





COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20848

B~167034
Dear Senator Mansficld:

This is our report on the review made in accordance with your
letter of April 16, 1970. As requested, we reviewed the implementa-
tion by the Department of Defense of section 203 of the Defense Pro-
curement Authorization Act, Public Law 91=121, which limits the use
of fiscal year 1970 regearch funds by the Department to only those
projects which have a ""direct and apparent relationship to a specific
military function or operation."

You also inquired concerning the disposition of Government-
owned plant and equipment identified with research projects disquali-
fied under section 203, We learned that actual disposition of this
equipment was still uncertain, Navy and Air Force officials indicated
that they planned to leave the equipment until it was needed elsewhere
or until a determination was made that the institutions would not ob-~
tain funding from other sources to continue the research, We dis-~
cussed this maiter with members of your staff who agreed that no
formal reporting was required,

Your attention is invited to the fact that officials of the Depart~
ment of Defense, the military departments, and the Defense agencies y
have not been given an opportunity to formally review and corrunent
on the contents of the report. We believe that the matters discussed
in the report would be of interest to these officialg, Therefore you
may wish to make copies of the report available to them,

We plan to make no further dislribution of this report unless
copies are specifically requested, and then we shall make distribution
only after your agreemsenf has been obftained or public announcement |
has been made by you concerning the conients of the report,

Sincerely yours,

s (7.

Comptroller General
of the United States

The Honorable Mike Mangfield
United States Senate






COMPTROLLER GENERAL'S REPORT TO IMPLEMENTATION OF 1970 DEFENSE

THE HONORABLE MIKE MANSFIELD PROCUREMENT AUTHORIZATION ACT
UNITED STATES SENATE REQUIRING RELATIONSHIP OF RESEARCH

TO SPECIFIC MILITARY FUNCTIONS
Department of Defense B-167034

DIGEST

WHY THE REVIEW WAS MADE

The 1970 Defense Procurement Authorization Act, Public Law 91-121, sec-
tion 203, states that:

“None of the funds authorized to be appropriated by this
Act may be used to carry out any researech-project or study
unless such project or study has a direct and gpparent re-
lationship to a specific military function or operation."

To ensure compliance with this 1imitation, the Deputy Secretary of De-
fense directed the military services and Department of Defense (DOD)
agencies to review all active research projects and to terminate any
project not meeting the provisions of section 203. The review was to
be completed in March 1970.

In April 1970 Senator Mike Mansfield requested that the General Account-
ing Office (GAD) examine into the implementation of section 203, partic-
ularly as to the

--guidance and specific criteria, if any, furnished to the admznistra—
tors who made the initial decisions; - -

--higher echelon reviews made of the initia] decisions, especially
where Tower level dec1s1ons were reversed;

--prOJects wh1ch were d1squa11f1ed by each of the military services
and™ G“f\ 4
ne?
--selected Advanced Research Progects Agency projects, none of which
were d1squa11f1ed

FINDINGS AND CONCLUSIONS D gy M:Y }
[X2/] ._~<

DOD did not furnish guidance to try to attain uniform application ofi e (Lef
section203-and made minimal tests of the results of the reviews. °
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{See pp. 6 to 11.)[_Thg procedures established by each military service
and the Advanced Research Projects Agency for reviews of all research
projects differed,substant1a11y.“7(See pp. 12 to 29.)

Interpretations of the law differed widely, as shown by numerous rever-
sals by higher echelons of determinations that projects did or did not
qua]if{i7 For example:

--0Ff 28 projects, itnvolving Fiscal year 1970 funds that had been dis-
qualified by the Ammy at the field level, 14 were determined by
headquarters to qualify. (See p. 15.)

--Conversely, only five of 200 Navy general physics projects were dis-
qualified in the initial reviews but 47 projects were disqualified
in the final reviews. (See p. 19.)
{ The military services determined that 434 basic research prOJects of
““about 6,600 reviewed did not comply with the law. ,fo the 434 projects
d1squa11fzed 220 involved fiscal year 1970 funds of $8.8 million (about
2 percent of the $379 million available for research in fiscal year
1970). The total DOD investment in the 22C projects is substantially
greater than $8.8 million, however, since research projects generally
are funded incrementally over a period of years. For example, 72 proj-
ects disqualified by the Air Force--costing $3.9 miilion in fiscal year
1970--received nearly $19 million in prior years; additional support
praobably would have been provided for many of these projects in future
years if the law had not been enacted. (See pp. 12 and 22.)
I
[ Projects were generally disqualified because the problems to be solved
“were not unique to the military, smd-because civil agencies had respon-
sibility,or the research was too far removed from actual application to
have a d%rect re1ationshipt} For example:

--The Navy disqualified a project funded for 14 years--total
$256,000--for research in prevention of dental cavities. The Navy
concluded that this research did not meet the direct relationship
test because of the short tenure of most naval personnel. (See
p. 34.)

~-The Army disqualified a project funded for 15 years--total
$343,000--for research in mathematical theory not divectly relevant
to Army needs. (See p. 37.)

-~The Air Force disqualified a project funded from 1966--total
$230,000--for research on the theory of violent social protest and
broad social movements in countries having two different cultures,
western and griental. The Air Force concluded that this was more
relevant to the mission of the Department of State. (See p. 34.,)

-~-The Air Torce decided to cancel support of 26 nuclear physics re-
search projects costing $12 million because the research was not

I



oriented toward specific Air Force functions and operations and was
more properly a function of the Atomic Energy Commission and the
National Aeronautics and Space Administration. (See p. 30.)

-~The Navy similarly decided to discontinue funding research projects
in fundamental physics and elementary particle physics. (See

p. 19.)

The Advanced.Research Projects Agency review involved fewer levels of
examination and a broader interpretation of section 203 than the mili-
tary services' reviews. None of its projects were disqualified. GAO
noted several behavioral science projects which appeared questionable.
For example:

--One project involved nearly $9.6 million to develop advanced com-
puter tools and methods for use in conducting behavioral science
research. The National Science Foundation is directed by law "to
foster and support the development and use of computer and other
scientific methods and technologies, primarily for research and ed-
ucation in the sciences." (See p. 27.)

--Another project concerned research on the use and dissemination of
foreign area data to develop techniques for forecasting important
trends in international security affairs. This project may be more
appropriate for the Department of State. (See p. 28.)

OBSERVATIONS g T

AF

g

Better and more uniform results could 9@4/ been achieved had DOD pro-
vided the administralors with guidance’for applying section 203. Such
guidance might have resulted from a more intensive review of the ac-
tions taken by the military services and DOD agencies.

GAD believes that, if Lhe policy set forth in section 203 1is continued,
the Bureau of the Budget and the Office of Science and Technology should
assist DOD in providing guidance for applying the policy and in estab-
1ishing procedures which will obtain better and more uniform resulfs.

GAQ notes that the fiscal year 1971 National Science Foundation budget
request has been increased to facilitate continued support of projects
of high scientific merit no longer funded by DOD and other mission-
oriented agencies. GAO helieves that such action is desirable in mak-
ing possible a coordinated and balanced research program.
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COMPTROLLER GENERAL'S REPORT TO
THE HONORABLE MIKE MANSFIELD
UNITED STATES SENATE

DIGEST

WHY THE REVIEW WAS MADE

IMPLEMENTATION OF 1970 DEFENSE
PROCUREMENT AUTHORIZATION ACT
REQUIRING RELATIONSHIP OF RESEARCH
TO SPECIFIC MILITARY FUNCTIONS
Department of Defense B-167034

The 197G Defense Procurement Authcorization Act, Public Law 91-121, sec-

tion 203, states that:

"None of the funds authorized to be appropriated by this
Act wmay be used to carry out any research project or study
unless such project or study has a direct and apparent re-
lationship to a specific military function or operation."

To ensure compliance with this limitation, the Deputy Secretary of De-
fense directed the military services and Department of Defense (DOD)
agencies to review all active research projects and to terminate any
project not meeting the provisions of section 203. The review was to

be completed in March 3970,

In April 1970 Senator Mike Mansfield requested that the General Account-
ing Office (GAD) examine into the implementation of section 203, partic-

ularly as to the

--guidance and specific criteria, if any, furnished to the administra-
tors who made the initial decisions;

--higher echelon reviews made of the initial decisions, especially
where lower level decisions were reversed;

--procedures used in carrying out the reviews, noting particularly
any differences anong the several agencies;

--projects which were disqualified by each af the wilitary services

and

--selected Advanced Research Projects Agency projects, none of which

were disqualified.

