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ERRATA

In the chart entitled, "Geographic distribution of total
Federal obligations to universities and colleges, FY 1970,
per degree granted, 1967-68," delete the word, "Million,"
from each of the lines shown in the legend. Anounte

shown in the legend are actually in whole dollars.

In the chart entitled, "Geographic distribution of Federal
P&D obligations to universities and colleges, FY 1970, per
Ph.D. degree awarded in the sciences and engineering, 1967-
68," dollar amounts were omitted from the legend. The
legend should read as follows:

1st 10 : $160,462 - $989,167
2nd 10 : $117,165 - 21&8,205
3rd 10 : $ 94,088 - $117,1k0
bth 10 : $ 79,334 - $ 90,603
A1l others: $ 34,648 - $ 78,390
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GENERAL NOTES

@ The Federal obligations in this study were reported by 13 agencies that
accounted for more than 95 percent of all Federal support to universities
and colleges and approximately 85 percent of Federal obligations to
research institutes and Federally Funded Research and Development
Centers administered by nonprofit institutions.

@ Hospitals, professional and technical societies, academies of science,
museums, and philanthropic foundations are not included in this study.
These types of organizations account for approximately 40 nercent of
total Federal R&D support to nonprofit institutions.

@ Federal obligations are reported for the Federal fiscal year, ending June 30
of the year shown.

® Educational data are for the academic year, 1967-68.
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FOREWORD

This report is the third in a series of annual reports to the President and
Congress on current patterns of Federal funding of research, development,
and other s¢ience-related activities at universities, colleges, and other non-
profit institutions, as required by the 1968 amendment to the NSF Act of
1950. The report is designed to serve as an aid to the determination .of
science funding policies by providing analyses of the agency, geographic, and
institutional patterns of Federal academic science support.

The report was prepared under the general direction of Charles E. Falk,
Director, Division of Science Resources Studies. The Data Management Sys-
tems Office, Edgar W. Barrett, Data Management Systems Officer, was respon-
sible for processing the data.

W. D. McElroy, Director
National Science Foundation

July 1971
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o Distribution of Federal support to universities and colleges, by type of activity and agency, FY 1970

Total obligations $3.2Billion
PERCENT OF TOTAL
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SUMMARY

EI colleges, by type of activity and agency, FY 1970

TOTAL PROGRAM SUPPORT

Between fiscal years 1969 and 1970 Federal
funds to universities and colleges declined by
$227 million, or nearly 7 percent, to a level of
$3,227 million. This represents the lowest level
of funding since 1966 and the first decline, in
actual dollars, in direct Federal support since
1963, the first year for which complete data are
available. Much of the decline in Federal support
may be attributed to a recent shift in Government
policy away from direct Federal grants for facili-

| obligations $3.2 Billion

PERCENT OF TOTAL
0 20 0 40 50 60

° 63‘6 . P
120

2 ' : o ! ties construction to subsidized interest charges

’ - on loans from non-Government sources. Initia-

- tion of this new policy had the effect of reducing

the Office of Education’s (OE’s) grants for the con-

~ struction of facilities from $248 million in fiscal
year 1969 to $73 million in fiscal year 1970.
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AGENCY DISTRIBUTION

Of the 13 agencies included in this study, 6
allocated 97 percent of all Federal obligations to
universities and colleges in 1970. Despite a 1969-
70 net drop of $242 million in total direct support
from the Department of Health, Education, and
Welfare (HEW) for higher education, this agency
continues to be the principal source of Federal
agency funds—awarding 64 percent of all Federal
obligations in 1970. At considerably lower levels
were the National Science Foundation (NSF) and
the Department of Defense (DOD). Together,
these agencies accounted for less than one-third
of the HEW total and about 20 percent of the
Federal total. Fluctuations in funding levels of
NSF, DOD, and the remaining three niajor agency
sources of support—Department of Agriculture
(USDA), National Aeronautics and Space Ad-
ministration (NASA), and Atomic Energy Com-
mission (AEC)—were small and did not exhibit
any particular pattern of change.

GEOGRAPHIC DISTRIBUTION

In 1970 the East North Central division replac
the Middle Atlantic States as the leading gro
of States receiving Federal support. Of the $
million decline in funds to the Middle Atlan
States, New Jersey accounted for $44 milli
New York, $42 million; and Pennsylvania,
million. The 47-percent drop in support to N
Jersey is in large part due to a return toa m
normal funding level for that State, whose t
in 1969 was increased by a $35 million grant
the New Jersey College of Medicine and D
tistry. Among the nine major geographic divisi
the only increase in 1970 support, compa
with 1969, occurred in the third-ranked So
Atlantic division, which showed a net increas
6 percent, or $29 million. The increase in
South Atlantic total for 1970 was primarily att
utable to higher totals for Florida, the Distric
Columbia, and Virginia.
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GEOGRAPHIC DISTRIBUTION

In 1970 the East North Central division replaced
the Middle Atlantic States as the leading group
of States receiving Federal support. Of the $102
million decline in funds to the Middle Atlantic
States, New Jersey accounted for $44 million;
New York, $42 million; and Pennsylvania, $16
million. The 47-percent drop in support to New
Jersey is in large part due to a return to a more
normal funding level for that State, whose total
in 1969 was increased by a $35 million grant to
the New Jersey College of Medicine and Den-
tistry. Among the nine major geographic divisions
the only increase in 1970 support, compared
with 1969, occurred in the third-ranked South
Atlantic division, which showed a net increase of
6 percent, or $29 million. The increase in the
South Atlantic total for 1970 was primarily attrib-
utable to higher totals for Florida, the District of
Columbia, and Virginia.

RANKING OF INSTITUTIONS

Although funding to the first 100 institutions in
total Federal support fell by 4 percent—$98 mil-
lion—from 1969 to 1970, relative concentration of
funds for this group of institutions increased
from 69 percent to 71 percent of total obligations
to all universities and colleges.

The Massachusetts Institute of Technology
(MIT), the leading recipient of Federal funds for
each of the last 8 years, in 1970 became the first
institution to go over the $100 million level in
Federal support. The figure for MIT was 70 per-
cent higher than the total reported for second-
ranked University of Michigan. DOD and NASA
allocated 17 percent and 20 percent, respectively,
of their total academic R&D funds to MIT, and ac-
counted for 70 percent of total Federal obliga-
tions to this institution in 1970.

For other institutions in the first 100, however,
there was a wide range of funding changes. The
University of Cincinnati moved up from 71st po-
sition in 1969 to ninth place in 1970. The unusual-
ly high ranking for this university in 1970 was
the result of a $34.2 million—263-percent—in-
crease in Federal support, virtually all of it from
the National Institutes of Health (NIH) for the
construction and improvement of medical school
facilities. Harvard University, on the other hand,
experienced a $14 million—20-percent—decline in
Federal funds, lowering this institution from
second place in 1969 to fourth place in 1970.

ACADEMIC SCIENCE

The impact of the 1969-70 reduction upon indi-
vidual types of programs varied markedly. Aca-
demic science funding fell by $193 million, or 8
percent-a dollar decrease nearly 6 times the
$33 million decline, or 3 percent, in nonscience
support.

Among the six agencies providing major aca-
demic science support, $100 million or more,
HEW, DOD, and AEC repurted reductions of $245
million (19 percent), $13 million (5 percent), and

vii
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$7 million (5 percent), respectively. The incrcases
reported by the remaining agencies were not
sufficient to offset the sharp reduction in the level
of HEW funding. However, the Department of
Agriculture, placing more emphasis on its agri-
cultural extension program, showed a significant
increase in 1970-$26 million, or 17 percent, over
the previous year.

HEW’s quarter-billion-dollar decline in aca-
demic science support had a considerable effect
on the science-nonscience mix of funds, at both
the agency and Government-wide levels. In 1970
HEW academic science support fell below its non-
science total for the first time. At the all-agency
level, nonscience funding, although declining by
$33 million, increased its share of total Federal
program support for the sixth consecutive year to
33 percent.

RESEARCH AND DEVELOPMENT

Federal obligations for the performance of re-
search and development at universities and col-
leges in 1970 amounted to $1,464 million, or 45

viii

percent of the Federal total for all ac
port.

