense problems from a perspec- 
tive completely different from that of either government or industry.  We feel they provide 
a standard by which in-house and industry performers can be both compared and challenged. 
By all of the conventional standards we have been able to employ, and by testimony from 
senior levels of their sponsorship, the quality of performance of the FCRCs is high, their 
competence is broadly based and deep, and perhaps even more significant, a lasting histori- 
cal reservoir of lessons learned is resident in them. 

Our recommendations are formulated to assist Defense in maintaining the high quality of 
some of the FCRCs and to improve the effectiveness of all: 

1. We strongly endorse the current policy of Defense in the utilization of 
the FCRCs. 

2. The functions being performed are essential to the Defense mis- 
sion; as a consequence, no abrupt change appears feasible so we 
do not recommend such action. We have, however, detailed 
various alternatives to the FCRCs in a rank ordering should De- 
fense elect to phase out or replace the FCRCs. 

3. We feel that the FCRCs situated in Universities are reasonably 
self-regulating and that their quality and size are a continuing 
concern of the University management.  We think the involve- 
ment of Defense with the University community is important and 
should be nurtured.   A management philosophy which continues 
to apply Defense focus to their work and which satisfies account- 
ability standards for contract administration is about right.  Over- 
management in detail is wrong. 

4. The Study and Analysis FCRCs are most in need of a line item 
support concept of management which is permissive to a high 
degree as far as initiative is concerned.  Placement of management 
control at too low an organizational level can defeat the purpose 
of the critical perspective needed to generate alternative command, 
and, in some cases, alternative service, policy advice. 

5. MITRE and Aerospace, the two large, nonuniversity, systems engin- 
eering contractors should continue to be managed in their present 
single-contract mode at the level of the Commanders of ESD and 
SAMSO, so that setting of priorities is under the control of the 
agent responsible for the mission. 
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6. The current system of FCRC control by Congressional ceiling 
on internal operating costs appears to us to be outdated and 
inefficient, requiring far too much effort for the results obtained. 
While that control mechanism may have been necessary in the 
past, we believe a more useful concept would be an annual re- 
port of stewardship as recommended by the last DSB task Force 
studying this subject.   No further controls appear necessary. 

7. Some margin for technical renewal and initiative must be provided 
in any management concept for these organizations.  While the fee 
route, we agree, satisfies cash flow needs and plant and equipment 
renewal, at its current level as provided by the modified ASPR 
guidelines, it does not provide the government with an adequate 
independent planning and technological initiative. We believe some 
negotiated percentage of total volume should be devoted to FCRC- 
initiated research and planning tasks supporting the mission of the 
sponsoring agency. Costs for such relevant tasks should be considered 
as allowable and reimbursable costs in every contract arrangement. 

8. All of the FCRCs exhibit some trends toward technical stagnation. 
We feel these trends, although not serious, should be ameliorated by 
planned technological renewal. 

9. Diversification practice should be a subject of individual annual re- 
view by the sponsoring activity.  Our judgment is that, on balance, 
Defense today has more to gain tnan it loses through diversifica- 
tion.  The individual sponsor should satisfy himself that he is getting 
what he needs in undiluted management attention. 

10. Staff salaries should continue to be allowed to move with the market 
for technical professionals as they do now.   Average cost per mem- 
ber of technical staff and average salary per member of technical staff 
are not excessive by the standards we have been able to apply. 

11. Our judgment is that the total current size of the FCRC family is 
reasonable and appropriate. 

12. FCRCs are competitive, but in our judgment, rightly so.  On the other 
hand, we believe that to avoid built-in conflicts of interest, no FCRC 
should be permitted to competitively respond to Requests for 
Proposal circulated to industrial sources. 
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We have made an oral report to your staff and we leave with the staff a comprehensive 
discussion-oriented paper with a more detailed treatment of the subject. 

h 

/$W ̂ HS^ Robert A. Duffy 
Chairman 
Defense Science Board Task Force 
on FCRC Utilization 

___ 
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III.   INTRODUCTION 

The Director of Defense Research and Engineering has asked that a review be made, under 
the auspices of the Defense Science Board, of the relationship between the Department of 
Defense and the Federal Contract Research Centers.  The review group is to assess the current 
status of this relationship, and as a result of this assessment, to make both short- and long- 
term recommendations on the utilization of the FCRCs by DoD. 

Current DoD policy is to use the FCRCs to augment, or in lieu of, in-house Research and 
Development agencies in those areas where the special characteristics of the FCRCs best fit 
Defense needs; this is under close management control in the form of Congressionally imposed 
ceilings on internal operating costs centrally administered as a bloc by the ODDR&E.  A 
military service or a Defense Agency is specifically responsible for each FCRC.  Congress regu- 
lates this control by an annual budget action specifying the amount of appropriated funds 
which may be expended for FCRC support. 

The FCRCs are a special grouping of the National Science Foundation's classification of 
Federally Funded Research and Development Centers (FFRDC) which are devoted to Defense 
Department needs. The Report of the Commission on Government Procurement (COGP) 
dated in FY 1973 describes these organizations as operating under long-term commitments to 
Federal agencies to perform or administer R&D, systems management, or study and analysis. 
COGP states, "the sponsoring agency has the responsibility for continuity of the center through funding 

its efforts and provides some degree of supervision of its activities". These organizations are operated 

ty nonprofits such as universities and independent research institutes or by nonprofit corpora- 
tions. 

The oldest of the existing FCRCs is the Applied Physics Laboratory at Johns Hopkins Univer- 
sity, organized in 1942 at the request of the Office of Scientific Research and Development 
(OSRD).   It gave central direction and technological support to an association of universities 
and industrial contractors developing new concepts for weapons systems.  The variable time 
(VT) or proximity fuze for artillery and aircraft munitions was a prime output of this effort. 
Harvard University's Underwater Sound Laboratory, the MIT Radiation Laboratory, and the 
Jet Propulsion Laboratory at Cal Tech were similarly supported and administered during the 
war years. 

In the post-World War II years, comparatively low government pay scales for professionals, a 
conscious desire to prevent a large permanent technical staff from growing in the new Air Force, 
recognition of a need for independent technical judgments, increasing complexity of new 
weapons systems, and high degree of specialization required in their development, led govern- 
ment agencies to seek support from outside groups of recognized experts.   FCRCs grew out 
of this need in the three areas now recognized as broadly characterizing them - study and 
analysis, systems engineering and technical direction, and specialized laboratory organizations. 



At least in some cases, these special organizations were formed to circumvent the bureau- 
cratic delay inherent in government where critical-time weapons developments were the con- 
cern of the nation.  At least in the case of the Intercontinental Ballistic Missile (ICBM) and 
the SAGE (Semi-Automatic Ground Environment) Programs, there did not exist in govern- 
ment, at that time, a broadly based systems engineering capability adequate to the task of 
organizing and directing those two very comprehensive efforts.  Space Technology Labora- 
tories (STL), the predecessor to Aerospace Corporation, and for SAGE, the MITRE Corpora- 
tion were created to satisfy this need. 

The COGP states "these private institutions continue to be in a position to provide unique and valuable 
services to their sponsoring agencies. Because they have been successful in attracting many talented profes- 
sionals, possessing special skills and expertise in a diversity of fields, they can offer the services of multh 
disciplinary.. .teams. Although largely dependent on the government agencies for their existence, they 
operate outside the government.. jand have an independent perspective... In principle, they are not tied 
to the particular sets of objectives and commitments that characterize the agencies, and their objectivity is 
not constrained by any profit or product bias that might arise in the profit motivated sector." 