PINDINGS ANYD CONCLUSIONS

DOD did not furnish guidance to try to attain uniform application of
section 203 and made minimal tests of the results of the reviews.
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(See pp. 6 to 11.) The procedures established by each military service
and the Advanced Research Projects Agency for reviews of all research
projects differed substantially. ({See pp.12 to 29.)

Interpretations of the law differed widely, as shown by numerous rever-
sals by higher echelons of detcrminations that projects did or did not
qualify. For exsmple:

--0f 28 projects, involving fiscal year 1970 funds that had been dis-
qualified by the Army at the field level, 14 were determined by
headquarters to qualify. (See p. 15.)

--Conversely, only five of 200 Mavy general physics projects were dis-
guatified in the initial reviews but 47 projects were disqualified
in the final reviews. (See p. 19.)

The miTitary services determined that 434 basic research projects of
about 6,600 reviewed did not comply with the law. Of the 434 projects
disqualified, 220 involved fiscal year 1970 funds of $8.8 million (about
2 percent of the $379 million available for research in fiscal year
1970), The total DOD investment in the 220 projects is substantially
greater than $8.8 million, however, since research projects generally
are funded incrementally over a period of years. For example, 72 proj-
acts disqualified by the Air Faorce--costing $3.9 million in fiscal year
1970--received nearly $19 million in prior years; additional support
probably would have been provided for many of these projects in future
years if Lhe Taw had not been enacted. (See pp. 12 and 22.)

Projects were gencrally disqualified because the problems to be sglved
were not unique to the military and because civil agencies had respon-
sibility or the research was too far removed from actual application to
have a direct relationship. For example:

--The Wavy disqualified a project funded for 14 years--total
$256,000--for research in prevention of dental cavities. The Navy
concluded that this research did not meet the direct relationship
test because of the short tenure of most naval personnel. (See

p. 34.)

--The Army disqualified a project funded for 15 years--total
$343,000~-for research in mathematical theory not directly relevant
to Army needs. (See p. 37.)

--The Air Force disqualified a project funded from 1966--total
$230,000--for research on the theory of violent social protest and
broad social movements in countries having two different cultures,
western and oriental. The Air Force concluded that this was more
relevant to the mission of the Department of State. (See p. 34.)

--The Air Force decided to cancel support of 26 nuclear physics re-
search projects costing $12 million because the research was not
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oriented toward specific Air Force functions and operations and was
more properly a function of the Atomic Energy Commission and the
National Aeronautics and Space Administration. (See p. 30.)

--The Navy similarly decided to discontinue funding research projects
in fundamental physics and elementary particle physics. (See

p. 19.)

The Advanced Research Projects Agency review invoilved fewer levels of

examination and a broader interpretation of section 203 than the mili-
tary services' reviews. HNone of its projects were disqualified. GAO

noted several behavigral science projects which appeared questionable,
For example:

--One project involved nearly $9.6 million to develop advanced com-
puter tools and methods for use in conducting behavioral science
research. The National Science Foundation is divected by law "to
fostey and support the development and use of computer and other
scientific methods and technologies, primarily for research and ed-
ucation in the sciences.” (See p. 27.)

--Another project concerned research on the use and dissemination of
foreign area data to develop techniques for forecasting important
trends in international security affairs. This project may be more
appropriate for the Department of State. (See p. 28.)

OBSERVATIONS

Better and more uniform results could have been achieved had DOD pro-
vided the administrators with guidance for applying section 203. Such
guidance wight have resulted from a more intensive review of the ac-
tions taken by the military services and DOD agencies.

GAQ believes that, if the policy set forth in section 203 is continued,
the Bureau of the Budget and the Office of Science and Technology should
assist DOD in providing guidance for applying the policy and in estab-
Tishing procedures which will obtain better and more uniform results.

GAD notes that the fiscal year 19717 National Science Foundation budget
request has been increased to facilitate continued support of projects
of high scientific merit no longer funded by DOD and other mission~-
oriented agencies. GAO believes that such action is desirable in mak-
ing possible a coordinated and balanced research program.
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CHAPTER 1

INTRODUCTION

At the request of Senator Mansfield, the General Ac-
counting Off{ice has examined into the review conducted by
the Department of Defense to determine whether its research
projects comply with section 203 of the 1970 Defense Pro-
curement Authorization Act.

Our examination was directed primarily to determining
what guidellnes had been established for the screening of
the defense research projects and whether any specific
criteria on which to base the reviews had been prescribed
by DOD or by the military services or DOD agencies. We
compared the procedures used by the military services and
DOD agencies in carrving out their reviews, to identify any
common pattern or reasoning among the services. We inter-
viewed responsible officlals relative to criteria and pro-
cedures prescribed and followed in screening active ve-
search projects or studies, hereinafter referred to as proj-
ects, to determine their compliance with the requirements
of section 203,

To determine the nature and type of research affected
by section 203, we reviewed selected research projects dis-
qualified by the military services undexr its provisions.

We reviewed also selected projects of the Advanced Research
Projects Agency (ARPA) which had determined that all its
projects qualified under section 203,

The Director of Defense Research and Engineering is
the principal advisor to the Secretary of Defense on scien-
tific and technical matters; he supervises and coordivates
research and engineering activities in DOD and directs such
activities performed by DOD agencies, including ARPA. Each
of the military services administers its own research pro-
gram under the direction of the Assistant Secretary (Re-
search and Development) of each service.

The primary office responsible for establishing policy,
plans, and program guidance and for monitoring the research
program of each service is as follows:



Army--The Army Research Office, Arlington, Virginia,
headed by the Director of Research who is re-
gponsible to the Chief of Research and Develop-
ment .

Navy--The Office of Naval Research, Washington, D.C.,
headed by the Chief of Naval Research who re-
ports directly to the Assistant Secretary of the

Navy.

Air Force~-The Office of Aerospace Research, Arlington,
Virginia, under the direction of the Com-
mander who is responsible to the Deputy
Chief of Staff, Research and Development.

Research prograns for each of the services are accom-
plished in in-house laboratories, development centers, and
field stations or through contracts and grants with univer-

sities, nonprofit organizations, and industrial laboratories.

N ————— -
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CHAPTER 2

EXTENT OF GUIDANCE FOR ACCOMPLISHING THE DOD REVIEW

Guidelines were not established by DOD or the Secre-
taries of the military departments to try to attain unilform
application of section 203, Therefore interpretation of
the terms ''direct and apparent relationship' and ‘'‘specific
military function or operation' was generally a matter of
individual judgment by each reviewer,

OFFICE OF THE SECRETARY
OF DEFENSE GUIDANCE

By memorandum of December 2, 1969, the Deputy Secre-
tary of Defense requested the Secretaries of the military
departments and the Directors of DOD agencies to ensure
that, prioxr to the approval of any new research project or
the continuation, modification, or extension of any exist-
ing project, a written statement be furnished by the proj-
ect manager that describes the research, its purpose, and
its direct and apparent relationship to one or more Spe-
cific military functions or operations. Any project not
having a direct and apparent relationship to a specific
military function or operation was to be terminated, He
requested also that the Director of Defense Research and
Engineering work with the Secretaries of the military de-
partments and the Directors of DOD agencies in reviewing
current research projects, as well as selection criteria
used to evaluate proposed projects.

On December 29, 1969, the Director of Defense Research
and Engineering provided the military services and DOD
agencies with an outline of the steps to be taken in imple-
menting the provisions of section 203, He pointed out that
detailed and clear criteria for application of section 203
had not yet been established, He directed that the review
cover all basic research and exploratory development proj-
ects, both in-house and contracted. 1In addition, he re-
quested that a summary statement, in layman's terms, be
prepared, for each item, explaining the military purpose of
the work.



An offlcial of the Office of the Director of Defense
Research and Engineering told us in April 1970 that evalua-
tion of research efforts in the context of section 203 was
subject to individual subjective judgment and that, in his
oplnion, no specific criteria should be established for the
application of section 203, Therefore the Director of De-
fense Research and Engineering left the interpretation of
section 203 up to the independent judgment of the military
services and DOD agencies,

ARMY GUIDANCE

In January 1970, the Adjutant General of the Army pro-
vided Army activities with guidance for implementing sec-
tion 203. He reiterated DOD guidance and instructed the
activities to ensure that the intent and spirit of section
203 were followed. Subsequently, a memorandum was issued
from the Office of the Chief of Research and Development to
the activities authorized to engage in research, requiring
that a statement, in layman's terms, be written for all re-
search efforts, expressing a direct relevance to an Army
application, function, or operation. WNo further explana-
tion or interpretation of the meaning of section 203 was
provided. The interpretation of direct and apparent rela-
tionship and specific military function or operation was
therefore left to the individual judgment of each activity
in screening its research projects.