The most notable 1969-70 R&D
cured in the totals reported by HE
whose R&D operations support lev:
percent and 5 percent, respectively.
subdivision of HEW, except the Fo
Administration (FDA), reported siza
in its academic R&D totals. DOD’
R&D total was in large part a resul
gressional requirement that DOD |
port of research to that which has
apparent relationship to its defe
(section 203 of the Armed Services A
Act, Fiscal Year 1970).

CONCENTRATION OF R&D FUNDS

Between 1969 and 1970 the 2-perc
in Federal R&D obligations was act
a 5-percent reduction in the numbe
institutions receiving such suppor
institutions awarded Federal R&D f
the 10 receiving the largest amour
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percent of the Federal total for all academic sup-
port.

The most notable 1969-70 R&D declines oc-
cured in the totals reported by HEW and DOD
whose R&D operations support levels fell by 8
percent and 5 percent, respectively. Every major
subdivision of HEW, except the Food and Drug
Administration (FDA), reported sizable declines
in i%s academic R&D totals. DOD's lower 1970
R&D total was in large part a result of the con-
gressional requirement that DOD limit its sup-
port of research to that which has a direct and
apparent relationship to its defense mission
(section 203 of the Armed Services Appropriations
Act, Fiscal Year 1970).

CONCENTRATION OF R&D FUNDS

Between 1969 and 1970 the 2-percent reduction
in Federal R&D obligations was accompanied by
a 5-percent reduction in the inumber of academic
institutions receiving such support. Of the 585
institutions awarded Federal R&D funds in 1970,
the 10 receiving the largest amounts accounted

for $403 million. Although representing less than
2 percent of all universities and colleges receiv-
ing Federal R&D support in 1970, these 10 insti-
tutions account for more than one-fourth of total -
R&D funds and more than one-fifth of total Ph.D.
degrees awarded in the sciences and engineering.
The concentration of total R&D funds going to
this group of institutions increased slightly—from
26.5 percent in 1969 to 27.5 percent in 1970. The
largest R&D increase at the institution level,
$6.2 million, went to the University of California-
San Diego.

FEDERALLY FUNDED RESEARCH AND
DEVELOPMENT CENTERS ADMINISTERED BY
UNIVERSITIES AND COLLEGES

Federally Funded Research and Development
Centers (FFRDC's) administered by universities
and colleges, 36 separately incorporated organiza-
tions performing R&D work upon direct request
or under a broad charter from a Federal agency,
received $961 million in Federal support in 1970.
This sum, representing a 5-percent increase over
1969, was the largest amount of funds ever re-
ported for these institutions. The Atomic Energy

" Commission and the National Aeronautics and

Space Administration together accounted for
more than four-fifths of total Federal support to
academically associated FFRDC's in 1970.

SELECTED NONPROFIT INSTITUTIONS

The 54 independent, nonprofit research institu-
tions and 27 Federally Funded Research and De-
velopment Centers administered by nonprofit in-
stitutions included in this study received $158
million and $273 million, respectively, for research
and development and R&D plant in 1970. The
Department of Defense was the leading source
of Federal support, accounting for $82 million, or
52 percent, of the research institution total, and
$162 million, or 59 percent, of the FFRDC total.
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BACKGROUND

This report is intended to fill two roles. It con-
stitutes the third in a series of annual reports to
the President and Congress, authorized by Sec-
tion 3(a)(7) of the National Science Foundation
Act of 1950, as amended in August 1968, on Fed-
eral obligations for research and development and
R&D plant at institutions of higher education and
selected other nonprofit organizations. It also
represents the sixth annual report on Federal
obligations for academic science and other edu-
cational activities. This latter responsibility was
undertaken by the National Science Foundation
on behalf of the Committee on Academic Scierice
and Engineering (CASE) of the Federal Council
on Science and Technology (FCST) which, in
1965, established the data collection system that
now serves the needs of both report objectives.

As a report to the President and Congress, this
publication contains several sections that focus
on the distribution and pattern of Federal obli-
gations for research and development among the
Nation's universities, colleges, associated Fed-
erally Funded Research and Development Centers
(FFRDC's), and selected other nonprofit institu-
tions. The report provides analyses of this Federal
support by geographic locality and institution in-
ciuding comparisons of the relationship between
the distribution of Federal R&D support and cer-

" tain educational variables such as the distribu-

tion of science degrees awarded. Sections of
the report primarily devoted to a discussion of
Federal R&D obligations are 4 and 5 of part |,
and all of part Il.

The FCST's scope of interest covers |
Federal R&D support to universities, colle
associated FFRDC's, but also Federa
amounting to nearly $2 billion annually f
science and nonscience programs.! The e
in the remaining sections, therefore, is p
two broader views of Federal involvement
er education: (1) academic science sup
(2) total program support (encompassing
and nonscience activities).

This report is expected to provide an a
tool to the science policymaking branche
ernment in developing programs for (1) in
scientific capabilityamong the various ins
and (2) improving the geographical anc
tional balance in the distribution of Feder
The latter objective involves an examir
funding patterns within the context of an
scientific mission and the availability of -
resources (both actual and potential) an
various States and institutions.

SCOPE AND LIMITATIONS OF DATA

Data included in this report for fiscal )
were reported by 13 Federal agencies:
Department of Agriculture
Atomic Energy Commission
Department of Commerce
Department of Defense
Department of Héalth, Education, and Welfar

1The CASE data system, as originally establ

not encompass data for “selected other nonpro
tions.”
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The FCST's scope of interest covers not only
Federal R&D support to universities, colleges, and
associated FFRDC's, but also Federal funds
amounting to nearly $2 billion annually for other
science and nonscience programs.' The emphasis
in the remaining sections, therefore, is placed on
two broader views of Federal involvement in high-
er education: (1) academic science support and
(2) total program support (encompassing science
and nonscience activities).

This report is expected to provide an analytical
tool to the science policymaking branches of Gov-
ernment in developing programs for (1) increasing
scientific capability among the various institutions
and (2) improving the geographical and institu-
tional balance in the distribution of Federal funds.
The latter objective involves an examination of
funding patterns within the context of an agency's
scientific mission and the availability of scientific
resources (both actual and potential) among the
various States and institutions.

SCOPE AND LIMITATIONS OF DATA

Data included in this report for fiscal year 1970
were reported by 13 Federal agencies:
Department of Agriculture
Atomic Energy Commission
Department of Commerce
Department of Defense
"Department of Héalth, Education, and Welfare

1The CASE data system, as originally established, did
not encompass data for “selected other nonprofit institu-
tions.” ' :
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INTRODUCTION

Department of the interior

National Aeronautics and Space Administration
Nationa! Science Foundation

Office of Economic Opportunity

Department of Housing and Urban Development
Department of Transportation

Department of Labor

Agency for International Development

Eight agencies were included in the survey
for each of the years 1963-67, 12 for 1968 and 1969,
and 13 for 1970. The additional agencies in each
of the last 3 years constitute the “other agencies”
category used throughout the report in tabula-
tions and discussions concerned with agency
detail.

Excluding the Atomic Energy Commission,
which reported in terms of costs, dollar amounts
represent actual obligations incurred by the agen-
cies during a fiscal year, regardless of when the
funds were expended. Funds from the responding
agencies comprised more than 95 percent of all
Federal support going to the institutions covered
by this study. In 1970 these institutions included
2,352 universities and colleges, 36 academically
associated FFRDC's, 54 selected research per-
forming organizations, and 27 FFRDC's managed
by nonprofit institutions.

Obligations data for universities and colleges
include Federal support awarded directly to indi-
vidual institutions. Excluded are loans, funds for
Federal employee training, and funds obligated
to State agencies for support of higher education.
Annual totals shown in this report represent funds
obligated by Federal agencies during the Gov-

‘ernment's fiscal year, beginning July 1 and ending

ix
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June 30. The date of award as recorded by a - distribution to individual institutions
Federal agency may differ from the date an award the system. The funding agency usu
is received or accepted by an institution. For this report the individual institutional ar
reason, there may not be strict comparability be- cause the agency is not able to de
tween totals reported by Federal agencies and the time the award is made how the ft

those computed by the institutions themselves. distributed among institutions within

Another source of difference between Federal “Central system” totals in this repor
agencies' and individual institutions’ totals is the to more than $34 million obligated to
reporting of obligations to “central systems"— systems in fiscal year 1970.2 Although

obligations that are reported under a university obligations represent only 1 percent
systemwide entry and not in terms of the final obligations to all U.S. institutions of

19
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pf the final

distribution to individual institutions comprising
the system. The funding agency usually cannot
report the individual institutional amounts be-
cause the agency is not able to determine at
the time the award is made how the funds will be
distributed among ir.stitutions within the system.
“Central system” toials in this report amounted
to more than $34 million obligated to 21 different
systems in fiscal year 1970.2 Although these total
obligations represent only 1 percent of Federal
obligations to all U.S. institutions of higher edu-

cation, the ratio of these undistributed obligations
to a system's total cbligations is generally much
higher than 1 percerit. The effect on some individ-
ual institutional to%als can be significant since
obligations reported for member institutions of
a system are understated to the extent that “cen-
tral system” obligztions filter down to them.