The Congress has acted, in specific legislation, to curtail DoD's use of the FCRCs and to im- 
prove the conditions for government's acquisition of the professional skills and talents neces- 
sary to reduce the need for "outside" assistance in the work areas the FCRCs have covered. 
The Professional Services industry, a growing technical skill pool operating in the for-profit 
sector, has challenged the "special status" of the FCRCs, contending that government has an 
obligation to place ". . maximum reliance upon the qualified for-profit performer".  The National 
Council of Professional Service Firms, purporting to represent an industry of a $16.1 billion 
annual volume, in the same statement from which the above is extracted, states further 
".. .the fundamental policy which should guide support of captive organizations such as FCRCs is to limit 
their activities to those for which the private sector has no competence or no existing capability.   Where 
there exists no capability in the private sector and the government needs a service performed, this service 
may be performed in-house or through an FCRC initially, but at the same time, steps should be taken to 
encourage the private sector to develop such capability and to commence providing the required services 
at the earliest possible time". 

With this background, we address what we consider to be the key issues.  Our findings and 
recommendations are formulated in that context. 
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IV.  METHODOLOGY EMPLOYED IN THE STUDY 

The Task Force made no effort to define an FCRC but accepted as the scope of the review 
those organizations considered by the Congress and DoD to make up the present family of 
DoD FCRCs.  This included the following institutions: 

Aerospace Corporation, Los Angeles, California 

Analytical Services, Inc., (ANSER), Falls Church, Virginia 

The MITR€ Corporation, Bedford, Massachusetts 

MIT Lincoln Laboratory, Lexington, Massachusetts 

RAND Corporation, Santa Monica, California 

Center for Naval Analyses (CNA/University of Rochester), Arlington, Virginia 

Applied Physics Laboratory/Johns Hopkins University, APL(JHU), 
Silver Spring, Maryland 

Applied Research Laboratory, Pennsylvania State University, 
ARL(PSU), State College, Pennsylvania 

Institute for Defense Analyses (IDA), Arlington, Virginia. 

In undertaking this review, the Task Force believed that it was important that both the 
FCRCs and the principal sponsors had an opportunity to express their views concerning the 
current DoD FCRC policy end to make recommendations to the Task Force concerning 
actions that should, or could, be taken to improve the efficiency and effectiveness of this 
approach to military R&D.   In addition, public sessions were convened so that other than DoD 
personnel and/or organizations would have an opportunity to eithei advocate or oppose FCRCs 
as a means to meeting these objectives: 

Air Force, Pentagon, Washington, D.C. - 2 June 1975 
Navy, Pentagon, Washington, D.C. - 2 June 1975 
WSEG, Pentagon. Washington, D.C. - 2 June 1975 
IDA, Arlington, Virginia - 3 June 1975 
CNA, Arlington, Virginia - 3 June 1975 

APL(JHU), Howard County, Maryland - 4 June 1975 
ANSER, Falls Church, Virginia - 4 June 1975 
MITRE, Bedford. Massachusetts - 5 June 1975 
Lincoln Laboratory, Lexington, Mass. - 6 June 1975 
RAND, Santa Monica, California - 21 July 1975 
Aerospace, Los Angeles, California - 22 July 1975 
ARL(PSU), State College, Pennsylvania - 24 July 1975 
Open Session, Pentagon, Washington, D.C. - 25 July 1975. 

(open session) 
(open session) 
(open session) 

The sessions with these organizations were structured to respond to a set of prepared ques- 
tions (Appendix I) provided by the Task Force. This, however, was net a limiting factor 
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and all parties were encouraged to depart from the format if they so desired.   In addition, at 
laboratory installations where "hands on" R&D is under way, the Task Force visited labora- 
tory facilities and were briefed on work under way to understand the nature and scope of 
R&D at the various institutions. 

In seeking the views of the parties involved in the DoD FCRC interface, responsible officials of 
the visited organizations and/or institutions were contacted.  Briefings and discussions were 
undertaken with Assistant Secretaries (Research and Development) of the Services, Presidents of 
the Corporations, and Directors of tha Laboratories acting as principals for their organizations 
and supported by top management assistants and advisors.  The interes* of high management per- 
sonnel facilitated the acquisition of information by the Task Force and ensured responsible re- 
sponses to specific questions. 

Of concern to the Task Force was the need to determine specific changes taking place, inten- 
tionally or unintentionally, in the use of the FCRCs with respect to the functions they perform. 
As a convenience, the breakout used by previous studies was employed:   (1) Studies and 
Analyses FCRCs; (2) System Engineering/Technical Direction FCRCs; and (3) Laboratory 
FCRCs. 

The Task Force found that the Studies and Analyses FCRCs (RAND, IDA, ANSER and CNA) 
perform essentially the same type of work for the DoD (logistics, resource analysis and alloca- 
tions, force structure, requirement, evaluation, etc.) as they have provided to DoD over the 
past decade.   However, there is a significant reduction in the number of professional staff mem- 
bers used by the DoD for this activity. The  total decreased from approximately 975 profes- 
sionals in 1967 to abojt 660 in 1975.  The preponderance of the reduction was at RAND, 
but reductions also vere significant at IDA and CNA.  The Services and other sponsors con- 
tinue to consider the ctudies and Analyses FCRCs to be their best source of high-quality, 
independent professional judgments available for use in the decision process. 

The System Engineering/Technical Direction FCRCs, Aerospace and MITRE, are continuing 
to provide the major portion of system engineering support to the Air Force Space and Missile 
Systems organization and the Air Force Electronic Systems Division, in lieu of in-house sup- 
port.   MITRE's effort, in terms of professional staff, to DoD has remained essentially con 
stant over a number of years.   However, Aerospace has declined about 28 percent since 1967. 
The loss has resulted in Aerospace Corporation becoming essentially a space system engineering 
support organization to the Air Force.  The missile engineering function has been assumed by 
other, nongovernment organizations.   A second transition, not precisely definable, is the trans- 
ition from System Engineering and Technical Direction organisations to,primarily Systems 
Engineering organizations.  The Technical Direction function has declined substantially at both 
MITRE and Aerospace.   A third change has been the decrease to a near zero level of the plan- 
ning function provided by Aerospace and MITRE to their primary sponsors.  The Air Force 
strongly endorses these FCRCs and the flexible manner in which they respond to Air Force 
needs.   In addition, the lesser sponsors have high regard for the quaüty of these organizations. 
This creates a "demand" for additional use of Aerospace and MITRE that cannot be provided 
at this time because of overall ceiling limitations on FCRCs. 

11 
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The Laboratory FCRCs [Lincoln, API.(JHU) and ARL(PSU)] have remained basically un- 
changed in size, with a collective professional staff that has neither grown nor dwindled 
significantly since 1967.  All of the University laboratories have extremely close ties with 
their parent school and, although responsive to DoD needs, accomplish this goal within tie 
broad policy guidance of their respective ' n'/ersities.  They continue to provide highly 
productive and innovative work for the DoD ind have been most flexible in meeting chang- 
ing operational and/or technological challenge .  The facilities and equipment of these 
institutions have kept up with the times ana ^ovida excellent background for the acquisi- 
tion of highly qualified professionals.  The Services ana other sponsors depend heavily on 
the Laboratory FCRCs for a relatively small but important portion of their laboratory R&D. 

The Task Force had the opportunity to review and use previous studies conducted by various 
groups during the past 10 years.  Principal references used by the Task Force were: 

DSB Task Force on Federal Contract Research Centers, 24 October 
1966 (Alpert Report) 

An Assessment, The Need for, the Roles of, and the Alternatives to 
the Use of MITRE and Aerospace, 3 October 1968 (Terhune Report) 

Report of the Special Study Group on Federal Contract Research Cen- 
ters, 30 August 1971 (Harwood Report) 

Statement by the Director, Defense Research and Engineering before 
the ad hoc Subcommittee on R&D of the Senate Armed Services Com- 
mittee, 5 April 1972 

Final Report on Air Force Federal Contract Research Center Sponsor- 
ship, October 1974 (Smail Review Group). 

These reports, plus other material developed for the evaluation of FCRCs, provided the 
Task Force a baseline upon which to make considerations without the necessity of redoing 
much of the effort undertaken by the previous study groups. The Task Force acknowledges 
the values of this past work in arriving at its recommendations and conclusions. 