Each of the Army activities involved in research was
to establish 1ts own guidelines for reviewing its program
for compliance with section 203, We therefore inquired
into the guidelines established by ome of these activities
for conducting its reviews. TFor this purpose we selected
the Army Research Office-Durham, located in Durham, North
Carolina, which conducts that portion of the Army's basic
research program in mathematics and the physical, engineer-
ing, and environmental sciences accomplished through con-
tracts and grants with universities as directed by the
Chief of Research and Development.

The Avmy Research Office-Durham interpreted military
functions and relevance as follows:

TR N T




1. The stipulation that a direct relationship of a re-
search project to a specific military function must
be apparent implies that the existence of such a
relationship can be explained to a layman in lay
terms, as well as to experts in specialized re-
search areas.

2. 1t has been assumed that military function or opera-
tion refers to such military functions as surveil-
lance, target acquisition, night vision, fire power,
mobility, logistics, etc.

3. Corresponding operational capabilities of the Army
depend on the performance of a great variety of
sophisticated devices and equipment. Research
which is expected to contribute to the improvement
of such material should therefore satisfy the re-
quirement of section 203.

Our review of selected relevance statements written by
the Army Research Office-~Durham showed that the specific
function or operation was generally not identified although
identification appeared to have been required by the Deputy
Secretary of Defense's letter of December 2, 1969. Instead,
the potential application of the research which would con-
tribute to broad areas of military need was stated. For
example, the relevance statement on the project called
Fluidic Materials and Fabrication Techniques for Military
Hardware was stated as follows:

"To find materials and techniques which will allow
fluidic devices to be constructed more economically
and be capable of withstanding harsh environments
e.g. nuclear radiation and high temperatures, so

as to meet a wide range of military hardware
needs." :



NAVY GUIDANCE

The Secretary of the Navy issued a directive in Janu-
ary 1970 promulgating the Office of the Secretary of De-
fense's review guidelines but giving no additional guidance
for interpreting the provisions of section 203. Earlier,
the Office of Naval Research issued instructions that a
statement be prepared showing the direct and apparent re-
lationship of each project to a specific military function
or operation. The following identification of a specific
function or operation was provided for the guidance of Of-
fice of Naval Research scientific officers and was incorpo-
rated into their research project titles and justification
statements.

Surveillance

Command control

Commnications

Navigation

Navy vehicle design and construction
Energy conversion

Weaponry

Personnel technology

Navy environment

The Chief of Naval Research informed us that the deci-
slon as to whether the project had a direct and apparent
relationship to a specific military function or operation
was based on the reviewer's subjective judgment. He stated
that, in his own evaluation of the research projects, he
considered factors such as the state of the art in a partic-
ular area of science, the Navy's needs in the area, and the
potential contribution of the research to the Navy.

He told us that he had received no detailed guidance
from the Assistant Secretary of the Navy (Research and De-
velopment) but that he kept the Assistant Secretary advised
on the progress of the review.

e S —

AIR FORCE GUIDANCE

In December 1969 the Air Force Deputy Chief of Staff,
Research and Development, directed the Office of Aerospace
Research and the Air Force Systems Command to-review all



research projects. To ensure that each project met the re-
qulrements of section 203, his instruction provided that a
statement be prepared showing the project's direct and ap-
parent relationship to a specific military function or op-
eration. No additional guidance was given, however, for
interpreting the provisions of section 203.

In a December 1969 memorandum, the Commander, Office of
Aerospace Research, directed all subordinate activities to
ensure that, for each research project, there was a rele-
vance statement in the spirit of section 203. The relevance
statement was to incorporate (1) identification of the spe-
cific Air Force function, (2} a specific statement of the
Air Force problem, (3) a description of the research, and
(4) a statement showing the impact of the research project
on the problem. The memorandum cited the following examples
of a function: (1) advanced aerospace vehicles (reconnais-
sance), (2) nuclear weapons delivery, (3) airborne surveil-
lance, target acquisition.

The Deputy for Laboratories, Office of the Assistant
Secretary of the Air Force (Research and Development) told
us that, because of the tight schedules for conducting the
review, guidance to those involved in the review process
was given verbally, rather than in writing. He sald that,
during the review, exchange of information concerning crite-
ria for the review took place among the various Air Force
elements involved and with the Office of the Director of
Defense Research and Engineering,

10



ARPA GUIDANCE

In its guidelines for preparing relevance statements
for 1lts research projects, ARPA also did not provide guid-
ance as to the meaning of the terms '"direct and apparent
relationship" or '‘specific military function or operation.'
The program managers were advised orally that relevance
statements should contain (1) an explanation of what the
work consisted of, (2) the broad problem area of which the
project was a part, and (3) the specific potential military
application of the work. The Director of ARPA advised us
that each of its research projects was required to have at
least one military application to qualify it for acceptance
as being relevant.

We asked ARPA officials whether the term, ''specific
military function or operation' had been defined for the
purpose of the section 203 review. They stated that it was
their view that the function or operation to which a project
was relevant was self-defining. By explicitly stating what
each piece of work was and what its purpose would be, they
felt that the military function to which the project was
related would be apparent. For this reason, they did not
feel that it was necessary to compile a list of specific,
well-defined military functions to serve as a guideline for
their reviews. Thus ARPA instructions did not require iden-
tification of a specific military function or operation,
although such identification seems to be required by the
Deputy Secretary of Defense's memorandum of December 2,
1969, as well as by section 203,

OBSERVATIONS

We found no common basis for judging the degree of rele-
vance required by the term ''direct and apparent relation-
ship." The lack of guidance as to relevance criteria to be
applied uniformly throughout DOD was evidenced during our
discussions with officials of the military services. We
were told that nearly any research project could be consid-
ered relevant to a military mission by use of the proper
phrases but that the problem was determining the degree of
relevance required by section 203. This determivation was
left to the individual judgment of the independent reviewers
in the military services and DOD agencies.

11
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CHAPTER 3

PROCEDURES FOLLOWED AND RESULTS ACHIEVED

IN REVIEW OF RESEARCH FOR RELEVANCE

OFFICE OF THE SECRETARY
OF DEFENSE PROCEDURES

The Deputy Director (Research and Technology) of the
Office of the Director of Defense Research and Engineering
told us that his office relied upon the relevance reviews
made by the military services and DOD agencies because it
did not have sufficient staff to review all research efforts.
He added that, on the basis of limited spot checks, his of-
fice concurred in the review results submitted by the ser-
vices and by DOD agencies.

To comply with section 203, the military services and
DOD agencies reviewed about 6,600 basic research projects,
Of the projects reviewed 434, or 6,5 percent, were disqual-
ified by the military services hecause the projects did not
meet the provisions of section 203. The DOD agencies (ARPA
and the Defense Atomic Support Agency) did not disqualify
any projects. The disqualified projects are shown, by
field of science, in appendix I.l

Fiscal year 1970 funds totaling $8.8 milllon were as-
sociated with 220 of the disqualified projects, about 2 per-
cent of the $379 million of fiscal year 1970 funds avail-
able for basic research, Of this amount, about $6.6 million
was assocliated with projects that had already been funded
or with in-house research. Plans to obligate the remaining
$2.2 million were canceled.

lIn addition to these disqualified basic research projects,
13 exploratory development projects totaling $58,000 were
disqualified under section 203 provisions. These were Air
Force projects involving man-in-space and clinical research
programs,
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It should be noted that the majority of research proj-
ects had been incrementally funded for a number of years--
some for more than 10 years, Thus the amount of funds
which were planned to be applied to the disqualified proj-
ects in 1 year, such as fiscal year 1970, is not a true mea-
sure of the total financial significance of the decisions to
disqualify the projects.

The Defense Atomic Support Agency reviewed 258 basic
research projects and found that they all complied with sec-
tion 203. 1In view of the time limitation, we did not exam-
ine into the guidance and procedures used by Lhe Defense
Atomic Support Agency.

DEPARTMENT OF THE ARMY
PROCEDURES AND RESULTS

The Department of the Army's procedures for implement-
ing section 203 called for a review of each research effort
by the activity engaged in the research and for a subsequent
review of each such effort by the Army Research Office.