'A list of the 21 systems receiving obligations in fiscal
year 1970 can be found in the technical notes, appendix
A, p. 34. Dollar amounts are shown in appendix tables C-13,
C-14, C-15.
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SECTION 1.

L

trends in federal support to universities and coll

In fiscal year 1970 Federal obligations to institu-
tions of higher education declined by 7 percent to
$3,227 million, the lowest level since 1966. Federal
support to universities and colleges increased in
each of the years between 1963 and 1969. The
decline of total Federal aid in 1970, therefore,
represented the first reduction in funds going to
institutions of higher education in the 8 years for
which data have been available.

There are notable differences bet
in Federal aid to higher education
of (1) total Federal budget outlays
of the economy), (2) gross na
(GNP) and (3) total higher educatio
In the 1967-70 period Federal obl
higher education programs and ac:
showed minimal growth in 1968 an
clined by 7 percent and 8 perce
spectively, while total Federal budi
the GNP each grew at an average
7 percent over the 3-year period.
penditures by institutions of hig
increased at an annual rate of !
this interval. This latter compar
that the proportion of total highe:
penses (exclusive of loans) borne
Government has shown a mark
1967, for example, Federal obligat
sities and colleges amounted to a
percent of total expenditures by
tutions; by 1970 this proportion
14 percent.

.  —

TOTAL OBLIGATIONS BY AGENC
ACTIVITY

In each year since 1963 institu
education have received between
three-fourths of their total Feder:
two agencies, HEW and NSF. Si
has obligated more funds to acade
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igations to institu-
ed by 7 percent to
ince 1966. Federal
eges increased in
63 and 1969. The
1970, therefore,
in funds going to
in the 8 years for

support to universities and colleges

There are notable differences between the trend
in Federal aid to higher education and the trends
of (1) total Federal budget outlays (to all sectors

~ of the economy), (2) gross national product

(GNP) and (3) total higher education expenditures.
In the 1967-70 period Federal obligations for all
higher education programs and academic science
showed minimai growth in 1968 and 1969 and de-
clined by 7 percent and 8 percent in 1970, re-
spectively, while total Federal budget outlays and
the GNP each grew at an average annual rate of
7 percent over the 3-year period. Moreover, ex-
penditures by institutions of higher education
increased at an annual rate of 9 percent over
this interval. This latter comparison illustrates
that the proportion of total higher education ex-
penses (exclusive of loans) borne by the Federal
Government has shown a marked decline. In
1967, for example, Federal obligations to univer-
sities and colleges amounted to approximately 19
percent of total expenditures by academic insti-
tutions; by 1970 this proportion had dropped to
14 percent.

TOTAL OBLIGATIONS BY AGENCY AND TYPE OF
ACTIVITY

In each year since 1963 institutions of higher
education have received between two-thirds and
three-fourths of their total Federal support from

two agencies, HEW and NSF. Since 1965 HEW.

has obligated more funds to academic institutions

22

than all other agencies-combined, and more than
5 times as much as second-ranked NSF-although
HEW's funding in the last 3 years has shown a
slight decline. Over the past 3 years NSF's share
of the Federal total for all program support has
fluctuated between 11 percent and 13 percent.
The proportion of funds accounted for by the
other agencies, after falling off sharply from 35
percent of the Federal total in 1963 to 21 percent
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Other Agencies

in 1967, rose steadily since then to more than
24 percent in 1970. Much of this increase may be
attributed to the inclusion of five agencies that,
prior to 1968, were either not in existence or did
not award sufficiently large amounts of funds to
universities and colleges to be included in earlier
reports?

The impact of the 1969-70 reduction upon indi-
vidual types of programs varied markedly. Aca-
demic science funding fell by $193 million, or
8 percent, a decrease nearly 6 times the $33 mil-
lion decline, or 3 percent, in nonscience support.
The sizable decrease in academic science Ssup-

1These agencies are the Agency for International De-
velopment, the Office of Economic Opportunity, and the
Departments of Housing and Urban Development, Labor,
and Transportation.

port, following 2 years of minimal growth, broug
Federal academic science outlays to the lowe
dollar level since 1966, and reduced the academ
science portion of total program support to
percent. Nonscience funding, on the other har
although declining by $33 million, increased
share of total program support for the sixth cc
secutive year, from 6 percent in 1964 to 33 p
cent in 1970,

Much of the 1969-70 decline in Federal supp
may be attributed to a recent shift in Governme
policy away from direct Federal support of fac
ties toward the subsidizing of interest paymei
on loans financed through non-Governme
sources. This new policy had the effect of red
ing the Office of Education’s grants for the c
struction of facilities by $175 million betwe
1969 and 1970. _

Academic science activities reflected the sal
pattern of change found at the Federal-wide le
for most of the major funding agencies. The p
tern for the National Science Foundation, he
ever, in the last 2 years varied considerably fr
the norm. In 1969 NSF's total support declined
13.2 percent, compared to a 0.5-percent incre:
at the all-agencies level; in 1970 NSF funding
creased by 5.6 percent, while Federal obligati
as a whole declined by 8.2 percent.

Following a period of continuous gro\
throughout the first 7 years, Federal obligatic
for academic research and development declir
in 1970 by $31 million, to $1,464 million. Althol
the decrease in obligations for R&D operati
measured only 2.1 percent, the smallest rela
decline among the various categories of supp
the impact on the actual level of R&D activif
and the capability to perform future research \
much greater than the 2.1-percent reduct
would indicate—due to (1) the decreasing |
chasing power of the R&D dollar and (2)
sharp decline in R&D plant support. When the
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port, following 2 years of minimal growth, brought
Federal academic science outlays to the lowest
dollar level since 1966, and reduced the academic
science portion of total program support to 67
percent. Nonscience funding, on the other hand,
although declining by $33 million, increased its
share of total program support for the sixth con-
secutive year, from 6 percent in 1964 to 33 per-
cent in 1970.

Much of the 1969-70 decline in Federal support
may be attributed to a recent shift in Government
policy away from direct Federal support of facili-
ties toward the subsidizing of interest payments
on loans financed through non-Government
sources. This new policy had the effect of reduc-
ing the Office of Education’s grants for the con-
struction of facilities by $175 million between
1969 and 1970.

Academic science activities reflected the same
pattern of change found at the Federal-wide level
for most of the major funding agencies. The pat-
tern for the National Science Foundation, how-
ever, in the last 2 years varied considerably from
the norm. In 1969 NSF’s total support declined by
13.2 percent, compared to a 0.5-percent increase
at the all-agencies level; in 1970 NSF funding in-
creased by 5.6 percent, while Federal obligations
as a whole declined by 8.2 percent.

Following a period of continuous growth
throughout the first 7 years, Federal obligations
for academic research and development declined
in 1970 by $31 million, to $1,464 million. Although
the decrease in obligations for R&D operations
measured only 2.1 percent, the smallest relative
decline among the various categories of support,
the impact on the actual level of R&D activities
and the capability to perform future research was
much greater than the 2l-percent reduction
would indicate—due to (1) the decreasing pur-
chasing power of the R&D dollar and (2) the
sharp decline in R&D plant support. When the $30

million decrease in R&D plant is taken into ac-
count, Federal support for the total R&D effort,
including operations and plant, fell by 3.9 per-
cent, nearly double the size of the drop in R&D
operations alone.

Declines in HEW and NSF facilities support
were the principal factors accounting for the 52
percent and 16 percent reductions in Federal
obligations for R&D plant and “other science
activities,” respectively. Construction funds for
academic science activities are used for both
research and educational purposes. As such,
these funds may be reported as R&D plant or as
“other science activities.”