12 
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V.   DISCUSSION OF ISSUES 



A. NEED FOR FEDERAL CONTRACT RESEARCH CENTERS 

At the risk of some repetition of remarks made in the introduction to this study, some his- 
torical context is necessary to an understanding of the need issue with respect to the FCRCs. 
During World War II, desire for the involvement and active participation of the scientific 
community in decision making and in solution to real problems experienced by the govern- 
ment in the conduct of the war led to formation of FCRCs.  The Radiation Laboratory at 
MIT, the Underwater Sound Laboratory at Harvard, and the Applied Physics Laboratory of 
Johns Hopkins were the progenitors.  The need for the "honest technical broker" attitude 
continued after the war as a full realization of the complexity of the new technology and its 
impact on the military, and the civilian management of the military, became evident to the 
decision makers in government.  They sought out, or created, the study and analysis talents 
of the not-for-profits such as RAND and IDA to satisfy this need.   Finally, although profes- 
sional engineering services and scientific assets were present in the government civil service 
and military ranks at the time, the Ballistic Missile programs and the Air Defense Electronics 
programs were too large and too complex tasks for the Air Force to accommodate within its 
internal resource structure at that time.  TRW/Space Technology Laboratory, with hardware 
manufacturing exclusion, and MITRE Corporation, a not-for-profit, we.e created to systems 
engineer these two program families.  Aerospace Corporation replaced STL under Congres- 
sional pressures questioning the propriety of a profit-seeking corporation in this role.   Parallel- 
ing the DoD pattern, the AEC managed its weapon development activity through the auspices 
of the University of California by the establishment of the Los Alamos and Livermore Labora- 
tories. 

The characteristics of the FCRCs noted above were judged at the time to be vital to the roles 
played.   In general, detachment from day-to-day operations, the absence of proprietary manu- 
facturing prejudices and concomitant financial considerations, the technical excellence and 
dedication of the people in research at university centers, and the absence- of military service 
biases, tended to influence the decisions in what were judged to be purely technically dictated 
terms.   It was also felt that renewal of vitality and quality could better be assured in the 
management environment of the not-for-profit corporations.   Finally, and very importantly, a 
priceless memory could be, and was, stored in these organizations' cataloging of lesson' learned 
over a very broad and deep spectrum of events and circumstances. 

Changes have occurred since the inception of the FCRCs.   Federal salary structures have changed 
upward, military and civil service personnel have been schooled in the new technologies and 
in modern analytic methods, and a total industry in technical services has been born and is 
growing in the private sector. These factors and others have led to an average of one study per 
year on the subject of either the need for, or the management and control of, the   FCRCs. 

Perhaps the most telling criterion for judging need is the expression of demand.  All FCRCs 
involved in this survey were, in effect, oversubscribed.   In every case, we found positive state- 
ments of need and expression of intent for continuing sponsorship and support on the part of 
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DoD agencies concerned.   Not all specific statements of need were free of criticism of the 
FCRCs emphasis on sponsor priority of effort nor in every case did we find precise agree- 
ment on detailed roles.   In no case did we find any suggestion that, in the short term, the 
mission of the sponsor could be performed without the service the FCRCs are now provid- 
ing.   On the other hand, almost universally, statements were made to the effect that the 
mission could, in time, be performed by alternative methods.  Since we have ample evidence 
that this latter case is, in fact, true, one then must make value judgments as to relative merits 
for the longer term solution in various forms.   In the case of RAND and to some extent 
ANSER, CNA, and IDA, thejssue becomes one of perspective.  Can one describe a problem 
to another agent in a sufficiently detached manner so as to provide objective analysis free 
from the influence of sponsor viewpoint and prejudice?  At what level organizationally would 
one introduce the product of this analysis?  Does the need in itself create characteristics of 

the performer?  Could one expect detached treatment from a performer with organizational 
loyalties, memory and aspiration related to his product?   In the case of the product-related 
FCRCs - APL(JHU), ARL(PSU) and Lincoln Laboratory/MIT, the need issue is more broad'y 
related to their total environment.  The academic and research orientation of these institutions, 
their special facilities and people, and their divorce from proprietary-product interest in manu- 
facturing is attractive to their Service sponsorship because of the creative totality the institu- 
tion itself represents.  The large Systems Engineering agencies, MITRE and Aerospace, are 
a more difficult case to substantiate in a need sense over the long term.   No question is raised 
as to the basic need for the function both perform.   Both were created at a time of acutely 
perceived need when industry was judged either to be incapable or politically unacceptable 
as satisfiers of a real need.  The case for these two agents needs to be considered at least in 
terms of start-up costs.   They exist, their function must be performed, and a cost is entailed 
in converting to any other form for satisfaction of the need.  Civil service organizations do per- 
form similar functions elsewhere and one answer in the long term would clearly be the 
establishment of si'.h an agency.   Military organizations, on a lesser scale, have cccomplished 
complex tasks with acme similarity to those performed by the FCRCs and that solution is an 
option.  The establishment of suitable billets and the recruitment in depth of qualified per- 
sonnel to fill the billets could prove troublesome in these two latter cases.  Private industry , 
with suitable restrictions, can and does perform similar roles.  On the other hand, no clamor 
has been noted for new additions to the FCRC list and these restrictions on management free- 
dom have had, at least, that effect.  Some transient effect will, in every case, be encountered 
in any conversion.   A new "special relationship" will have to be established.   A time of over- 
lap and a proper, careful, transitional phasing will need to be arranged    Finally, some arrange- 
ment for the establishment of a new corporate memory and the transfer of the old memory 
will be essential if minimum impact on mission is to be expected,   it is doubtful that this 
corporate memory can be provided on an across-the-board basis in a major field of endeavor 
by competitive industry - without having the Defense Department provide an unfair advan- 
tage to the company that would have access to all of the information required to perform 
this function effectively. 
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B.    APPROPRIATENESS OF FCRC WORK ASSIGNMENTS 

A continuing, frank, intimate, and privileged   working relationship between sponsor and per- 
former is probably the single common attribute one can make for the FCRC.  The special 
relationship so created is not a unique FCRC/Sponsor characteristic; government agency/ 
industrial contractor intimate relationships do exist on some critical programs.  This intimacy 
may also be the occasion for the largest body of criticism about the FCRCs.   It gives the 
appearance of favoritism to the critic who feels outside the family when government procure- 
ment actions have eliminated him from an award.  The critic construes the action as having 
been influenced by advice received by the procuring agent from an FCRC; perhaps, too, he sees 
work being performed by the FCRC for which he feels qualified. In both cases, he is frustrated 
and the FCRC is the common element.  Since taxpayer resources are involved, his recourse 
is to the executive department appointed official or to the Congressional element responsible 
for oversight and appropriation.   Is t!ie government interest best served, then, when this 
challenge to its conduct of affairs in the public interest is constantly brought to its attention? 

The consensus of prior studies to which we have had access was: 

(a) It is in the DoD's interest for each major DoD component to do its 
own decision making, but to have at least one intimately related study 
and analysis capability outside its command structure.  This allows 
objective challenge to be offered the decision maker to sharpen his 
views of the advocacy po»;*>on taken by his in-house agents. 

(b) A combination of in-house R&D activities, industrial muscle and tech- 
nical capabilities, and the unversity-related laboratories, provides both 
a mix and a control, which strengthens the overall defense R&D com- 
munity and provides the comparative performance necessary to give 
options for choice to the Government on how best to perform a given 
task. 

(c) Some jobs at some times are too complex for government to handle 
in-house and, at least in their early stages, are not appropriate to 
assign to industry unless suitable safeguards are applied to protect the 
competitive process, especially when very large procurements are in- 
volved.  On the other hand, when government feels it must act, no 
job is too big.  Apollo is an obvious example. 