According to an official of the Army Research Office,
a standard method for accomplishing its review was not spac-
ified for each of the Army activities involved; instead each

organizational unit was to develop its own review procedures.

Our examination was confined to the procedures employed by
the Army Research Office-Durham for performing its relevance
reviews.

The Army Research Office-Durham did not develop written
procedures for its scientific divisions to follow in imple-
menting sectlon 203, Officials of this office prepared a
memorandun for us outlining the procedures followed in the
section 203 reviews,

1. The Chief Scientist and Deputy Chief Scientist made
prelimlnary surveys of active research projects to
determine their relevance to military functions.

It was determined that several research projects
would not satisfy the requirements of section 203,
It was determined also that almost all existing rel-
evance statements would have to be clarified in or-
der to explain in nontechnical terms the direct and

13
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apparent relationship of the research to specific
military functions or operations.

2. The scientific divisions were requested by the Chief
Sclentist to reexamine the scope of each active re-
search project and to rewrite the Army relevance
statements 1n nontechnical terms. The information
was to be supported by the Army Research Plan and
other official, but unclassified, documents. Also,
any comments from Army laboratory scientists con-
cerning the importance of the research to the Army
were to be included.

3. Each statement was reviewed by the Chief Scientist.
The criteria developed by the Army Research Office-
Durham for implementing section 203 (see p. 7) were
applied by the Chief Scientist in screening the
projects for compliance with military relevance.

On the basis of discussions with the chiefs of three
of the seven scientific divisions and a limited review, we
believe that the above procedures were followed.

The Office of the Chief Scientist considered 78 of the
487 active research projects (or about 16 percent) to have
insufficient military relevance to comply with section 203.
Of the 78 projects, 50 involving only fiscal year 1969 or
earlier funds were to be terminated when their currenf sup-
port periods expired. The remaining 28 projects involved
fiscal year 1970 or later funds which were already obligated
or were to be obligated. This information was ltransmitted
to the appropriate Army Research Office divisions respon-
sible for monitoring the Army-wide program for the appli-
cable field of science.

An Army Research Office official informed us that, to
ensure future compliance with section 203, statements re-
flecting the relevance of the proposed research will be in-
cluded in documentation in procurement requests, Army Re-
search Office officlals informed us also that:

1. No Army activity, other than the Army Research
Office-Durham, had reported any nonrelevant re-
search.,



2. Each research project had been reviewed at the Army

Research Office division level. None of the projects

which had been considered relevant by lower echelons
had been considered nonrelevant in these reviews.

3. On the basis of their reviews, the Army Research
Cffice divisions determined that 14 of the 28 proj-
ects involving fiscal year 1970 funds that had been
disqualified by the Army Research Office-Durham had
complied with section 203. Contracts had been
awarded for three of the remaining 14 projects, and
it was agreed that these three projects would be
continued until the funds provided were exhausted.
Planned use of fiscal year 1970 or later funds for
the other 11 projects was canceled.

4, After completion of the reviews by the responsible
division a panel, conslsting of the Deputy and the
Scientific Director of the Army Research Office and
its division chiefs, made a spot check of prior re-
views but made no reversals of prior decisions of
the divisions.

The Department of the Army reviewed a total of 1,579 basic
research projects and disqualified 64, or 4.1 percent, under
section 203.

Of the 64 disqualified projects, 14 involved fiscal
year 1970 basic research funds totaling about $371,000.
(See app. 1 for a breakdown of these projects by field of
science.)

Reversal of lower level decisions

Upon inguiry into ths reasons for reversing the decl-
sions on 14 of the 28 projects involving fiscal year 1970
funds that had been disqualified by lower echelons under
section 203, we were 1lnformed by Army Research Office of-
ficials that relevance was a matter of degree and was sub-
ject to individual judgment. They expressed opinions that
the Army Research Office~Durham's judgment and interpreta-
tion of section 203 had been too strict. We discussed spe-
cific examples of reversed disqualifications with Army Re-
search Office officlals. In general, their replies were
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that the research projects had potential for benefiting
the Army's operational capabilities or that the projects
were of interest to other Army research activities,
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DEPARTMENT OF THE NAVY
PROCEDURES AND RESULTS

In November 1969, the Chief of Naval Research issued
instructions to Office of Naval Research personnel requlr-
ing that reviews be made of all research project summaries
and planning summaries to ensure that the statement of re-
search objective showed a direct and apparent relationship
to a specific Navy function or operation. In December 1969,
the Chief of Naval Research directed other naval activities
administering basic research projects to perform similar
reviewvs.

Following the issuance of directives in December 1969
by the Office of the Secretary of Defense, the Chief of Na-
val Research established procedures for performing the sec-
tion 203 review., Each basic research project was to te sep-
arately reviewed by six officials of the Office of Naval Re-
search, starting with the responsible defense research
sciences subelement monitor and ending with the Chief of
Naval Research, each level's decision superseding the prior
levels' decisions. In addition, Office of Naval Research
officials reviewed all other basic research projects under
cognizance of the Navy bureaus, systems commands, and other
Navy activities. The detailed instructions provided that
each project be classified, according to the reviewer's
judgment, in one of the following three categories.

1. The title of the ressarch project or the statement
of vesearch objectives did not comply with provi-
slons of section 203 but c¢ould be revised to meet
the requirement.

2. The title and statement of objectives did not comply
and could not be revised to show that the research
complied with section 203 requirements.

3. The research met the requirements of section 203, .

Under the above procedures, each of the six reviewers was
to record his decisions on a work sheet.

The results of the reviews and the recommended aclions
for disposition of those projects which did not comply with
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section 203, were reported to the Assistant Secretary of
the Navy (Research and Development)., The Chief of Naval
Research stated that the Assistant Secretary of the Navy
(Research and Development) had reviewed and accepted all
final decisions made by the Chief of Naval Research.

So that future compliance with section 203 require-
ments would te ensured, in November 1969 the Office of Na-
val Research procedures were amended to require that state-
ments of research objective show direct and apparent rela-
tionships to specific military functiorns or operations. In
addition, the Chiel of Naval Research established a proce-
dure in February 1970 requiring that all naval activities
submit to bhim for review a basic research project summary
of each new, vrenewal, or modified contract and in-house
work assignment.

A total of 2,493 Navy basic research projects were re-
viewed, and 219, or 8.8 percent, were classified as not
complying with section 203. Of the 219 projects, 134 in-
volved fiscal year 1970 basic research funds totaling about
$4.6 million.

In a February 1970 memorandum, the Assistant Secretary
of the Navy (Research and Development) advised DOD of the
proposed disposition of the research projects not complying
with section 203, Of the 219 projects, 157 will be allowed
to expire under the terms of the current contrachts, 48 in-
house research projects witl not be continued after June 30,
1970, and 14 projects will be terminated at a time mutually
convenient to the Navy and to the contractors. These 14
projects involved equipment loans or other nonfunded arrange-
ments which were not associated with obligation of funds.

In addition, in April 1970 the Office of Naval Research
reviewed all research plamning documents and concluded that
research in its fundamental physics program and elementary
particle physics program was too broad to meet section 203
requirements. These two programs will be dropped from the
Navy's research program, and most research contracts under
these programs will be terminated upon expiration of cur-
rent contracts, The remalining contracts will be transferred
to other programs.
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Reversal of lower level decisions

Navy records of the reviews made by Office of Naval
Research officials showed that in several instances deci-
sions as to whether certain research projects met the cri-
teria of section 203 differed among the six levels of re-
view. We noted that generally the initial two review
levels, consisting of scientific officers directly involved
in the programs, had disqualified fewer projects than had
the top management officials. 1In a few scientific areas,
however, a number of projects disqualified by lower level
reviewers had been reinstated by the Chief of Naval Research.

The areas of science where principal differences in the
decisions were noted are described below.

In the astronomy and astrophysics program, none of the
31 projects which we reviewed had been disqualified by the
first two review levels., Up to 16 of these 31 projects were
determined not to be in compliance with section 203 by the
next three review levels, The Chief of Naval Research ulti-
mately disqualified 13 of the 31 projects, He told us that
apparently the higher level reviewers had not had as much
enthusiasm ahout the projects as could be expected of those
directly involved in these projects.