R&D plant support, which was relatively stable
from 1963-67, fell sharply since then. The 1970
total of $28 million is less than one-half the
amount obligated in 1969 and less than one-fourth
the 1967 total. NSF and HEW accounted for four-
fifths of the $89 million drop in the level of R&D
plant support since 1967. NSF's R&D plant obli-
gations declined to $19 million in 1970, approxi-
mately one-third of its 1967 total, while HEW's
R&D plant support fell to nearly zero.

Obligations for “other science activities,”
reaching a peak of $883 million in 1967, also have
fallen steadily since then to $676 million. This
decrease stems from cuts in instructional facili-
ties as mentioned above, and “‘other science ac-
tivities” which include support for fellowships
and traineeships. These types of direct student
aid sponsored primarily by the Office of Educa-
tion, National Institutes of Health and National
Science Foundation are budgeted at lower levels
in 1971 and 1972. Taking into account the current
shift of emphasis away from direct support of
construction, fellowship, and traineeship pro-
grams, it is expected that funding of “other sci-
ence activities” will continue to.decline in 1971
and 1972,
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SECTION 2.

total program activities

Data on “total program activities” include Fed-
eral funding of academic science-research and
development, R&D plant, and “other science ac-
tivities”—and nonscience activities. This section
presents an overview of the agency, geographic,
and institutional patterns of Federal higher edu-
cation support. Funding patterns shown in this
and the following sections indicate that while
Federal obligations to universities and colleges
continued to be highly concentrated in 1970, the
distribution of support was, in general, compara-
ble to distribution patterns found for other re-
lated variables, such as population, degrees
granted, and students enrolled.

g

AGENCY DISTRIBUTION

Of the 13 agencies included in this :
allocated 97 percent of all Federal obliga
universities and colleges in 1970. Despite
70 net decline of $242 million in tota
support from HEW; this agency continue
the principal source of Federal agency
awarding 64 percent of Federal obligaf
higher education in 1970. Following at ¢
ably lower levels were NSF and DOD. T
these two agencies accounted for less th
third of the HEW total and about 20 pe
the Federal total. Fluctuations in fundin
of NSF, DOD, and the remaining thre
agency sources of support—the Departr
Agriculture (USDA), National Aeronaut
Space Administration (NASA), and Ato:
ergy Commission (AEC)—had little effect
net change in total Federal support.

GEOGRAPHIC DISTRIBUTION

In 1970 the East North Central division r
the Middle Atlantic States as the leadin
of States receiving Federal support. T
decline of $102 million in funds to the Mi
lantic States is in part due to a return to
typical funding level for institutions
Jersey, whose total in 1969 was inflated
million facilities grant for- the New Jersey
of Medicine and Dentistry. Among the ni
geographic divisions the only increase
support, compared with 1969, occurred
third-ranked South Atlantic division,
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AGENCY DISTRIBUTION

Of the 13 agencies included in this study, 6
allocated 97 percent of all Federal obligations to
universities and colleges in 1970. Despite a 1969-
70 net decline of $242 million in total direct
support from HEW; this agency continues to be
the principal source of Federal agency funds—
awarding 64 percent of Federal obligations -to
higher education in 1970. Following at consider-
ably lower levels were NSF and DOD. Together,
these two agencies accounted for less than one-
third of the HEW total and about 20 percent of
the Federal total. Fluctuations in funding levels
of NSF, DOD, and the remaining three major
agency sources of support-the Department of
Agriculture (USDA), National Aeronautics and
Space Administration (NASA), and Atomic En-
ergy Commission (AEC)-had little effect on the
net change in total Federal support.

GEOGRAPHIC DISTRIBUTION

In 1970 the East North Central division replaced
the Middle Atlantic States as the leading group
of States receiving Federal support. The 1970
decline of $102 million in funds to the Middle At-
lantic States is in part due to a return to a more
typical funding level for institutions in New
Jersey, whose total in 1969 was inflated by a $35
million facilities grant for the New Jersey College
of Medicine and Dentistry. Among the nine major
geographic divisions the only increase in 1970
support, compared with 1969, occurred in the
third-ranked South Atlantic division, which

showed a rise of 6 percent, or $29 million. Most
of this increase is attributable to higher totals
for two States, Florida and Virginia, and the Dis-
trict of Columbia.

Federal funds to academic institutions are con-
centrated in three eastern geographic divisions
and one western geographic division of the Na-
tion. The East North Central, Middle Atlantic,
South Atlantic, and Pacific divisions, representing
21 States and the District of Columbia, accounted
for 60 percent of institutions receiving Federal
support in 1970, 63 percent of all bachelor's and
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Geographic distribution of total Federal obligations to universities and

(Dollars in millions)

Mountain

$166.0 West North Central

$239.2 East North Cantral
$552.9

=

East South Central

. o $165.1
”.‘ o BB st 10 ov
 HAwAll % BB 2nd 10: 857

West South Central [} 3rd 10: $29
$230.2 ath 10: $15

*Includes Alaska and Hawaii
[ Anothers: $4

SOURCE: National Science Foundation (CASE).




| Federal obligations to universities and colleges, FY 1970
(Daoilars in millions)

New England

West North Central maine $338.3

$239.2 East North Central
$552.9
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N.H.
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R.l.
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B 15t 10:  Over $92 Million
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$230.2 4th 10: $15 — $28 Million
] Al Others: $4 — $14 Million
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higher degrees awarded, 66 percent of the popu-
lation, and 64 percent of total Federal funds for
higher education.

Of the first 10 States in Federal support, 8
are found in these divisions with 5 of the 8 lo-
cated in the East North Central and Middle
Atlantic divisions. These two divisions each re-
ceived between 16 percent and 17 percent of
total Federal obligations and between 17 percent
and 18 percent of HEW and NSF obligations in
1970. The leading divisional recipient of funds
for NSF, however, was the Pacific, with 21 percent
of the NSF total.

Although Federal funds to institutions of higher
education are directed more towards the eastern
institutions, a westward shift which parallels
recent rapid growth in population and the number
of academic institutions is under way in the 24
States of the four western divisions, particularly
in the Pacific States. In 1963 the number of insti-
tutions receiving funds in the western divisions
was 284; by 1970 both the number of institutions
and the number cf dollars had tripled, compared
to a somewhat smaller rate of growth for eastern
institutions. From 1963-70 the percentage increase
of Federal support to western universities and
colleges was 16 percent higher than that for
institutions in the rest of the United States.

Ten States accounted for 56 percent of total
Federal aid to higher education in fiscal year
1970 and 53 percent of total degrees awarded in
academic year 1968. Data for each of the 10
States except Massachusetts show reasonably
close agreement between proportion of funds
received and proportion of degrees awarded.

The disparity between the percentages of funds
and degrees for Massachusetts can be explained
in large part by the large amount of mission orien-

ted R&D support. Funding of R&D activities at

Massachusetts institutions comprised 68 percent
of the State total, compared to a national average
of 45 percent. At Massachusetts Institute of Tech-
nology. and Harvard University, which together
account for 64 percent of total support to the
State, the ratio of R&D obligations to total sup-
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port was 92 percent and 68 percent, respectively.

California and New York accounted for one-fifth
of total Federal support to universities and col-
leges, but also awarded nearly one-fifth of all
degrees. California, New York, and Massachu-
setts, the three leading States in total Federal
support, also placed more institutions in the first
100 in terms of amounts obligated than any of the
other States. Twenty-four of the first 100 institu-
tions were located in these three States.

The ratio of total Federal support to the num-
ber of degrees awarded in all fields by U.S. insti-
tutions of higher education (bachelor’s or higher)
amounted to $3,716 per degree granted. Among
the States, the ratio of Federal funds per degree
granted showed a wide variation, although not
generally as wide as a comparison between the
States with the highest and lowest ratios would
indicate; e.g., Alaska, $24,555 per degree and
Maine, $1,576 per degree. The Alaska figure falls
well outside the distribution pattern for the other
50 geographic areas. The range between the ra-
tios for the second highest area, the District of
Columbia, $7,447 per degree, and for Maine pre-
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Geographic distribution of total Federal obligations to universities and colleges,

FY 1970, per degree granted, 1967-68
U.S. TOTAL: $3,716
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sents a more realistic basis for comparison of the
funding levels among the various geographic
areas. The ratio for obligations per degree granted
for these two areas is 5:1. Considering only dollar
totals, the comparable ratio is 13:1. The use of
degree data to normalize geographic comparisons
of the distribution of Federal funds to universities
and colleges is illustrated by the vast difference
between ratios computed with and without de-
gree data for the States receiving the highest
and lowest level of Federal funding in 1970. New
York, the second-highest recipient, received $320
million compared to $4 million obligated to insti-
tutions in Delaware for a ratio of 73:1. incorpo-
rating degree data reduces this ratio to 1.2:1.0—
New York, $3,623 per degree; Delaware, $2,913
per degree.