We believe the privileged status of the FCRCs is in fact privileged - both with respect to 
government and with respect to the industrial performers who must provide the final products, 
the systems to perform military missions.  Some performers must be so privileged or the 
work done will repeat steps long resolved and unnecessary and wasteful expenditures will be 
made, perhaps even on an ultimately faulty premise. 
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Why can't this privileged access work be accomplished within the permanent resources of the 
Defense Department?   In most cases, where resources exist, it is.   The report of the Commis- 
sion on Government Procurement (COGP) covering all aspects of government's "Acquisition 
of Research and Development" makes comparisons showing that of the $15.5 billion of the 
analyzed year's Federal R&D budget, over 25 percent was expended at in-house facilities.   In 
the case of Defense expenditures during that year, 25 percent was expended at in-house labo- 
ratories. The share of the same budget expended at FCRCs was about 3 percent, leaving the 
bulk of the remaining R&D expenditures, most of which were not in the privileged class, for 
all other performers. Industry was by far the largest recipient of all Defense R&D funding in 
that typical year. 

If the difficulty of providing in-house resources in adequate depth and span of talents and qual- 
ity is as typically reported in the AFSC Terhune report of 1968, the report of the Air Force 
Small Review Group of 1974 and the Congressional testimony of the Director, Defense Re- 
search and Engineering, then the possibilities of privileged source on a continuing basis narrows 
down to two reasonable choices, both select groups:  a safeguarded segment of industry or 
the FCRCs.  Select industrial activities have performed in this role before, where systems 
engineering is the primary product and safeguards satisfactory to the Congress have, in general, 
been negotiated.  It is likely that with mature development, this practice can (and should) 
continue. 

On the other hand, for policy guidance, and as a check on and critique of advocacy positions, 
the case for the industrial agent becomes less clearly desirable.  Since memory in the system 
is an important quality and cost factor in continuing analysis and study activity, the tendency 
is strong that single preferred performers would emerge as captors of a given procurement 
agency's awards for a given area.   In this way, a new "corporate memory" in a mission area 
would grow, and cn<j tendency, for sound economic reasons, would be to reprocure from the 
same performer/supplier.   Either the profit-seeking industry, not so privileged, or the Congress 
would surely react to this "favoritism" if past experience is a guide. 

A different consideration with respect to the appropriateness of awards to certain of the FCRC 
performers is the nature of the interrelationship which grows between performer and sponsor 
with respect to policy advice.  Can a contracting agent at a level deep in a command influence 
the product of a performer whose advice is targetted at the top of an organization?  How do 
cross-commana problems get resolved objectively if one command controls the purse strings 
with respect to the generation of policy advice?  An advertised procurement with open bidding 
for study activity of this nature might be extremely unwieldy to handle also. Therefore, the 
total relationship between the performing member, his total working environment, and the nature 
of ttit. *a«k to be performed are factors to be ace   tnted for in the appropriateness judgment. 
Any given task taken as a singularity could well givt the appearance of an inappropriate award; 
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yet when judged in total, with the factors noted, th:s may not only be appropriate out 
singularly so.   It is not clear to the review group how one can make this point in a con- 
vincing manner to the critics of the FCRCs. 

There are obvious cases where effort in R&D outside the privileged field or within the re- 
nurce capacity of the government itself should not be awarded the FCRCs.  Since the amount 
of such activity appears to be approximately 97 percent of the R&D budget (as reported by 
the Commission on Government Procurement) — and all of tne non-R&D budget — it would 
appear that the government procuring activities are able to make this distinction.   It would 
be important to make a further investigation to determine whether work that would most 
appropriately be assigned a privileged performer were - in fact — because of controls applied 
by the government through FCRC ceilings or Civil Service limitations — assigned to a performer 
who was not best suited for the task because of inherent conflict of interest.  Are we, in fact, 
penalizing ourselves with unrealistic gates through which a procuring agent must pass?   It is 
as true today as it was when the FCRCs were first established that government, Defense cer- 
tainly, is faced with many complex issues needing objective ana qualified analysis, and tech- 
nical supervision.  The perspective from which an issue is addressed can have an important ef- 
fect on the insight provided by analysis.   Finally, the conflicts of interest created by perform- 
ers having a stake in the outcome, even if not real, but only apparent, would encourage the 
involvement of disinterested, qualified and properly motivated performers in some aspects of 
government activities.  We wonder, in fact, whether the current 2.5 percent budget commit- 
ment for the FCRCs is adequate? 
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C.    CONTROLS 

The Congress of the United States, the Department of Defense, the individual Services, 
Corporate Boards of Trustees, and in some cases (usually university parents), government 
bodies above the individual Federal Contract Research Center (FCRC) all exercise some 
form of control over the special form of nonprofit organization termed FCRC.  Ten years 
ago these institutions numbered 18; at the time of Dr. Foster's report to the Congress in 
1972, the number was 12; and at the time of study by the currently constituted review 
group, 9 institutions made up the list.  The total professional manpower devoted to Defense 
issues by these performers has been reduced.  The salaries of executive managers and key 
technical leaders have been legislatively limited.   Personnel paid above a given salary level 
are reviewed and approved at a central government level above the contracting agency. 
Individual tasks are negotiated to the level of the nearest tenth of a man-year and government 
audit agencies have resident government personnel in contractor activities. 

Particularly in the case of the SE/TD performers, what have not been matched in a control 
sense appear , ) be requirements and resources.   From all sources — military, civil service, 
industry and the not-for-profits - a best fit between fluctuating work demand and resources 
available and directed on prioritized tasks has not occurred.  The major fields we examined 
were in military space and command, control and communication.  We saw clear evidence 
of Air Force switching resources within Aerospace Corporation from ballistic missile to space 
activities to accommodate to new requirement priorities in Navy and Air Force interest.   On 
the other hand, we also noted that, notwithstanding these changes, the application of the 
FCRC resources was inadequate to meet demand.   No additional civil service or military tech- 
nical resources were available to fill the gap.   While industrial resources have been used in 
selected procurements, the controls applied to the overall FCRCs resource are such that very 
large commitments of funding are being made with what might be shallow engineering over- 
sight.   The situation at MITRE appeared to be similar, except that the Air Force does have 
resources, and is, recently, augmenting the military and perhaps the Civil Service technical 
staffs at the companion Electronic Systems Division of the Air Force Systems Command. 

A possible control scheme, which might be useful in such a set of circumstance, might be 
one keyed to the systems program resources.   As new major systems acquisitions are initiated, 
one could provide a given percentage of the systems program budget to the systems engin- 
eering function, dependent on program complexity, and permit the associated FCRC level 
to fluctuate with program progress.   Further modification of the FCRC level, where military 
or civil service support is available, could be (and has been) effected through the Defense 
Department management resources as delegated.   In all cases the control for this negotiated 
ievel of support should rest with the mission-responsible   agent in government. 

On a reduced scale we saw evidence of similar constraints at Pennsylvania State University 
with respect to the Navy lightweight torpedo program, and at Lincoln Laboratory with 
respect to Navy laser and other activities.   In both cases a further restraint not tested on 
these specifics is the stated policy of the parent against expansion. 
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The current control scheme by ceiling appears too rigid to accommodate to the exigencies 
of the situation.  Placing the authority to exercise these controls at the level where the 
mission is to be performed appears to be appropriate.   A report of stewardship on a regular 
basis would provide overview management an opportunity to test the adequacy of the 
control at the responsible level. 
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D.    SIZE & GROWTH 

What is an optimum size for a FCRC or what growth rate should be permitted to maintain 
momentum within the organization so classified?   Is the characteristic of growth a proper 
criterion of goodness and success for all organizations?  One view holds that stably managed 
entities will never exhibit the verve, elan, and enthusiasm of the growing, changing unit. 
Creative, original, innovative people thrive on change.   Is there some characteristic of the 
FCRCs work area that would permit attracting these people in a nongrowth environment? 
The current control concept does dictate level 01. in most casei, declining resource manage- 
ment in behalf of the Defense Department mission. 

The congressionally established ceilings for the Department of Defense for the FCRCs has not 
inhibited total growth.  Some of the FCRCs have grown since the constraints have been applied. 
Others have chosen to diversify to stabilize overall size rather than to shrink.   Some have done 
neither.  What other constraints are there on size and growth? 