During our review of 200 projects in the general physics
program, we noted that 47 projects ultimately had been found
to have no direct and apparent relationship to specific Navy
functions or operations. Of the 47, only five were placed
in this category by the first two review levels. The Chief
of MNaval Research stated that 1t was a matter of interpre-
tation where to stop on the continuum of naval relevance 1In
deciding which projects have a direct and apparent relation-
ship., He said that he disqualified those physics projects
where the research, in his opinion, was several steps re-
moved from direct naval needs.

In the area of nuclear physics, 29 of the 52 projects
were disqualified under section 203; however, only 16 to 20
of the 29 projects had been disqualified at the lower levels.
The Chief of Naval Research informed us that he believed that
the Navy's muclear physics program should be oriented toward
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control of muclear fusion on earth, rather than studies of
energy gources in the universe, and that his decisions re-
flected this thinking.



DEPARTMENT OF THE AIR FORCE
PROCEDURES_AND RESULTS

In a December 1969 memorandum, the Commander, Office
of Aerospace Research, directed that all subordinate activ-
ities review each research project summary and rewrite the
relevance statement in the spirit of section 203. In De-
cember 1969, the Office of Aerospace Research established
its plan for reviewing all research projects, which provided
for three levels of review by panels or teams.

The first review level consisted of 13 panels, one for
each of the Air Force's scientific area subelements, such
as General Physics, Each of the subelement panels was com-
posed of from four to 1l persons designated from Office of
Aerospace Research headquarters and field organizations, as
well as from Headquarters, U.S, Air Force, and from Air
Force Systems Command. The panel members were to separately
review the relevance statements in their subelement and to
classify each project into one of the following categories,

1. Work units considetred relevant.

2. Work units considered relevant but inadequately
justified,

3. Work units considered irrelevant.

The instructions provided that, to arrive at the final de-
cision, the subelement panel place a project in the irrele-
vant category if one or more of the panel members voted for
that category. The subelement panels which provided the

initial screening placed 82 projects in the irrelevant cat~-

egory.

The second review level consisted of senior officers
from Headquarters, U,S. Alr Force; Office of Aerospace Re-
search; and Air Force Systems Command., The senior officers!
review team reviewed all projects that the subelement panel
considered irrelevant and a sample of 5 to 10 percent of
those considered relevant or in need of additional justifi-
cation, The senior officers increased the number of ir- '
relevant projects from 82 to 95,
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The third review level included Air Force general of-
ficers and the Deputy for Laboratories, Office of Assistant
Secretary of the Air Force (Research and Development). The
Deputy for Laboratories informed us that he and the general
officers had sampled the decisions made by the subelement
panels and the senior officers' review team and had found a
need for special reviews of projects in the general physics,
nuclear physics, terrestrial sciences, -astronomy and astro-
physics, and biological and medical sciences subelements,
The special committee established to reexamine these proj-
ects increased the number of irrelevant projects from 95 to
202. These results were subsequently reviewed by the Dep-
uty for Laboratories. As discussed in detail on page 23,
he reversed about 42 percent of the prior decisions to dis-
qualify projects under section 203,

In February and April 1970, the Office of Aerospace
Research, to ensure future compliance with section 203 re-
quirements, issued instructions containing criteria for se-
lecting and evaluating all research efforts to subordinate
activities, These instructions provide for selective re-
views by the Office of Aerospace Research of research pro-
posals accepted by subordinate activities, as well as for
reviews of the statements of relevance by the responsible
Office of Aerospace Research scientific monitor,

A total of 1,896 basic research projects were reviewed,
and 151, or about 8 percent, were classified as not meeting
the section 203 requirements, Of the 151 projects, 72 in-
volved about $3.9 million of fiscal year 1970 funds; nearly
$23 million had been applied from inception of these proj-
ects.

In March 1970, the Office of Aerospace Research was
given guidance regarding disposition of those projects not
complying with section 203, The instruction provided that
purchase requests involving fiscal year 1970 unobligated
funds be withdrawn and that all projects having fiscal year
1970 or prior year obligated funds be terminated immedi-
ately, phased out before the normal expiration dates, or
allowed to expire under the terms of the contracts or
grants, It also required full justification of those proj-
ects to be continued beyond July 1, 1970.
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In April 1970, the Office of Aerospace Research re-
ported to Headquarters, U,S. Air Force, that, of the 1351
“projects disqualified, 139 were to be closed out on or be-
fore June 30, 1970. The remalning 12 projects were to be
placed in other disposition categories--two were justified
for continuing heyond June 30, 1970, two were moved to the
relevant category, four were still under consideration, and
four others were withdrawn,

Reversal of lower level decisions

Air Force records of the reviews made by the various
review levels showed that generally there was agreement on
vhat projects had or had not direct and apparent relation-
ships to military functions or operations, However, we
noted two significant exceptions,

The first exception irvolved the Air Force's nuclear
physics program where the initlal declisions by the subele-
ment panel thalt most projects met the provisions of sec-
tion 203 had been reversed by the next review levels., Ul-
timately, of the 27 projects in this program, 26 were dis-
qualified under Section 203. The Deputy for Laboratories
informed us that he and the Commander, Office of Aerospace
Research, had reviewed the general direction of the Air
Force nuclear physics program and had reached a decision
that, because the program emphasized research in nuclear
propulsion and new energy sources, it was not oriented to-
ward specific Alr Force functions or operations and should

be phased out. The remaining project, which was determined

to be in compliance with section 203, was transferred to
the general physics program. About 512 million had been
applied to the 26 disqualified projects.

The second exception was in the astronomy and astro-
physics program where 88 projects had been reported to the
Headquarters, U.S. Air Force, as not complying with sec-
tion 203. This decision was reversed by the Deputy for
Laboratories who reinstated 73 of the 88 projects, leaving
only 15 in the disqualified category. He told us that his
decision had been based upon careful consideration of the
potential applications of this research to Air Force commu-
nications and surveillance systems, He stated that, since

the members of the speclal review team were from scientific
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areas other than astronomy and astrophysics, they appeared
to have lacked detailed knowledge regarding potential ap-
plications in this area, He added that this review team
had taken an ultraconservative approach inasmuch as if one
or more members placed a project in the irrelevant category
the team disqualified the project.



ARPA PROCEDURES AND RESULTS

Statements of relevance were requlired by ARPA for all
active projects, even those for which no fiscal year 1970
funds were required. The ARPA Director initially requested
that his eight program directors furnish him with lists
showing the short titles of projects for which relevance
statements would be submitted, These lists were reviewed
by the Director and Deputy Director of ARPA for general
consistency among the program directors as to approach in
preparation of relevance stalements,

We were advised that the wording of the final rele-
vance statements reflected the joint effort of the project
managers and prozram directors and, in some cases, contrac-
tor persounnel. Supervisory review, we were told, was as-
signed to the special assistant to the Deputy Director of
ARPA. 1In addition, ARPA's Director and Deputy Director re-
viewed a sampling of the projects. ARPA considered all of
its 403 research projects relevant under section 203 cri-
teria.

The Director of ARPA, in testifying before the House
Committee on Armed Services on the fiscal year 1971 defense
procurement authorization, made the following statement re-
garding the impact of section Z03.

"There was a rather perbaps unique situation in
ARPA, such that the impact of section 203 was per-
haps somewhat different for ARPA than elsewhere.
When the Deputy Director and I came onboard ARPA
as top management we felt that we wanted to di-
rect ARPA toward highly significant military R&D
[research and development] to a greater extent
than had been the case before. So in late 1967
and early 1968, we went through a detailed review
of all projects and directed our office directors
to see whether or not the research we were doing
would really, as we say, 'change the name of the
game' in a military framework.

"And if it did not, we wanted them reviewed and

if possible strongly oriented toward defense. So
that happened and that action happened to precede
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sectlion 203. So section 203 to us, reiterated,
if you will, our selection criteria for all the
projects that come in that we have to reject un-
less we could see where they would go in terms of
the military capability transferable to the ser-
vices. The effect of that was emphasized by sec-
tion 203 in the following sense; we had to make
it a matter of written record by project, down to
the work level, of what the specific relevancy
was of each project."

To ensure future compliance with section 203 provi-
sitons, the Director of ARPA issued a memorandum in January
1970 requiring a sectlon entitled ''Relevance to the DOD/
ARPA function and mission' on all requests for new or ex-
tended projects. This section is to contain a clear de-
scription of the proposed project and its relationship to
a specific military function.

GAD comments on adequacy of ARPA procedure

ARPA's screening procedure included fewer levels of
examination and a broader interpretation of section 203
than the military services' reviews.