Utilizing funds per degree granted to compare
State totals to the U.S. average shows California
and New York, the first- and second-ranking
States in terms of obligations received, ranked
11 and 20, respectively, in funds per degree
granted. In fact, New York's $3,623 per degree
granted was nearly 3 percent below the U.S.
average.

Only 3 of the first 10 States in total Federal
support are also in the first 10 States in terms
of Federal support per degree awarded. Five of
the first 10 States—Pennsylvania, Ohio, lllinois,
Michigan, and  Texas—fall in the middle-to-low
range. These States, while appearing in the top
10 in overall Federal support, are receiving av-
erage to below average support in relation to the
number of degrees awarded. On the other hand,
2 of the last 10 States in total obligations, Nevada

and Alaska, were in the first 10 States when Fed-

eral funds were related to degree production.

INSTITUTIONAL DISTRIBUTION

The first 295 institutions, representing less than
13 percent of all universities and colleges, each
received $1 million or more in Federal obligations
during 1970. Total funds to these universities and
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Table 1.—Number of universities and colleges receiving Federal obligations
rai:%ar’ by size of Federal program, fiscal year 1970

[Dollars in thousands]

Sizo of Federal Program Total obli ti:::cem Number of imtit::i::;t
Amount distribution Amount distribution
Total ....evieenenns $3,192,499° 100.00 2,352 100.00
$10 millionormore ....... 2,142,906 67.12 83 353
$5 million to $9.9 million . ... 365,152 1144 52 2.2
$1 million to $4.9 million . ... 340,925 10.68 160 6.80
$500,010 t0'$999,000 .. .... 126,433 3.96 184 7.82
$100,000 to $499,000 ...... 174,020 65.45 764 3248
Less than $100000 ........ 43,063 1.36 1,109 4715

300es not include $34.238,000 reported under central offices of university systems (central systems):
these funds could not be tabulated for individual member Institutions and, therefore, were excluded

from this table.

SOURCE: National Sclence Foundation (CASE).

colleges amounted to more than $2.8 billion, or
89 percent of Federal obligations to all institu-
tions of higher education.

Institutions receiving less than $100,000 com-
prised more than 1,100 schools, over 800 of
which were 2-year institutions. Schools in this
lowest support class made up 47 percent of all
universities and colleges receiving Federal sup-
port, but accounted for little more than 1 percent
of total Federal funds (table 1).

Although funding to the first 100 institutions in
total Federal support fell by 4 percent—$99 mil-
lion—from 1969 to 1970, relative concentration of
funds for this group of institutions increased
from 69 percent to 71 percent of total obligations
to all universities and colleges. :

The Massachusetts Institute of Technology
(MIT), the leading recipient of Federal funds for
each of the last 8 years, in 1970 became the first
institution to go over the $100 million level in

Federal support. MIT received 3.1 percent of
total Federal obligations, 4.6 percent of academic
science support and 6.3 percent of all academic
R&D funds. The total obligation figure for MIT
was 70 percent higher than the total reported
for second-ranked University of Michigan. DOD
and NASA allocated 17 percent and 20 percent,
respectively, of their total academic R&D funds
to MIT, and ‘accounted for 70 percent of total
Federal obligaticns to this institution in 1970.

Federal funds for academic science and R&D
activities were more highly concentrated than
funds for all program activities. The higher con-
centration was apparent in @ach of the ranked
grouping of institutions within the first 100. For
example, the first 10 institutions in total obliga-
tions in 1970 accounted for 18 percent of total
funds, 21 percent of academic science activities,
and 24 percent of R&D support. For the first 100
institutions the percentages were 71 percent, 81
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percent, and 84 percent, respectively. The rela-
tively large volume of Federal R&D support at the
first 100 institutions is attributable to the gravita-
tion of funds to the top research scientists and
engineers located at the Nation's leading uni-
versities.

Funding levels for 7 of the leading 10 univer-
sities in 1970 were within 5 percent of the 1969
totals. Among the leading universities experienc-
ing large fluctuations were the University of Cin-
cinnati, with a 263 percent increase, and Harvard
University, with a 20 percent decline in Federal
obligations. The University of Cincinnati moved
up from 71st position in 1969 to ninth place in
1970. The unusually high ranking for this univer-
sity in 1970 was the result of a $4.2 million
increase in Federal support, virtually all of it
from the National Institutes of Health (NIH) for
the construction and improvement of medical
school facilities. Harvard University, on the other
hand, experienced a $14 million decline in Fed-
eral funds, lowering this institution from second
place in 1969 to fourth place in 1970.

8
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HEW's share of total Federal support to the
first 10 institutions fell somewhat below its rela-
tive level of funding to the first 50 and first 100
universities and colleges. For all three groups
HEW's share of support was considerably lower
than its share of the Federal total going to insti-
tutions ranking below the first 100.

These comparisons indicate that obligations
from some of the more R&D oriented agencies
such as DOD and NASA are more concentrated
among the top ranked institutions. The first 10
institutions in total Federal support, for example,
received more than one-third of total support
from DOD and NASA; these 10 universities, how-
ever, accounted for less than one-sixth of HEW's
total obligattons. .

The preponderance of public institutions among
the Nation's 100 universities and colleges receiv-
ing the largest amounts of Federal support is
becoming increasingly evident. Among the lead-

Obligations, FY 1970

Total Oegrees, AY* 1967-68

Totsl Envoliment, Fall 1969

Obligetions, FY 1970
Total Osgraes, AY * 196768

ing 100 institutions of higher education, public
institutions outnumbered private institutions by
nearly 2 to 1. In each of the first groups of 10,
50, and 100 institutions, public universities and
colleges accounted for more than one-half of
total Federal support and more than two-thirds
of total degrees awarded and total number of
students enrolled.

In relation to total degrees granted and total
student enroliment, however, privately controlled
institutions show a higher concentration of Fed-
eral support than publicly controlled institutions.
The 35 privately controlled institutions listed
among the top 100 recipients received a share of
Federal funds nearly 24 times their share of
degrees awarded and 5.8 times the proportion of
students enrolled. For public institutions the dif-
ferences were somewhat narrower: their share of
support was 1.6 and 23 times the percentages
of degrees awarded and students enrolled,
respectively.
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SECTION 3.

federal obligations for academic science

Academic science obligations include the
funds for research and development, R&D plant,
and other science activities such as education
in the sciences and science information. Federal
obligations for total academic science funding
were $2,168 million in 1970, declining by $193 mil-
lion, or 8 percent, from the 1969 level.

The impact of the 1969-70 reduc’ion varied
among the types of programs. Support for re-
search and development totaled $1,464 million,
decreasing 2 percent from 1969. R&D plant obli-
gations dropped to $28 million, or less than one-
half the 1969 R&D plant figure. Federal support
of “other science”" activities declined by $133
million to $676 million in 1970.

AGENCY DISTRIBUTION

Among the six agencies provic
demic science support-$100 mi
HEW, DOD, and AEC reported rec
million, $13 million, and $7 millic
The increases reported by the rem
were not sufficient to offset the :
in the level of HEW funding.

HEW obligated aimost one-ha
Federal academic science sup
lion, compared to $1,262 million
HEW provided funds for science
institutions.

The National Science Foundati
second largest amount of acade
port—$387 million, a rise of 5 pe
NSF support went to 940 institu

GEOGRAPHIC DISTRIBUTION

Federal obligations for acade
tivities were $2,168 million in 1
8 percent from the 1969 level. O
Middle Atlantic division remain
1970, although 11 percent unde
The 9-percent drop in funds to
Central States to $359 million
vision to drop from second to
receipt of Federal academic scie

Academic institutions in all
divisions felt the decrease in
science support, ranging from
percent for institutions in the Ea
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AGENCY DISTRIBUTION

Among the six agencies providing major aca-
demic science support—$100 million or more—
HEW, DOD, and AEC reported reductions of $245
million, $13 million, and $7 million, respectively.
The increases reported by the remaining agencies
were not sufficient to offset the sharp reduction
in the level of HEW funding.