First of all, there is a minimum size for any mission.   Each   kill area must have adequate rep- 
resentation.  The depth to which program areas can be worked will depend on manning.  The 
impression one has is that the increased and forecast increasing utilization of the space medium 
to extend capabilities in the tactical field of operations will tax the current resources of De- 
fense to accomplish its missions.   Similarly, not enough capability exists to perform the archi- 
tectural tasks and the scoping and unification tasks needed in systems engineering command, 
control, and communications systems currently planned for acquisition if the 5-year forecast 
on funding to be applied to this mission area is a true reflection of the activity expected. 
Either an in-house systems engineering capability will have to be grown, the Lincoln Labora- 
tory, and MITRE and Aerospace Corporations will have to expand, or some methodology for 
placing that function in the hands of industry will have to be devised in the face of the 
Congressionally imposed restrictions on hardware-supplying agencies regarding their SE/TD 
activities. 

In the case of the university-controlled FCRCs, our observation is that the stability evidenced 
over the past 5, or 10 years in these organizations indicates that the trusteeship and the operat- 
ing management of the universities involved feit that those activities - Lincoln Laboratory, 
Pennsylvania State University Applied Research Laboratory, Johns Hopkins Applied Physics 
Laboratory — were about the right size in the university community.  These laboratories have 
been reasonably self-regulated. 

The study and analysis FCRCs have followed a pattern more closely akin to the university 
laboratories than to the systems engineering organizations.  We believe this to be a manifesta- 
tion of government controls, except for the RAND Corporation which had begun a trend 
towards some growth through diversification long ago. Again, however, in RAND's case, there 
is clear evidence of manpower-level modulation downward with respect to Air Force activities 
as a consequence of the Government's active control.  The modulation in growth applied by 
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the Service agencies, for whatever reason, is clearly evident and all FCRCs show some effect 
of this. 

A concluding observation might be that growth appears to us to be a noncritical element in 
the equation of utility as far as Defense is, or should be, concerned.  The university laboratories 
are self-regulated to a very large degree and only minor control attention appears to be needed 
from outside forces.  The study and analysis FCRCs are growth controlled adequately by their 
Service sponsorship now, and their avowed independence will tend to restrict growth in their 
traditional roles.  Who needs too much criticism from paid critics?  On the other hand, where 
advocacy of a sponsor's course of action is the product, as in the case of the SE/TD contract- 
ors, the planning and study activity should probably be regulated as a percentage of total ef- 
fort.  One growth-modulating scheme could be a phased elimination of FCRC support on 
mature systems by prearrangement so that Industry performers move into activities behind the 
FCRC and the scarce resources in intimate contact with the Service sponsor move on to new 
systems activities.   Major fluctuations in size of these SE/TD FCRCs could be one consequence 
of this scheme.  The turnover in personnel, in depth, would be beneficial in a renewal sense. 
The "corporate memory" would have to be guarded by some combination of some line item 
like support covering laboratory-like and planning activities. 
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E.    QUALITY 

A characterization of the FCRCs fluently quoted is that they bring to the Government's 
service a quality impossible to attain within government.  Since all FCRCs have differences 
in mission, we find differences in personnel characteristics and professional qualification. 
This same statement is true with respect to industrial and government research and develop- 
ment activities.   The generalization can be supported to a degree by comparing academic 
qualification of professional personnel.  The FCRCs as a whole tend to have a significantly 
higher prpportion of their professionals holding advanced academic qualification, and of those 
holding advanced degrees, roughly twice as many doctorates appear on the FCRC roles as 
appear on the roles of the Defense Department in-house laboratories.  Another generalization 
which probably has truth in oniy some cases concerns "hands on" experience.   Lincoln 
Laboratory, Johns Hopkins Applied Physics Laboratory and Pennsylvania State's Applied 
Research Laboratory clearly can make this distinction.  Aerospace and, to much lesser extent, 
MITRE have resaarch operating activities, but to a very much lesser degree than the univer 
sity laboratories — certainly some government laboratories have comparable levels of "doing" 
activity.  The study and analysis FCRCs have essentially no such distinction. 

A method for acquiring familiarity with developing technology could be a turnover which 
brought into the system new faces from an active industry or from the university research 
activities.   All performers exhibit some of this mobility; it is higher for the FCRCs than 
what we would expect the government organizations could experience.   As one might expect, 
the rate varies dependent on the characteristics of the organizations.  On the average, the 
annual turnover at the FCRCs has been about 10 percent over the past 5 years.    For some 
activities, the "hands on" laboratories, this rate appears reasonable.   It may not be so for 
the system engineering FCRCs.   '.r\ the same vein, it is important to note that in-service 
laboratories are experiencing an increasing change rate, largely occasioned by the rate at 
which civil servants are retiring.   An encouraging trend in qualification for the in-house activ- 
ities is also to be expected as a consequence of the much more favorable pay rates profes- 
sional civil servants can expect now over those of former years.  This turnover is occurring 
more frequently now at all levels in government laboratories. 

Finally, the tone, forcefulness and competence of the leadership may be a vital factor in 
establishing the quality of product in any organization.  The total environment of the FCRCs 
comes through in general as a net plus for Defense on this score.  On tne other hand, where this 

element is weak, the impact is immediately evident.  Should a continuing involvement with 
FCRCs be desirable to Defense management, it may be important to consider some method 
for rotation at the top levels of management.   Since the very independence of these corpora- 
tions is a sought-for attribute, it is not clear how this might be accomplished.   It is worth 
a study. 
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F.    COSTS 

In examining the costs of the functions performed by the FCRCs, three fundamental 
cost items were examined.  These cost elements were the salaries of the members of the 
technical staff, the largest single element of the costs involved; the overhead or support 
costs to enable the members of the technical staff to function properly; and facility and 
associated costs.  There are also a large number of myths, some differences in standards 
of accounting, and a number of hard-to-quantify costs which complicate any cost com- 
parison in depth.   Finally, there is a judgmental factor which may be even more significant 
in costs judgments than all of these mentioned above.   How much technical direction and 
systems engineering is necessary to adequately perform with proper assurances the complex 
task of producing new, better and more efficient national security systems? 

On the subject of salaries for technical staff members, we noted that in general the costs 
associated with salary for staff members were normally those necessary to meet the 
market for the talents represented by the various technical staffs within any given market 
area.   Staff (MTS) salaries, in general, were in line with industrial salaries in associated 
industries, but were equal to or lower than comparable government salaries paid for the 
same functions.   In examining support costs, salary level and overhead percentage on the 
basis of direct salaries and wages we found roughly comparable in all elements of the 
industry.   It was not possible for us to make similar comparisons with government agen- 
cies.  On the question of facilities costs, we note that there are some investments in unique 
and highly specialized facilities at a number of the FCRCs we visited.  Two examples are 
cited:   the 48-inch water tunnel at Pennsylvania State University used in torpedo research 
is a "one of a kind" facility that would either have to be moved or manned by a contingent 
of personnel from another performer, such as the government itself or a for-profit agent, 
on the current site if the same functions are to be performed for the sponsors.  The circum- 
stances of an interested and competent faculty and an involved university administration 
might be difficult to duplicate.   Similarly, the Lincoln Laboratory has built and operates 
unusual facilities associated with radar and laser propagation properties.   Again, the proxim- 
ity of the facilities to MIT and its involvement with faculty and research staff would be 
a difficult circumstance to duplicate.   Both examples imply added costs with any changes. 

Some of the myths that have grown up about the FCRCs center on these cost factors.   As 
an example, critics in citing the cost of an MTS frequently quote the salary of an MTS, 
forgetting that a task has been negotiated in a contract which may have very large support 
requirements.   The critic does not see the difference between contracting for a performed 
task in total and job-shopping a body.   All performers, including at times FCRCs, buy 
bodies to relieve program pressures on a short-term basis and they do, in fact, buy them at 
nearly the MTS salary cost.   On the other hand, in buying a task, the procurement agent 
has to describe the nature of the work required and he pays about what the market demands 
for that performance.   Only incidently is the number of technical people involved used as 
an accounting measure for sizing tasks.   Since FCRC overhead as a percentage of direct cost 
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was comparable to, or lower than, that we see in the for-profit industry for similar functions, 
we can see no appreciable or significant differential in cost related to this factor for any 
reasonably competent performer. 