We reviewed ARPA's relevance statements of their cur-
rent behavioral sciences research projects listed below.

FY 1970
. program
Title (000 _omi tted)

Computer Analysig and Modeling of RBuman Behavior 52,031
Center for Computer-Based Behavioral Studies 1,036
Acticn and Reaction in Intermatfional Conflict Systems 69
International Security Data Archive Anmalysis Center 549
Conflict Dimension of International Affairs 163
World Conflict Event-Interaction Survey 20
International Alliances and Aliguments 89
Advisor Selection and Training Research 590
Regearch in the Psychology of Languages 55
More Effective Individualized lnstruction 109
Buman Performance as Related to Basic Information Processing Functions 123
Percaption, Cognition and Information Processing 300
Voluntary Enhancement of Physiologlcal Functions 163
Conference on Voluntary Improvement of Individual Performance 10
User-Network Lnteraction ARPA Camputer Network '+
Total $2.400



For some of these projects, as the titles indicate,
the direct and apparent relatlionships to specific military
functions or operations may be questionable.

All rhese projects were considered by ARPA to comply
with section 203, The purposes of the research as ex-
plained in the ARPA relevance statements, however, do not
appear directly applicable to the solution of military
problems or seem more appropriate for civil agencies. In
contrast, as stated previously, the wmilitary setrvices in
their reviews disqualified certain projects because they
were not directly related to military operations or because
civil agencies had primary responsibility for the areas.
Three of the ARPA projects are discussed below,

The purpose and goal of one project--a cooperative un-
dertaking among behavioral scientists and computer experts
at two unlversities for which ARPA has already provided ap-
proximately $4.1 mlllion and plans to provide an additional
$5.5 miliion-~have been described by the performing univer-
sity and confirmed by ARPA as follows:

"JTts purpose is to provide advanced computer
tools and methods especially adapted and useful
in the behavioral sciences.

"The goal is to develop a consistent collection
of methods by which a behavioral scientist may
call up data from a variety of sources, organize,
store, index, and label them, perfect and trans-
form them, perform statistical analyses on them,
build and test theoretical models, and predict
outcomes that can be tested."

Thus the purpose of this project is not primarily to per-
form research related to military behavioral problems but
to develop methods which may subsequently be used in per-
forming research related to military or nommilitary prob-
lems. ARPA's relevance statement for this project is shown
as appendix II.

This project is subject to question on the basis that
it is not the responsibility of the military to develop
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techniques, methods, and tools which can be used in im-
proving behavioral science research. This activity has
broad national significance and may be more appropriate
for the National Science Foundation. We note that Public
Law 90-407, enacted July 18, 1968, which amended the Na-
tional Science Foundation Act of 1950, provides authoriza-
tion and direction for the Foundation to foster and support
the development and use of computer and other scientific
methods and technologles, primarily for research and edu-
cation in the sciences,

Some of the behavioral sciences projects concerning
international affairs may be more relevant to the Depart-
ment of State than to DOD.

An example of this type of project is a study in '‘Con-
flict Dimensions of International Affairs,' which has re-
ceived support in the amount of $653,000. The purpose of
this project is to develop a theory to link national at-
tributes--such as wealth, size, and power--to long-run
(5 to 10 years) forecasts of international military behav-
ior, such as participation in military alliences and waging
war. ARPA believes that the relevance of this project to
DOD is the more adequate forecasting of important events
and trends in international security affairs for long-range
planning purposes. ARPA's statement for this project is
included as appendix III.

Another project which has received support in the
amount of $865,000 and which appears to be more appropriate
for the Department of State has the following objectives.

l. To establish an International Security Data Archivé
and Arnalyses Center to manage and disseminate in-
ternational and foreign area data developed by DOD
and other agencies for purposes of building predic-
tive models to anticipate international conflict
events,

2. To coordinate independent scientific studies of in-
ternational conflict into a unified and utilizable
product.



=3

3. To develop seminar and other procedures for rapid
model building with provision for immedlate valida-
tion, for prediction of the effectiveness of strat-
egies to avoid or control international conflict.

ARPA believes this project can be applied to DOD's strate-

gic planning and threat assessment. The relevance state-
ment written by ARPA is included as appendix 1V.
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CHAPTER 4

EXAMPLES OF DISQUALIFIED PROJECTS

We were informed by the Deputy Director of Defense Re~
search and Engineering that the reviews of all research ef-
forts by upper echelons in implementing section 203 were
useful and beneficial because that was the first time top
management had taken a detailed look at the research which
was being conducted. As previously mentioned, the sec~
tion 203 reviews prompted the Air Force to phase out its
nuclear physics research program and the Navy to sharply
curtail its activities in this area. Further, some projects
had been supported for 10 to 15 years, yet the military was
still unable to meet the requirement of section 203 that
each research project have a direct and apparent relation-
ship to a specific military function or operation.

We examined the files of the Air Force's nuclear phys-
ics research program and the files of 19 projects from
other programs which had been determined by the three mili-
tary services to be in noncompliance with the provisions of
section 203, Highlights of the nuclear physics program and
10 of the disqualified projects are presented below. In
most cases the disqualifications of the projects by the
military services involved one or both of the following
reasons.

L. The research need was not a uniquely military prob-
lem, and a civil agency had research responsibility
for the area.

2. The research was too far removed from actual appli-
cation to have a direct relationship.

AIR FORCE NUCLEAR PHYSICS
RESEARCH PROGRAM

The Air Force, under section 203, disqualified 26 of
the 27 projects in the nuclear physics program. About
$12 million had been expended on these 26 projects., Of
this amount, about $2.3 million had been expended from 1953



on one project--Solar Flare Phenomena and Electromagnetic
and Particle Enviromment of Space Radiatlion Hazards.

Historically, the Air Force has been involved in re-
search that would develop new nuclear energy and propulsion
sources. As stated in the Ailr Force publication entitled
"Air Force Research Objectives 1969," the nuclear physics
program was to focus on three areas of importance: cosmic
rays, nuclear structures, and high-energy physics. The
publication further stated that the goals of studying cosmic
rays and nuclear structures were to (1) investigate new
energetic processes that may lead to new schemes of power
generation, (2) continue the determination of nuclear prop-
erties, such as energy levels, and (3) provide information
on the origin, energy distribution, compositlion, and atmo-
spheric attenuation of cosmic rays. The publication pointed
out that the study of cosmic rays was important to the pre-
diction of the severity and duration of radio communications
blackouts.,

The Deputy for Laboratories advised us that, after
reviewing the Air Force's nuclear physics program under Ssec-
tion 203, he believed that the type of research the Air
Force had been pursuing was not directly related to Air
Force functions. For example, although limited areas of
nuclear physics research, such as the effect of cosmic rays
on communications, were related to Air Force functions,
other areas of cosmic ray study for schemes of power genera- y
tion were not directly related and were properly the func-
tion of the Atomic Epergy Commission and the National Aero-
nautics and Space Administration.

AIR FORCE RABIES PROBLIEMS--RESEARCH ON
BETTER PREVENTION IN SOUTHEAST ASTA
AND OTHER EPIDEMIC AREAS

P P V-

The research project was related to the development of
a better rabies vaccine. The Air Force Office of Aerospace ;
Research had sponsored this research from March 1969 in the i
amount of $56,801. i

The project was disqualified during the section 203
review, because the revliew panel felt that raties was not a t
unique military problem and that research in this area



should be conducted by the Communicable Disease Center of
the National Institutes of Health.

We obtained information that the National Institutes
of Health had been engaged in rabies research for over
30 years and had awarded 29 rabies research grants totaling
$2.3 million over the past 12 years. One of the investiga-
tors currently supported for rabies research is the investi-
gator conducting the Air Force's rabies projects,

AEROSPACE MEDICAL ASPECTS OF RAPID DJAGNOSIS
OF DISEASE AND DETECTION OF PATHOGENS

The purpose of this research project was to develop
techniques for the early detection and identification of
viruses and other microorganisms.

It had been sponsored by the Office of Aerospace Re-~
search for 5 years in the amount of $372,201.