HEW obligated almost one-half of the total
Federal academic science support—$1,017 mil-
lion, compared to $1,262 million in 1969. In 1970
HEW provided funds for science programs to 802
institutions.

The National Science Foundation provided the

second largest amount of academic science sup- -

port—$387 million, a rise of 5 percent from 1969.
NSF support went to 940 institutions.

GEOGRAPHIC DISTRIBUTION

Federal obligations for academic science ac-
tivities were $2,168 million in 1970, declining by
8 percent from the 1969 level. Obligations to the
Middle Atlantic division remained the largest in
1970, although 11 percent under its 1969 level.
The 9-percent drop in funds to the East North
Central States to $359 million caused this di-
vision to drop from second to third highest in
receipt of Federal academic science funds.

Academic institutions in all nine geographic
divisions feit the decrease in total academic
science support, ranging from a decline of 15
percent for institutions in the East South Central

34

division to 1 percent for the Mountain States.
By comparison, four divisions registered declines
in 1969,

One-fifth of the HEW academic science fund-
ing went to 129 universities and colleges in the
Middle Atlantic division. The Pacific, East North
Central, and South Atlantic divisions each re-
ceived academic science support in excess of
$100 million from HEW in 1970, accounting for
47 percent of the agency's total. When obliga-
tions to these four divisions are combinad, they
represent over two-thirds of the HEW sum.

All geographic divisions registered declines in
HEW support in 1970, ranging from 14 percent
to 34 percent below 1969 levels.
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NSF, the second largest agency in
a.ademic science support, obligated or
its total to institutions in the Pacific div
18 percent to institutions in each the A
lantic and East North Central divisions.

Ten States accounted for 60 percen
academic science obligations of the
Government in 1970. These States ha.
within the first ten since 1968. Althol
has been some fluctuation in their rela
tions, they have accounted for virtually
share of total Federal academic scien
throughout the 3-year period. In actl
amounts, however, each received les:
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NSF, the second largest agency in terms of
academic science support, obligated one-fifth of
its total to institutions in the Pacific division and
18 percent to institutions in each the Middle At-
lantic and East North Central divisions.

Ten States accounted for 60 percent of total
academic science obligations of the Federal
Government in 1970. These States have ranked
within the first ten since 1968. Although there
has been some fluctuation in their relative posi-
tions, they have accounted for virtually the same
share of total Federal academic science funds
throughout the 3-year period. In actual dollar
amounts, however, each received less Federal
academic science support in 1970 than in 1969.
R&D funds represented more than three-fifths of
the academic science total in each of the 10
States.

As in previous years, the distribution of aca-
demic science obligations and total degrees
awarded in the sciences and engineering is simi-
lar. Massachusetts is the principal exception
among the leading 10 States; its relative amount
of academic science funding is more than two
times its percentage of degrees awarded in the
sciences and engineering.

The comparability between academic science
obligations and Ph.D. degrees awarded in the sci-
ences and engineering is somewhat closer.
Notable exceptions are the five States comprising
the East North Central division, each of which
shows a higher percentage of Ph.D. degrees
awarded in the sciences and engineering in 1967-
68 than shares of the U.S. academic science sup-
port.

INSTITUTIONAL DISTRIBUTION

Within the top-100 list, the 65 publicly controlled
universities and colleges accounted for 47 per-
cent of the U.S. total funds for academic science
in 1970, a slightly greater proportion than they
had received in 1969. The share represented by
the privately controlled institutions ranked within

[} Academic Science Dbhmations,
FY 1970

Dogroms in Science and Engineering, AY* 196760

FY 1970
Dogrom in Science and Enginesring AY * 196768

the first 100 was the same in 1970 as in previous
years, 35 percent. The ratio of academic science
funds per science and engineering degree award-
ed, therefore, was higher for privately controlled
institutions.

While public institutions outnumbered the pri-
vately controlled ones in all size categories, the
difference in proportion of obligations received
did not reflect this. In the first 10, obligations
to public institutions were only 6 percent more
than funds to private institutions, though there
were 50 percent more public institutions. In the
first 50, there were again 50 percent more public
institutions, yet they represented just 12 percent
more of the Federal support. For the first 100,
there were 86 percent more public institutions
but only a 32-percent difference in Federal fund-
ing.

HEW supplied 47 percent of the Federal aca-
demic science funding for all 1,190 universities
and colleges receiving such support from the
Federal Government, the same proportions as re-
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ported for the first 50 and first 100 institutions
receiving the largest amounts of total academic
science funds. This agency's share of total aca-
demic science funds obligated to the first 10 insti-
tutions, however, was somewhat less, due mainly
to the heavy concentration of DOD funds for re-
search and development going to institutions in
this group, particularly the Massachusetts Insti-
tute of Technology—$44 million. NSF's share of
total Federal academic science funding to each
of the first 10, 50, and 100 institutions was 16
percent, 2 percentage points less than its share
of total Federal academic science obligations to
all institutions.

Of the six major funding agencies, NSF showed
the lowest proportion of total agency academic
science funds—75 percent—going to the leading
100 recipients of such support. Concentration
levels for the other five agencies ranged from 82
percent for HEW to 91 percent for the Atomic
Energy Commission.
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SECTION 4.

federal obligations for vesearch and development

Federal obligations for the performance of re- AGENCY DISTRIBUTION
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for research and development

AGENCY DISTRIBUTION

HEW obligated $615 million to 444 universities
and colleges and DOD awarded $265 million to
239 institutions for research and development in
1970. The amounts of these two agencies, which
provided the largest sums of R&D support, repre-
sented declines from their respective 1969 levels—
HEW fell by 8 percent and DOD by 5 percent.
Every major subdivision of HEW, except the Food
and Drug Administration, reported sizable de-
clines in R&D totals. DOD's lower 1970 total was
in large part a result of the congressional re-
quirement that DOD limit its support of research
to that which has a direct and apparent relation-
ship to its defense mission (section 203 of the
Armed Services Appropriations Act, Fiscal Year

'1970).

The National Science Foundation increased its
R&D funding by $6 million in 1970, awarding
$219 million to 315 universities and colleges.
This was a decrease of 6 percent in the number
of recipients from 1969.

GEOGRAPHIC DISTRIBUTION

The Pacific division replaced the Middle At-
lantic as the largest recipient due to substantial
cuts experienced by the latter from HEW and
NSF. The East North Central States remained
third, although HEW support was $13 million less.

HEW totals were lower in all but one geographic
division in 1970. Institutions in the Mountain di-
vision had a rise of 4 percent to $21 million.

Only the Pacific States, the sacond largest
recipient of DOD's R&D support, showed an in-
crease in DOD obligations in 1970; these States
totaled $49 million, rising 8 percent from 1969,
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Geographic distribution of total Federal R&D obligations to universities and colleges, FY 197

{Dollars in millions)
New England

Mountein West North Central East North Central $212.1
379-1 388.3 3238'8

N.H.

MASS,
R.I.
CONN,

Middle Atlantic

N.J. $262.2
DEL.
MD

South Atlantic
$172.0

East South Central
$45.4
B 15t 10:  Over $36 Million
B 2d 10: $20 — $35 Million
Waest South Contral [l 31 10: $10 —$19 Million

LY

HAWAII

m"
eincludes Alesks and Howaii 4th 10:  $4 — $9 Million
- ] Al Others: $1 — $3 Million

SOURCE: Nationsl Science Foundetion (CASE).
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's in millions)
New England

$2121

North Central East North Central
$88.3 $238.8

N.H.

MASS.
R,
CONN.

Middle Atlantic
NJ. 3262.2

South Atlantic
$172.0

East South Central
“5-‘

BB 15t 10:  Ovor $36 Million
Bl 2nd 10: $20 — $35 Million

st s;;ac.wn B 3-d 10: $10 —$19 Million

4th 10:  $4 — $9 Million
[C] Ail Others: $1 — $3 Miliion

The largest share (24 percent) of the DOD total
went to universities and colleges in the New
England States, primarily Massachusetts.

Thirty-nine institutions in the Pacific States re-
ceived one-fourth ($53 million) of the NSF total
for research and development in 1970. The Mid-
dle. Atlantic division received the second largest
amount of funding from NSF, $41 million, de-
creasing 11 percent from 1969,

Three geographic divisions received larger
dollar amounts of Federal obligations for research
and development in 1970 than in 1969—South At-
lantic, Mountain, and Pacific. All others declined
in actual funding.