Another myth is that associated with individual staff and executive salaries.  We found no 
evidence to indicate that the average salaries paid by the FCRCs were any different for compara- 
ble quality people from those paid by any other performer.   As a matter of fact, in some in- 
stances, we found government salaries for comparable levels slightly in excess of the salaries 
paid at the FCRCs.  There is.an obvious exception to this comparison where executive 'evels of 
compensation reach the Congressional limitations. 

We did examine fees paid FCRCs and find that the weighted guidelines employed in fee negotia- 
tions with not-for-profit organizations as modified from ASPR do result in fee structures which 
appear to us to be reasonable, and about half those traditionally paid th2 "for-profit" industry. 
Seme management freedom is essential to cover the acquisition of needed facility and equipment 
items to conduct contracted research and for attacks on future problems.  Transitions between 
major program onsets and demises require some management flexibility too.  There appears to 
be no practicable substitute for fee.   It should be noted that the ASPR-modified weighted guide 
lines do take into account the income tax factor in establishing fee for not-for-profits. 

A final point on costs has to do with cost competition on contracts that can be reasonably com- 
pleted.   The for-profit industry performer can exercise judgment as to quality of people and, 
in some special cases, overhead rates to be applied when he bids on well-understood procure- 
ments.   On the other hand, the memory in the government's procurement system must be well 
established and adequately manned or the savings on one task may well be lost many times 
over on subsequent tasks.  The final judgment on the suitability of competitive jobs probably 
can be made only on an individual task basis.  The complete environment of the FCRC per- 
former is a factor to be taken into account in this respect.   The availability of a seasoned and 
informed team with memory in the system should have a beneficial effect on cost to the 
Government. The presence of other forms for accomplishing the function provides a measure 
of relative efficacy. 
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G.    DIVERSIFICATION 

Diversification has occurred in a majority of the FCRCs in one form or another.  A few of 
the FCRCs have not altered their basic sponsorship since their inception.  The ranges can be 
represented by approximately a 50 percent diversification in the case of the MITRE Corpora- 
tion and RAND in other than traditional sponsorship, and the Pennsylvania State University 
Applied Science Laboratory and the other study and analysis FCRCs would be the other ex- 
treme where essentially no diversification has occurred. 

Like every other issue discussed, there are two sides to this argument.   On the one hand, con- 
straints applied as ceiling dollar volumes have not been maintained at an annual rate compara- 
ble with the rise in the cost of doing business.  The result has been an economic bind within 
the Federal Contract Research Centers to the degree that, after reasonable economy measures 
were applied, the only remaining freedom for management action has been the lay-off of 
members of the technical staff.   This is occurring in some FCRCs.   Others are converting their 
staff to new areas closely associated with the problem-solving capabilities the FCRCs have 
built.  Their argument is that, although they are special agents of the Defense Department, they 
are not completely captive by Defense.  A bright group of people encouraged earlier by Defense 
to seek support or apply talents, depending upon one's viewpoint, at agencies other than De- 
fense — where very complex problems are facing government outside the field of Defense — 
have found a market for their services.    The consequence of these forces has been a varying 
mix of sponsorship for the FCRCs. 

Two supporting arguments are offered as representing gains accruing to Defense resulting from 
diversified activity (other than the direct services of a competent team to solve problems for 
Dther government agencies).  These supporting arguments are:   (1) the spread of the overhead 
:osts over a base that includes a large number of sponsors reduces the expense to any given 
sponsor, and (2) although Defense has a limitation of funding available to be expended in the 
FCRCs, other agencies do not, and Defense is a net gainer by having their experienced team 
exercised to keep their skills sharp on problems requiring the skills assembled by Defense. 
Some mobility is provided management between Defense and non-Defense areas of support. 
There are obvious truths in these arguments. 

The counter arguments to the issue are:   (I) the divided attention of management degrades 
the effort applied to Defense, particularly since a growing activity will require more manage- 
ment attention than a stable activity, and (2) an unfair advantage accrues to the FCRCs 
over the competitive profit-seeking industry.   That argument is developed through statements 
that a floor or core of support is provided at known levels for predictable time periods by 
Defense, permitting management of the FCRCs to concentrate their efforts on the acquisition 
of new capabilities, and generally these new capabilities awards are made on a negotiated, non- 
competitive basis. 
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On balance and in the context of the overcontrol observations made under C above, we 
have no compelling argument to make against diversification, if the sponsor can satisfy him- 
self that diversification in the FCRC does not constrain him in the conduct of his mission. 
Further,   he should satisfy himself that diversification does not dilute the ability of the 
FCRC to support that mission in the future. We believe, therefore, that today diversifica- 
tion is not a critical issue, and if any effect is felt, it is more a gain than a loss.  Since 
these conditions can change with time, it would probably be best that the current Defense 
practice be reviewed annually to be assured that the balance does not tip unfavorably. 

'. I 
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H.    COMPETITION 

One issue specifically raised by critics of the Defense Department's relationship with the 
FCRCs is that termed "unfair" competition with private for-profit performers.  The point 
is made that FCRCs operate from a privileged "special" relationship, and that Defense 
procuring activities t:1^ advantage of this special relationship to circumvent the Armed 
Services Procurement Regulations for their convenience, thereby losing the advantages to 
be gained for the Government in cost competition. 

To put this issue into perspective, one must first note that approximately 2.5 percent of 
the Defense RDT&E budget is expended internal to the FCRC performers.  The largest 
fraction of the Defense R&D budget is expended through the private for-profit industry, 

and aJL of the larger procurement budget is so expended.  On the other hand, in detail, it 
would be difficult to conclude that at some time, under some circumstances, a government 
procuring activity would not take advantage of the possibility of short-cutting procedures 
to place perhaps a time-critical study at an FCRC activity for convenience.  Much more 
likely, however, is the fact that the total environment of the FCRC body of intimate know- 
ledge and its corporate memory of the Government's experience in a given field or area of 
activity make it the proper choice for some sensitive, time-urgent, or background-peculiar 
study before industrial or other performers can be included. 

FCRCs should, in our view, compete with all performers on new ideas which are self- 
generated.  We find clear evidence of such competition between FCRCs, for example, on 
communication satellite concepts and technology (MITRE/Aerospace/Lincoln).   Basic 
navigation-satellite-based systems concepts have benefitted in a marked way by competitive 
study, technology development, and concept formulation between the Aerospace Corporation/ 
Johns Hopkins Applied Physics Laboratory and the Naval Research Laboratory.   Lincoln 
Laboratory is conceptually and technologically in competition with Aerospace and other 
performers in reentry technology, particularly with respect to penetration aids.   Pennsylvania 
State University's Applied Research Laboratory competes on a healthy basis with Navy in- 
house activities on torpedo concepts and technology.  Many times a challenge to industrial 
sources can, and should, be made by both the FCRCs and in-house activities, where solid 
differences of technical judgment can be based on fact generated competitive to the in- 
dustrially posed solution to a given problem.  Without this challenge to the industry, the 
possibility of oversight in critical areas and consequent bad procurement, is, in our estimation, 
appreciably highe' than prudent regard for the taxpayer's interest and, more importantly, the 
nation's security should permit. 

There is a family of procurement activities where Defense should not permit the FCRCs to 
compete in our opinion.  These procurements are those resultant from circulated requests for 
proposal (RFP).   It seems to us that once Defense has decided that it can completely describe 
the intended procurement action and judges that all performers can be polled, the FCRCs 
should be excluded.  Obviously, any procurement with a repetitive or production motivation 
should, in like manner, exclude the FCRC performer as an inappropriate source. 
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VI.    OVERALL IMPRESSIONS 

As a consequence of the review group's activities at the request of the Director of Defense 
Research and Engineering, we have formed the following major impressions about the issues 
we have perceived in our own deliberations or have been directed to address in the charge to 
the committee: 

1. FCRCs currently provide a valuable and different perspective to 
the solution of complex problems, from the study through the 
systems application level, in the conduct of Defense R&D. The 
present need for their services is clearly stated and, in the short 
term, we see no alternative. 