According to information provided by the Office of
Aerospace Research, the review panel decided that the need
for these clinical techniques was not unique to the Air
Force, since it would use the techniques in the same way as
would a civilian hospital. It was felt that research in - :
clinical techniques was the responsibility of the National
Institutes of Health,

ATIR FORCE FLIGHT SAFETY RESEARCH-~-STUDIES OF
THE BIRD-ATRCRAFT COLLISION PROBLEM

This project involved an examination into the environ-
ment of the whistling swan in the Chesapeake Bay and the
factors that affect the swans' migrating behavior. The re-
sults were to be the basis for developing military and
civilian procedures designed to reduce the chances of air-
craft collision with swans. 1In 1962 one collision of a
civilian aircraft with a whistling swan had been reported,

The Air Force Office of Aerospace Research had spon-

sored this research from February 1968 in the amount of
$102,482.
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The Air Force review panel found that thils project did
not meet the requirements of section 203, because it was
oriented toward basic envirommental studies of the whistling
swan. The panel felt that, although this project might be
of scme value to the naturalist, the Air Force would not
benefit from it.
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METHODOLOGY FOR ANALYSIS OF
INTERNAL SOCIAL MOVEMENT

This project was to developmethods and theory for the
study of incidents of violent social protest and broad so-
cial movements in the context of social system change. The
project was based on public records and historical documents
of the 19th century from societies in two different cul-
tures, western and oriental. It was felt that prediction
of future social change would be of use to Air Force sys-
tems planners for environmental and political analyses.

The Air Force had supported this project from 1966 in the
amount of $229,585,

The Air Force determined that this project did not
comply with section 203, because the Alr Force felt that the
project was more relevant to the mission of the Department
of State than the Air Force. The Air Force review panel
felt that section 203 was directed at research that could,
or perhaps should, be supported by other agencies and there-
fore disqualified the project on that basis. The panel ex-
pressed the belief that the project should be continued un-
der the support of the Department of State.

CONTROL OF DENTAL CAVITIES BY DIETARY MEANS

This research project comprised experiments on labora-
tory animals whereby changes in diet by specific additions
of certain minerals might be measured for their effect in
decreasing dental cavities, since the absence of these min-
erals was known to strongly influence animal and human
health,

This project had been sponsored by the Office of Naval
Research for 14 years in the amount of $256,033,

The project was disqualified because Navy officilals
believed that the project did not meet the direct and ap-
parent relationship requirement of section 203. These of-
ficials were of the opinion that the method of dental care
promised by this research did not meet the requirements of
section 203 in the light of the short tenure of most naval
personnel.



We believe that this project 1s more appropriate for
conduct by the National Institutes of Health or possibly
the National Science Foundation,

INVESTIGATIONS OF SKILLED
MUSCULAR RESPONSE LEARNING OF NAVAL TASKS

This research project comprised experiments with pri-
mates, to evaluate behavioral theory about responses to
stimuli which, in turn, result in changes in subsequent
stimuli. The purpose of the project was to gather back-
ground for behavioral concepts such as learning, motivation,
and problem solving.

The Office of Naval Research had sponsored thils re-
search for 14 years in the amount of $279,866,

The Navy found that this project did not comply with
section 203, because the study used rats and primates,
rather than human beings, as its subjects for research.
The research was considered too far removed from actual
naval applications to have a direct relationship.

RADIO STAR
INTERFEROMETRY

This research project used antennas and receivers to
observe radiations from celestial objects to determine their
locations and identification. The research yielded infor-
mation on properties of radio stars which had importance
in the evolution of new types of navigation and electronic
systems,

This project had been supported by the Office of Naval i
Research for 15 years. About $4,600,000 of Navy funds had
been applied to the project.

This project was disqualified in the Navy review, be-
cause the research required a long-time effort which would
involve many investigators throughout the world and because,
in the reviewer's judgment, the research did not have a di-
rect relationship to the Navy's needs. We were advised that
a number of similar efforts were supported by the National
Science Foundation,

.t -

35



RESEARCH IN THE THEORY OF RIEMANN SURFACES

This project comprised research to extend prior studies
at a university concerning a theoretical concept, developed
and defined by Georg Friedrich Riemann, a 19th century
mathematician, to present a multivalued mathematical expres-
sion as a single-valued one. The Army Research Office-
Durham and its predecessor organization had supported this
research for 16 years in the amount of about $289,000.

The project was originally justified on the basis of
the competence of the chief investigator, the National Acad-
emy of Science's high rating for originality and scientific
merit, and acceptance of the project by five Army laborato-
ries. These laboratories, however, commented that the proj-
ect had no direct application to their military needs. The
Army's justifications for renewing support for this research
project were basically similar to its initial justification.



- RESEARCH IN THE THEORY OF RIEMANN SPACES

The project comprised research in mathematical theory
at another university by further developing existing theo-
ries about numbers in certain seriles arrangements and the
variances in their values, specifically adapted to a series
of numbers.

The work had been supported for 15 years by the Army
Research Office-Durham and its predecessor organization to
the extent of aboul $343,000.

The reputation of the principal investigator appears
to have been the overriding consideration for accepting
sponsorship of this project. His reputation, substantiated
by technical publications and doctorate degrees, also in-
fluenced decisions to continue financial support. Rele-
vance of the project to Army needs was not shown.

The project originally had been accepted largely be-
cause the National Academy of Sciences had attested Lo the
reputation and competence of the principal investigator, as
well as to the significance of his investigation program.
Army laboratories indicated that the original proposal was
good, overall, but one laboratory stated that the nature of
the research was not such as would permit its early use in
ordnance research and development work,

There was no indication that relevance to Army needs
had been considered at all when the work was renewed for
support eight times after the first year.

RESEARCH IN ALGEDBRAIC TOPOLOGY

The project consisted of research to extend funda-
mental knowledge about a body of mathematical theory which
was useful in relating difficult problems to simple ones--
for example, a step-by-step mathematical process, such as a
serles of computations, would solve certain classes of com- ,
putation problems under specified conditions. )

Support for this research had been provided for 10

years by the Army Research Office-Durham and its predeces- !
sor organization in a total amount approximating $214,000, ‘

37



In our opinion justifications for starting and renew-
ing support for the project showed that the work had never
been directly related to Army nceds.

The original justification for support was a suffi-
ciently favorable rating by the National Academy of Sci-
ences; good, overall ratings by two Army laboratories; a
reasonable budget; and the comment that there were only
three other projects in the same field. There was no indi-
cation that military relevance had been considered. The
Army laboratories which evaluated the original proposal in-
dicated that it was weak in military relevance and weak
overall, direct or indirect applications to any engineering
problems in the present trend of applied mathematics were
not likely, and application to ordnance research could not
be predicted.

Evaluations by the National Academy of Sciences and
Army laboratories were used as the basis for renewing sup-
port. It was noted that, of the Army laboratories that had
been consulted to evaluate proposals in eight instances,
none had indicated that the research work being performed
was of significance to the Army.
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APPENDIX I

SCHEDULE OF BASIC RESBARCH PROJRCTS
DETERMINED BY TME MILITARY SERVICES TO BE DISQUALIFIED

UNDER SECTION 203 BY F1ELD OF SCIENCE

: Army. Alx Force
Sclentific Reviewed Navy (note a)
area (pote b) Disqualifted Reyjewed pisqualified Reviewed [Disqueliffed

Physics 162 21 340 79 274 39
Chemistry 168 21 7) 2 94 21
Mathematice 120 1?7 286 6 207 10
Hisslles 12 - N/A N/A N/A N/A
Electronics 195 - 110 12 156 -
Materisls Sciences 134 - 203 2 98 3
Mechanles 131 3 247 6 157 2
Energy Conversion 37 1 86 1 111 1
Qceanography N/A R/A 302 30 N/A N/A
Tarreatrial Sclonce &5 1 74 2 100 2
Atmogpheric Scicnce 88 - 38 - 222 -
hstronowy end Astrophysics K/A N/A 47 13 273 15
Blologtcal and Medleal

3clences 367 - 516 50 57 17
Behavioral and Social

Sclence 22 - 171 14 29 3
Other _N/A N/A __M/A N/A -2 -

Total L.501 _64° 2,493 paby L.7% 14

9The schedula cdoss not shaw the 116 projects reviawed and 37 disqualifiad in April by the Air
Force subsequent to the initial review because this irnformation was not available,

bAztlve basic research projects are shown for the Army as of May 5, 1970, because Lt did not re-
tain a record of the mmber of projects reviewed by sciencific area. The total reviewed by tha
Arrty in January ard Februsry 1970 was 1,579,

“Ihe Army did not dlsqualify any in-house research; therefore none ara {ncluded in the total rea-
search projects disgualified,

dThcre aTe 48 in-house projects included in the 219 pro)ects disqualified by the Navy.