Six divisions grew in their relative shares of the
U.S. total for R&D activities. The most significant
gain was made by the Mountain division, whose
relative share of the total increased by 12 per-
cent from 1969 to 1970.

New York and California accounted for one-
fourth of the R&D support in 1970—a total of
$376 million.
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Geographic distribution of Federal R&D obligations to universities and c
per Ph.D. degrees awarded in the sciences and engineering, 1
U.S. TOTAL: $103,651

Mountain West North Central

$114, 121 $72,754 East North Central

$73,692

Pacific*
$123,812

East South Central ¥
$113,272

BB sto
Bl 2nd 10

West South Central [ 3.d 10:

$87,803 y .
*Includés Alaska and Hawaii 4th 10:

D All Others:

SOURCE: Nationat Science Foundation {CASE); Office of Education
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LD obligations to universities and colleges, FY 1970,
i in the sciences and engineering, 1967-68

OTAL: $103,651 New England

$174,558
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///// ’ // R.I.
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$113,272

- 1st 10:
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$87.803 A 4th 10:
D All Others:

tfice of Education

The close relationship between the percentage
of Federal obligations received for research and
development and the distribution of Ph.D. de-
grees conferred in the sciences and engineering
appears in the similarity between the distribution
of academic science funds and graduate science
and engineering degrees. With the exception of
Massachusetts, the variance between R&D sup-
port and Ph.D. degrees in the sciences and en-
gineering was no more than 2 percentage points.

The top-10 ranking States shown in the chart
at left were the same as in 1969. The first eight
retained identical positions; Maryland and North
Carolina exchanged places.

These 10 States received $920 million in R&D
obligations, which was 63 percent of the total.
They awarded 56 percent of the Ph.D. degrees in
the sciences and engineering.

Nine of the 10 leading States ranked by the
ratio of R&D obligations to Ph.D. degrees award-
ed in the sciences and engineering were those
receiving less than 1 percent of the U.S. total
for research and development at academic insti-
tutions, and also accounting for less than one-
half of 1 percent of the degree total. Each of the
nine States granted fewer than 100 Ph.D. degrees
in the sciences and engineering in 1967-68; to-
gether they represented only 1.5 percent of the
degree total.

Massacusetts was the only State ranking in
the top 10 for receipt of Federal obligations for
research and development that also ranked in the
first 10 in terms of the ratio of obligations to
Ph.D. degrees awarded. This was due primarily
to the amount of Federal R&D support to the
Massachusetts Institute of Technology—$92 mil-
lion in 1970, more than double the amourit to the
next largest recipient.

Beyond the first 10 there was no discemible
pattern among the States ranked in terms of the
ratio of R&D funds per Ph.D. degree awarded in
the sciences and engineering. The relative
amounts varied so greatly among the States that
the resulting ratios did not provide conclusive
data.
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INSTITUTIONAL DISTRIBUTION

A high level of concentration of Federal R&D
funds appears among the larger recipients. The
first 10 institutions in terms of R&D obligations
accounted for 28 percent of the total R&D sup-
port at universities and colleges and 43 percent
of the obligations for R&D .plant. The share of
R&D support represented by the top 10 was 1
percentage point higher than in 1969, and the
percentage of R&D plant was substantially
greater than in 1969. The first 50 institutions
received 67 percent of R&D obligations and 88
percent of R&D plant funds. This compared to
the same percentage of R&D funds in 199, but
was a higher proportion of R&D plant support.
The R&D projects of the first 100 institutions
represented 86 percent and 97 percent of R&D
and R&D plant obligations, respectively.

The ranking of the top recipients of R&D funds
remained essentially the same in 1970 as in 1969.

The University of Michigan and Harvard
sity experienced decreases of 12 percent
percent, respectively; New York Universit
decline of 21 percent. R&D obligations to
versity of California-San Diego rose by 227
to the University of Wisconsin-Madison by
cent, and to the University of Coloradc
percent.

Within the top-100 list, the 61 public
trolled universities and colleges accoun
45 percent of the total U.S. support for r
and development, and awarded 54 percen
Ph.D. degrees in the sciences and engi
The private institutions represented 40
of total funding and granted 32 percent
Ph.D. degrees in the sciences and engii
The ratio of R&D funds per science an
neering degree awarded, therefore, was
for privately controlled institutions.

There were 585 universities and colle
ceiving Federal R&D funds in 1970; thi
sented a 5-percent reduction in the nui
institutions receiving such support in 1¢
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The University of Michigan and Harvard Univer-
sity experienced decreases of 12 percent and 13
percent, respectively; New York University had a
decline of 21 percent. R&D obligations to the Uni-
versity of California-San Diego rose by 22 percent,
to the University of Wisconsin-Madison by 15 per-
cent, and to the University of Colorado by 19
percent.

Within the top-100 list, the 51 publicly con-
trolled universities and colleges accounted for
45 percent of the total U.S. support for research
and development, and awarded 54 percent of the
Ph.D. degrees in the sciences and engineering.
The private institutions represented 40 percent
of total funding and granted 32 percent of totai
Ph.D. degrees in the sciences and engineering.
The ratio of R&D funds per science and engi-
neering degree awarded, therefore, was higher
for privately controlled institutions.

There were 585 universities and colleges re-
ceiving Federal R&D funds in 1970; this repre-
sented a 5-percent reduction in the number cf
institutions receiving such support in 1969. The

ten receiving the largest amounts accounted for
$403 million, more than one-fourth of the total
funds.

HEW, DOD, and NSF accounted for approxi-
mately three-fourths of total Federal R&D support
to the first-10, -50, and -100 institutions. The
proportion of Federal support going to the first-10
recipients from DOD (26 percent) reflected the
high concentration of DOD’s R&D support among
the top-10 universities. These institutions received
40 percent of the DOD total R&D obligations com-
pared to 22 percent of HEW's tunds and 28 per-
cent of NSF's obligations.

With the exception of the Department of Com-
merce, the first-100 universities and colleges in
Federal R&D obligations received at least 70 per-
cent of each agency’s total support for research

and development.

While R&D obligations represented 45 percent
of total U.S. support in 1970, they comprised the
maijor portion of total Federal support to the top-




100 recipients. There were 61 institutions with
R&D obligations equivalent to more than one-
half of the total obligated by Federal agencies
for all activities at each institution. The range of
Federal R&D obligations as percent of an institu-
tion's total Federal support ranged from 100 per-
cent for the University of Texas-Dallas to 11 per-
cent at the University of Cincinnati.

Those universities and colleges receiving the
largest amounts of R&D funding also accounted
for correspondingly large percentages of Ph.D.
degrees awarded in the sciences and engineering.
The variance was no more than 7 percentage
points, and it became substantially less as the
number of institutions expanded from 50 to 100.
The top-100 institutions represented 86 percent
of both Federal R&D obligations and Ph.D. de-
grees in the sciences and engineering. All of
these 100 universities and colleges receiving the
largest amounts of R&D obligations are doc-
torate-granting institutions.?

* This includes those institutions which award only M.D.
and D.D.S. degrees.




R&D PLANT

Federal support for R&D plant was $28 million
in 1970, down from $57 million in 1969 and $104
million in 1968. Most of the 1969-70 reduction
can be traced to the National Institutes of Health,
which reported no R&D plant funds in 1970, com-
pared to a total of $19 million in 1969. NSF sup-
port for R&D plant declined by $5 million to $19
million, end AEC funding dropped by $4 million
to $7 million.

California led all States in receipt of R&D plant
funds in 1970 with obligations totaling $3.3 mil-
lion. New York, Massachusetts, and Pennsyl-
vania each received amounts between $2.8 mil-
lion and $3 million. Together, these four States
accounted for over two-fifths of the 1970 R&D
plant support.

The Massachusetts Institute of Technology was
the leading recipient of R&D plant funding in 1970
with almost $2 million. There were 150 academic
institutions receiving this type of support in 1970,
declining from 404 in 1969 and 492 in 1968,
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federally funded research and development centers ad

by universities and colleges

Federally Funded Research and Development
Centers (FFRDC's), administered by universities
and colleges, are separately incorporated organi-
zations performing R&D work upon direct request
or under a broad charter from a Federal agency.
In 1970 academically associated FFRDC's num-
bered 36 and received $961 million in Federal
support, the largest amount of funds ever report-
ed for these institutions (table 2). The 1970 total,
representing a 5-percent increase over the 1969
figure, resulted from a $9 million, or 1-percent,
increase in the funding level of R&D operations
and a $36 million, or 29-percent, rise in R&D plant
support.