2. The quality of the FCRC staff has remained high, and perhaps 
improved, with respect to time and in comparison with the in- 
dustrial and in-house performer in like roles. The total environ- 
ment of the FCRC/sponsor relationship enhances quality. 

3. The costs of the services rendered by the FCRCs remain com- 
petitive with the costs of all other performers in like roles.  A 
judgmental factor, difficult to quantify in the case of the SE/TD 
performers, complicates this observation somewhat and leads to 
the question:   How much technical supervision is needed for 
what tasks? 

4. Controls applied by the Government to the FCRCs may be more 
harmful than helpful to Defense.  On the other hand, the need 
for some control has been demonstrated in the past and is, to some 
degree, still evident. 

5. Diversification in the work of the FCRCs into fields not related 
to the DoD programmatic effort is a troublesome trend.   It 
clearly has benefit to Defense in some reduction in required sup- 
port and in stimulation to the staff.  However, it has the attribute 
of dividing management's attention and it sometimes creates 
pressures from the professional services' industry.   It benefits 
other Government agencies.  In sum, we believe that for now, the 
net gain is in favor of Defense and we agree that the locally 
responsible Government contracting agent should be in control. 
An annual review of the practice at the DoD level should main- 
tain perspective. 
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6. The requirement for a nonaligned, qualified, but solidly grounded, 
: informed, and continuing performer in analysis and the generation 

|j of policy advice without involvement in command line appears to 
be well established. 

7. The review group examined mission responsibilities, and in some 
cases, their definition appeared to be lacking to a degree which 
could be important in output quality or appropriateness evaluations. 
MITRE gave a diffuse and less responsible impression in that con- 
text to the group than did others.   Lincoln, while superb in quality 
and in some management attributes, left questions in our minds 
concerning where the talents were really directed by its sponsors. 
IDA, CNA and ANSER were difficult to distinguish from their 
sponsorship, although it is clear that some independence from 
sponsor comes through.  These factors, if real rather than im- 
pressionistic, may be more sponsor-related than performer-related 
in all of the cases cited.  Pennsylvania State's ARL and the Aero- 
space Corporation seemed clearly in focus.  To somewhat lesser 
degree, Johns Hopkins and RAND concentrated along known 
mission lines with respect to their principal sponsorship, but diffused 
with respect to secondary sponsorship. 

8. FCRC leadership differences were evident in the  responsiveness 
and responsibility exhibited by the organization. 

9. In all cases, sponsor enthusiasm and expressed need for the FCRCs 
were clearly evident. 

10. Privileged relationships are necessary, although not unique to 
FCRC. 

11. With difficulty over a period of time, and at some increased cost 
in the interval, all FCRCs could be either converted to some other 

| form or eliminated.   Defense could perform its mission in the area 
associated with FCRC support through different agents.  The 

I function these agencies perform, however, is crucial to an effective 
| Defense. I- 
I 
I 12. Mobility and renewal, although better than that which the civil 

service exhibits, is still not good enough overall in the committee's 
view, particularly in the senior management of the FCRCs.   Stag- 
nation in ideas is the more serious consequence of such a trend. 
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VII.    RECOMMENDATIONS 

1. The Federal Contract Research Centers, supporting Defense Department agencies, are 
so valuable a resource, because of their perspective, the quality of their work, and the 
responsiveness they can exhibit because of their special relationship to their sponsor- 
ship, that they should be retained and protected in essentially their present roles. 
777« recommendation is meant to be read as a strong endorsement of current Defense policy in 
utilization of the FCRCs. 

2. Alternatives to FCRC utilization all require transitional preparations which will be suf- 
ficiently extensive that, in the event Defense decides on one or more such alternatives, 
a phased changeover must be programmed over a period of from 3 to 5 years.  Our 
rank ordering of the preferred alternatives follows. 

a. Removal of line-item support for the current FCRC family should being with 
the two large SE/TD performers:   Aerospace Corporation and MITRE.  This 
would put them on a basis comparable with Johns Hopkins University's Ap- 
plied Physics Laboratory.  To compensate these performers, all competition 
and growth restrictions should be removed, and ASPR guidelines with respect 
to fee and marketing should be modified accordingly.  Whatever special rela- 
tionships these three operators   can negotiate with their respective present 
Program Manager-sponsors should be allowed on a contract-by-contract basis. 
Let them compete with the industry and in-house performers for their future 
after suitable phase-out or novation of current contracts.   Level-of-effort con- 
tracts should be negotiated with Lincoln and Penn State on whatever terms 
they can obtain from each of their current sponsors.  This will work a par- 
ticular hardship on these two organizations, since they traditionally have had 
single-contract coverage and they do not have staff for the  administrative 
functions attendant to multiple-contract operation.   Lincoln at least will have 
trouble surviving this transient because of its multiple-sponsor characteristic. 
The study and analysis performers, RAND, IDA, ANSER and CNA, will be best 
replaced by organic performers combining civil service and military personnel, 
and government lead time in establishing billets and staffing them should 
govern the time phasing.   Continuing the current contract form would be 
the most appropriate interim methodology for assuring support to their current 
sponsorship. Negotiation between Defense and the Services on exact schedules 
is required. 

b. A phase-out of all FCRC performers by fiat through direction to the indivi- 
dual service secretaries with a set time scale to be complied with and com- 
plete discretion as to the form of successor performers would be a second 
choice.  Our advice would be to put this date 5 years from your decision time. 
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c. Individual programs or, better, program areas which Defense deems mature 
could be designated as inappropriate for an FCRC involvement and a piece- 
meal reduction in required FCRC support would be a consequence.   Industrial 
performers are competent and eager to acquire the involvement now enjoyed 
by the FCRCs.  A reassessment, perhaps 3 years after this method is employed 
to reduce FCRC activity, could give Defense management a check on effective- 
ness. 

d. Government corporations could be created to match each FCRC. 

e. Civil service agencies could be established in all areas. 

f. Technical military personnel could be organized to perform the missions. 

The major elements of the alternative solutions proposed above are discussed in de- 
tail in the Terhune Report to which we subscribe in general. 

Since we do not recommend any of the alternatives listed above, we make the following 
recommendations with respect to the governance and operation of the FCRCs, 

a. Since Lincoln, PSU/Applied Research Laboratory, and JHU/Applied Physics 
Laboratory have a history of stability, a parent organization with quality and 
an expressed intent to regulate size, and a reasonably unique orientation, we 
feel the best management posture Defense can adopt would be as ciose to 
"hands off" opcation as is consistent with maintaining focus and meeting 
the accountability  requirements of contract administration. 

b. The study and analysis FCRCs are more needful of level-of-effort line-item 
support. 

i. RAND needs to apply iuelf to its non-Air Force DoD tasks in a mode 
more consistent with its Project RAND activity.  This will require closer 
involvement with Defense collectively and we feel a steering committee 

with Defense Department chairmanship is at least an initial step one 

might contemplate. 

ii. IDA needs a tougher problem orientation with a closer involvement 
on major and controversial Defense/JCS issues.  WSEG gives indication 
that it understands the recent lessened impact of IDA on decision making 
and the correct words are used about reorientation.   Keep an eve on that 
issue. 
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iii.        ANSER and CNA appear to be fast-reaction, technically oriented agents 
of the Air Force and Navy staffs.  CNA exhibits much more independence 
than does ANSER and that pattern may be useful to keep in mind.  The 
deeper involvement between CNA and the fleet through the OR program 
afloat may be worthy of emulation.   Both need more rigorous quality- 
assessment processes for their output. 

MITRE and Aerospace ought to be regulated to program funding with fixed per- 
centages of program budgets, locally negotiated, applied to independent research 
and planning activity.   A single contracting agent in the parent sponsor organization 
as now employed appears to us to give control where it belongs.  The Aerospace 
and MITRE managements must be made to realize no guaranteed level of support 
can exist under this scheme and manpower fluctuations in phase with program 
life spans are an inevitable consequence. 