“There sre nine I{n-house projecta included Ln the 114 inpitially dlsqualified by the Alr Force.
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APPENDIX 1II
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Relevance Stutements - Behavioral Sclences

Cornputer Analysis and Modeling

The Departmoent of Delense is ';Esponsi.ble for developing and operating ae
econormically and reliably as possible a large number of compicx man-machino
systems. These include: hardware for effective individual and group uec;
training and cducating thousands of men and assigning them to over 2000
different military specialtica. Accordingly, Do) personncl need to be able

to determine the effects of large numbeys of posaible changes in engincering
and personnel policy without actually implementing these changes in

the operating system, This project will develop underlying methods and
techniques for analysis and testing which can aid Dcefense officials to maite such

determinations.

This cffort will develop more powerful and effcctive behavioral science tools
for the following rescarch operations:

1. Flexible access and handling of large bodies of data including
updating information and combining caregories of information,

Z. Analysis of time-series and trend data in which events are not
statistically independent. Mast indicaior aystems whether of
counter -insurgency situations or the cavecer progress of Project
100, 000 mecn have this attribute of statistical dependence,

3. Mapping and analysis of linkages in nctworks, i, e., of the ways in
which elements of a complex systern {c.g., a division, a warning
system, an alliance) interact with each other.

4. Formalization of alternative procedures for data transformation,
scaling and data reduction with resullting clarification of the
distortions unique to cach procedure

5. Determination.of cause and effect relationships between personnel,
group societaly and international phenomena

6. Formal analysis of the content and flow of language

7. Simulation and modeling, in particular, estimating parametecrs,
validating models, and specifying their implications,
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Examples of the relevant applications from work unite within thease research
areas arc as follows:

1. Data Management -- Convenicnce to work with large sets of data
quickly without going through a lgng period of preparing the data
spccifically for cach analysis,

Examples of utility to DoD:

a. Data exists on the depth of harbors and harbor enterancee in
various locationa which may be appropriate for development for
military purposes. One could, with procedures under development
by this project, rapidly retrieve a map marked with the harbors
for which there is data, and by indicating a specific harbor, a
blow up with the isometric depth range at two meter intervalg and
other similarly specific information. In other words, the
information itself will be dealt with directly and efficiently, not
the files that contain the information.

b, A sizeable project which is unique to the Department is the
maintenance of inventory of spare parts. A data base of the
type studied under this contract is cesential for such a hugo
information system. The conirol of millions of spare parts,
engineering changes, obsolescence and other factors involved
in a data base related to a large capital equipment system which
is evolving over time will be come feasible,

Time Series -- Analysis of data extended through time

Examples:

a, Using such'data as a number of serial reports based on aerial
and on ground observation, and recports of possible missile site
construction for 25 geographical areas located over the last ten
years, patterns could be searched that could have predicted other
major crises or overt moves as well as the Cuban missile crigis,

b. Expériment on watch keeping in space stations, Responsiveness
to stimuli vs. tlme of day, body temperature, length of watch,

over watch and other duty periods could be analyzed as time series
for improvement in performance on space stations,

¢. The analysis of equipment effectivencss over time to identify
obsplescence, unusual wear or breakdown occurrences. Generation
of a systern of control tailored to the anticipated wear characteristics
of the equipment.
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3. Multivarate Analysis/Multi-dimensional scaling -- Analysis of data
that involves the interrclationship of many variables in ordey to clarify
and quantifly the nature of their combined cffects,

Examnple: We have data on age, school background, family
socio~cconomic status, aptitude (test scores), athlectic ability,
language ability, e¢tc., on a large sect of voluntecrs. How can
we predict success in the many possible alternative military
carecers?

4, Causal Analysis -- [mputation of causation in complex processes

Example: Records exist of all fighter pilots in Korean War. We
know the types of planes, weather conditions, age, tra.mmg, etc.,
of pilots, as well as many characteristics of enemy air activities.
What leads to the "Ace' phenomena? What cavsed a few pilots to
shoot down many enemy aircraft while others shot down none?
We have to know actual causcs because it would do no good to
locate variables that only correlate with but¢ are not causes of the
succeass of the pilot,

5. Analysis of Text -- Analysis of information represented in the form of
natural language text,

Example: From the text of debricfings of pilots in computer
processable form, we could attempt to determine the cause of
aircraft loss under certain unusual conditions. If an aircraft

was passing through the sonic barrier and the outside temperature
wasg just below freezing, text analysis programs could be used to
secarch automatically through all the briefing text for croasing
sonic barrier just below freezing (and many other phrases with
similar meaning) to isolate all text relating to the conditions

that we suspect to be related to the losgs.

6. Modeling -~ Construct specific theory of what takes place in glven
situations or processes, stating the relationships toward the whole
among all the significant variables, A computer program model {5 a
definite theory expressed in the form of computer programs that operate
upon or are related to data stored in the computer. Computer based
models employ data management and data analysis and provide a
superior way of connecting-theory with data in planning, problem
solutionsa, decision-rnaking, etc.
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Examples of utility for Dol problums:

a. Plan for an airdrvop of safc conducl pagses within several
bours., Given: Some knowledge of encrny language diversity;
enemy geopgraphic dastribution; wind force direction

b. Determination of an optimnum maintenance schedule for
aircrafl, given records of components and system failures and
of mission oborts.

c. Design of a dctection systerm (sonar, radar, sentry ,
etc.) to prevent infiltration (submarines, aircraft, troops},
given knowledge of the detection performance of individual
detectors. We want to determine the space layout and other
characteristics of the system, and then go on to relate its
performance to design factors in such a way as to continually
improve the performance.

d. Design a command and contrel system. Enough is known
about the performance and cost charactexistics and inter-
relationships of computers, communication equipment, software
and human factors so that the immediate problem is to find an
optimal design to make a complex ynodel ¢drresponding to various
concepts and the overall system design.

e. Design of training courses, Given various data about individuals
available for training, about the various tasks for which they are

to be trained, and about the relations of aptitudes to success in the
past, we want to make the best allocation of available teachers,
classronoms, instructional material, and other vesources.

f. Retargeting. New target plans musi sometimes be created
because situations arise which are not covered by any available
contingency plan. We have to take into account many factors
relating to availahility and capability of our weapons and those
of the enemy, the characteristics of possible targets, and their
aignificance to the enemy and to us.
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Relevance Statements - Behavioral Sciences

Con{lict Dimcensions of Inlernational Aflfaivs

This ¢ontract will develop a theory to link national attyibutes such as
woalth, slzc and power to long-run {5 to 10 yoarg) forocanty of International
military behuviovs such as participation in mititary alliancey and waging war,
with special cmphasis on Asian military affaive. DoD utilization can be

expected from use by various mxhtary planning and .policy groups for strategic
decision making.

The relevarce to DoD is for more adequate {forecarting of important events

ai-xd trendg in mternatxonal security affairs, Thig is of particular intevest

to Joint St.\ff» and the services' long range planners.

In preparing the Joint Strategic Long Range Study; Air Force Policy Objcectives
Series Papers; Army Basic Strategic Estimato; Navy Long Range Strategic
Study and Mid-range Study, some of the planners have been briefed as regards
thege forecasts derived from gquantitatively pased theory. Discussions srxe
underway to provide a continuous mechanism for getting the forecaste to the
planners in a regular fashion,

Method and data development here has been applied to pelicy study cork racted by
Alr Force of Doctrine, Concepts and Objectivesn.
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Relevance Statements - Belavioval Scicheos

Internationat Sccurity Data Avchive and Analysis Center

1. Decvelopment of International Relations Axchive
Tlis. praject_will manage and glvsgminate international and foreign
_areca data developed by DoD and other goverument agencies for purposcs
of huilding prediciive models to anticipate international conflict -events.
Application is 1o planning {unctions of JLRSS and JGS,

2. Coordination of Independent Sciontific Studies of International Conflict

This cifort will promote and facilitzte voluntary coordinztion of
ARPA-sponsored Quantitative Political Science renearch sfforts,
Application to operations of strategic planning and policy agsessment
groups will come from organization and integration of independent
rescarch e{forts into a unified and utilizable product,

3. Decvelopment of Medels for Prevention and De-escalation of Conflict

Ihis project will develop innovative seminar and othey procedures
for rapid model building with provision for immediate validation, for
prediction of effectivenegs of stratepies {0 avoid or control international
conflict. Application will come through uac by strategic planning and
threcat assessment groups such as JLR3S, JCS, and JWGA.

U.S GAQ, ¥ash., D.C.
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