All of the FCRCs are exhibiting stagnation trends which vary in degree.  These 
trends should be modified.    This attribute is particularly pronounced in the 
management tiers just below the principal executive officer.  We strongly recom- 
mend that, by what ever  means practical, some mobility be encouraged.  Sug- 
gestions are noted here, but it must be pointed out that delicate negotiation 
with Boards of Directors or Trusteeship will be an inevitable consequence of these 
suggestions. 

i. Employment contracts for fixed time spans for any officer or employee 
above a given annual salary level - e.g. $45,000. 

in. 

IV. 

Transfer of FCRC senior management staff between centers for fixed 
terms (Lincoln/MITRE; RAND/Aerospace and between any of the Washington- 
area FCRCs on a trial basis could be attempted with little personal in- 
convenience for the individuals so chosen). 

Fixed-term assignments for some percentage of all new hires may be 
another strategem for turning over a higher volume of the technical staffs. 

Some arrangement with industry to permit internships for FCRC per- 
sonnel in development- and production-oriented organizations may pro- 
duce some part of the desired cross fertilization. 

e. The currently used modified ASPR guidelines for fee negotiation should be 
retained as long as a mutually benefiting special relationship is retained. 

After much discussion and some internal disagreement on scale, the committee con- 
sensus is that current DoD practice on diversification should remain as it is presently 
understood. 

32 

-■ ■ — ff -M 
JdlM mma 



g.     Staff salaries at FCRCs should be allowed to stay as they are now - market 
determined.  Senior level salary restrictions should be removed at the rate 
at which the Federal Government has relaxed its senior-level compensation 
restrictions. 

h.     While our observation is that compensation rates paid technical staff personnel 
in the FCRCs are reasonable, we are unsure about determinations made with 
respect to how many people belong in a given category. A standard for negotia- 
tion should be developed to guide the responsible government agents in this 
respect.   In all other :ost-related areas, we find no significant differences between 
the FCRCs and the industry. 

33 

-^——,;.,.—— ._ _=  



VIII.   ADDENDA 

 s*i 4-   -i-^.-rin-i- ■"■-■-.■ ^_ 



(To be answered by each individual FCRC) 

1. Does your "CRC still possess a type of level of capability outside or beyond that 
available in the in-house laboratories or in private industry? 

2. Do its assigned tasks demand such capability, or could they be done in-house or 
in industry? 

3. Are there extra costs involved in using the FCRC over that of doing the task else- 
where; if so, are they justified by the nature of, or quality of, the work? 

4. What are the trends for the FCRC with respect to: 

a. level of staff competence? 
b. areas of staff competence? 
c. attention of management to DoD needs? 
d. levels of DoD/non-DoD activities? 

5. What would be the likely consequences of ending "line item" support in an orderly 
way? 

6. What would be the likely consequences to DoD and the FCRC of a 5- to 10- 
year phased ending of the FCRCs "special status"? 

7. Does the FCRC possess unfair advantages with respect to (a) not-for-profits or 
(b) for-profits as a result of: 

a. its privileged position with respect to its DoD sponsor? 
b. the size of its fee? 
c. its tax-free status? 

when these are balanced against the restrictions peculiar to FCRCs, including: 

a. ceiling control? 
b. exclusions on work undertaken? 
c. restriction on competition? 

8. Are controls on the size of the FCRC and the tasks it accepts, both DoD and non- 
DoD, appropriate?   Is there a better way? 

Addendum A 
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FCRC DIVERSIFICATION 
By Professional Staff 
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RAND 480 
AEROSPACE 1318 
MITRE 1169 
LINCOLN 732 
APL(JH) 1393 
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Total Nun-DOD 

220 46 
182 14 
430 37 

93 13 
206 15 

DoD 

65 67 69 71 73 75 

Year 
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TURNOVER RATES 

FCRC Rate % Source 

IDA 50 Notes/Chart 

CNA 13-17 Notes 

APL (JHU) 4-6 Telephone 

ANSER 16 Charts 

MITRE 10 Notes 

LINCOLN 8 Notes 

RAND 15 Charts 

AEROSPACE 9 Notes 

PENN STATE 10 Charts 

Remarks 

Over 5-year period 

Over 5-year period 

Over 5-year period; very 
low last year 
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A Comparison of Educational Levels 
in FCRCsand DoD Laboratories 

Education-level data for personnel working for FCRCs and DoD Laboratories is as follows: 

(1) (2) (3) (4) (5) (6) (7) 
Total Pers.  Total Prof.   % Prof.   Adv Degree  % Adv Degree  No. Dr  % Dr. 

FCRCs  12,275 6,116 50 3,794 62 1,517 25 

Army    24,519 10,908 44 4,170 38 1,674 15 

Navy     32,916 12,599 38 4,639 36 1,577 12 

AF          7,907 4,389 55 2,297 52 735 16 

Total     65,342 
Labs. 

27,896 43 11,106 40 3,986 14 

Notes: 

(1) Total Personnel means total employed. For FCRCs, this means for both DoD and non-DoD 
work. 

(2) Percent Advanced Degrees and Percent Doctor Degrees is with respect to the total professionals. 

In a gross sense the professionals to total employees ratio comparison between DoD Laboratories 
and FCRCs is not dramatic (43% versus 50%). The Army and Navy have lower percentages (44% 
and 38%) however; this is not surprising because these organizations have full spectrum laboratories 
and more need for nonprofessionals (NWC - 69%; NUC - 64%, ate). The Air Force, on the 
other hand, leans toward 6.1, 6.2 and 6.3 types of R&D and, therefore, the ratio is more similar 
to that of FCRCs. 

If you look at the level of education within the professional force only (Columns 5 and 7), the 
FCRCs tend to have more people with advanced degrees. The advanced degrees to professionals 
level ratio in a total sense is 22% (62% to 40%) higher in the FCRCs than in the DoD Laboratories. 
The Air Force has a comparable ratio (55%), but their much smaller base does not greatly alter 
the overall DoD Laboratory percentage. 

In terms of "Doctor" percentages, the FCRCs almost double (25% versus 14%) the Services. 
Even with respect to the Air Force, a significant difference exists between the number of doctors 
making up the professional force of the FCRCs (25%) as compared wtih the Air Force (16%). 

In the comparison of FCRCs with DoD Laboratories, a question arises concerning the subject - 
are we comparing "apples and oranges"?. Two significant areas exist that could alter the data: 

Addendum F 
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The Services have a number of medical facilities. The FCRCs have 
none. 

The FCRCs have purely studies and analyses organizations. The Serv- 
ices have none. 

In order to examine the data without these "differences", the medical data have been taken 
out of the DoD Laboratory figures and the studies and analyses data have been taken out of 
the FCRC figures. 

(1) (2) (3) (4) (5) (6) (7) 
Total Pers. Total Prof. % Prof. Adv. Degree % Adv. Degree No. Drs. % Drs. 

FCRCs 10,342 5,130 50 3,009 57 1,007 21 

Army 21,509 9,676 45 3,474 36 1,136 11 

Navy 31,607 12,192 39 4,361 36 1,411 12 

AF 7,611 4,226 56 2,186 52 677 16 

60,727 26,094       42 10,021 38 3,224       12 
Total 
Labs 

*i-:.;. 

&&, 

The data show that there is no major change in the relative positions of FCRCs versus DoD 
Laboratories: 

The percentage of professionals is essentially the same 

The percentage of advance degrees is slightly lower both in FCRCs and 
DoD Laboratories but the relative positions are not altered 

The Doctors ratio is still essentially two to one, with the FCRCs having 
the larger percentage of doctors in their professional force. 

CONCLUSIONS 

FCRCs and DoD Laboratories have a similar mix with regard to professionals as a proportion ot 
total employment. 

The FCRCs have a 22% greater population of advanced degrees than that of the DoD Laboratories. 

The FCRCs "Doctor" population within their professional staffs is about twice that of the DoD 
Laboratories' professional staff. 
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