The level of FFRDC funding relative to total
Federal academic R&D obligations (inclusive of

FFRDC's) declined steadily from 46 percent
1963 to 37 percent in 1969. This trend was in
rupted in 1970, however, when this ratio rose
39 percent as a result of a $44 million increast
the FFRDC total and a $61 million decrease
Federal R&D and R&D plant support to unir
sities and colleges.

The ratio of R&D plant funds for R&D op:
tional support is substantially higher at FFRD
than at universities and colleges: 20 percent
2 percent. The equipment and facilities requi
to conduct research projects at the FFRDC's
in general, far more complex and expensive
that required for the types of research activi
performed in and Initiated by university-ow
laboratories. This. in large measure. is why sé
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FFRDC's) declined steadily from 46 percent in
1963 to 37 percent in 1969. This trend was inter-
rupted in 1970, however, when this ratio rose to
39 percent as a result of a $44 million increase in
the FFRDC total and a $61 million decrease in
Federal R&D and R&D plant support to univer-
sities and colleges.

The ratio of R&D plant funds for R&D opera-
tional suprort is substantially higher at FFRDC's
than at universities and colleges: 20 percent vs.
2 percent. The equipment and facilities required
to conduct research projects at the FFRDC’s are,
in general, far more complex and expensive than
that required for the types of research activities
performed in and initiated by university-owned
laboratories. This. in large measure. is why sepa-

and development centers administered
s

rate Government-owned facilities were estab-
lished. Exemplifying the cost and type of facility
that is required for the performance of large-scale
research projects is the 200-BeV proton accelera-
tor now under construction at the National Ac-
celerator Laboratory in Batavia, ll. This one
facility, accounting for $42 million in R&D plant
in 1970, is being built over a 5-year period and
will be the largest accelerator in the world; its
total cost is estimated at $250 million. This atom
smasher will enable scientists to explore the
nucleus of an atom in terms of its most minute
particles of matter. Other construction activity
that received sizable plant support—$20 million—
in 1970 was the $55 million Los Alamos Meson

Physics (LAMP) facility.
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Table 2. Federal obligations to Federally Funced Ressarch snd Development Centers administe:

[Dollars in thousands)
_ Federal obligetions
Locstion and neme 1963 1964 1965 1966 1967 1968
B - 7 S $814,082 | $862,363 | $895,287 | $917.631 | $807.549 | $835.82
Artzona: |
Kitt Peak Nationsl Otservatory® ........ 3,750 4 400 6915 6.791 5485 1247
Cerro-Tololo Inter-American Obeervatory
(Chilele ......coinevennvnnne 1,100 1,100 1,485 1AM 1,713 2,32
Ceittornla:
Jet-Propulsion Leboratory® .. ........ 20,168 | 228,194 | 245004 | 230,091 222,169 | 208,07
Stanford Linesr Accelerator Center ., .., ., 16,193 4,122 43,943 50,969 30,891 28,99¢
Lawrence Redietion Leboratory ....... 162,854 1694M 158,254 169,870 174 881 184,50¢
Center for Reseerch snd Dewelopment in
HighsrEducation ............... - Mg 1 A5¢
Conter for the Study of the Ewluation of
Instructionsl Program .. .......... 634 86¢
Stonford Oenter for Resesrch and
DewslopmentinTeeching .......... 7 1,59,
Colorado:
Nstional Center for Atmospheric Research®
8,019 10,006 8,941 11,791 16578 14,67¢
District of Colwrmwia:
Center for Research in Sociel Systerns ... 047 9934 1,843 1,808 1,838 1816
Georgle:
Ressarch and Dewlopment OCenter in
Educstions! Stimulstion .......... —_— 732 1,204
1Wnols: 4
Argonne Nationel Leboratory® ........ 74947 84,507 88,329 87,265 97,282 1131
Coordinetion Center for the Nationsl
Pro,pm in Early Childhood Educstion . 156
Netionsl Acceisision Laboratory® ... ... 337
fowe:
Ames Laborstory .........co000c00 8,649 7360 8,464 9,089 931 8,891

18




(Doflars in thousands)

erally Funded Ressarch and Development Centsrs administered by universities snd colleges, fiscel yeers 1963-70

_ Fedena! obligetions Sponsoring
1964 | 1965 1966 1967 1968 1969 1970 Agency Administersd by —
P82 | $862,35. | $895,287 | $817,831 | $907549 | $935820 | $916.872 | $960.906
50 4400 68,9156 5,M1 6485 12475 5,700 8,400 [NSF Asmsocistion of Universities for
Resesrch in Astronomy, Inc.
00 1,100 1,485 1AN 1.713 2325 4,550 1,900 | NSF Associstion of Universities for
Resesrch in Astronomy, Inc.
68 226,192 245,004 230,001 22,169 206,074 168,295 180,087 | NASA Cdelifornis Institute of
Technology
a3 2,122 43,943 50,969 30,801 28,996 31,001 27,051 |AEC Stanford University
169424 158,254 169,870 174 561 184,500 179,185 187,688 | AEC University of Celifornis
— M9 1469 38 879 |HEW (O€E) University of Celifornis
_— 634 838 809 648 |HEW (OE) University of California
—_—— 7 1,597 6,007 928 |HEW {OE) Stanford University
1) 10,038 8,941 11,791 16,578 14879 14,081 11 414 |[NSF University Corporstion for
Atmospheric Resesrch
47 04 1,843 1,808 1,938 1618 1,881 620 |DOD (Army) {American University
-— 732 1,204 809 339 |HEW (OE) University of Georgia
47 84,507 88,329 87,265 97,22 113178 112,874 104,187 |AEC University of Chicago and
Argonne Universities
Associstion
-— 1,562 1,73 473 | HEW (OE) Untversity of Iilinois
-— — 3,377 14,783 49,527 |AEC University Resesrch Association
49 7380 8,464 9,089 23N 9,801 8,888 8,885 |AEC lows State University of Science
snd Technology
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Table 2.-Federal obligations to Federally Funded Resssrch snd Development Centers ad

Federal obligations
Locstion end neme 1963 1984 1266 1988 1987
Marylend:
Applied Physics Laborstory . . ........ 42,008 49124 54,007 62491 4717
Center tor the Study of Socisi Organization
of Schools and Lesming Process .. ... ——e e
Mamachyrotis:
d 5,946 8,717 5,861 8,130 6,78
Com>idge Electron Accelerator™ ... . . { 2532 34 3,792 as17 | 3.0
Uincoln Laboratory . .........ccc0-. 70,608 78,764 68,683 64,080 08,96
Center for Resesrch snd Deweiopment in
Educstionsl Differences® . ......... — 1,112 1,16
New Jorsey:
Plasme Physics Laborstory . ......... 7542 8,268 6,997 6,558 6,57
Princeton-Pennsytvanis Acceterstord 6,224 5,500 7.521 8,825 197
881 1,790 1,982 1,801 1,77
New Maxico:
Los Alamos Scientific Lsborstory ...... 93,020 97680 o4 536 103,111 102,21
New York:
Brookhaven Nations! Lsborstory® .. ... 59,180 58619 63,564 64 A07 64,1¢
Hudson Laborstory® . ............. 3,780 3,339 4,195 4873 4,%
Orsgon:
Center for the Advanced Study of
Educations! Administration  ........ —— 509 534 883 67
Pennsylvanis:
Ordnence Research Laboratory ....... 3,783 4827 7025 8,597 8,13
Learning Resesrch snd  Dewelopment |
Conter .......ccvevveneennnns —_— —_ 754 642 1.
Puerto Rico: 1
Asrecibo Ohervmwyf
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1963 1964 1985 1906 1987 1968 1969 1970 Agency Administered by ~
42,096 49,124 54,007 52491 47,172 9,739 51,218 53444 |DOD (Nevy)  [Johns 4opkins University
742 620 850 |HEW (0E) Johrs Hopkins Univentt 7
5.046 5717 6,851 6.130 6,786 a2 lag Hearverd Universt
{ 2'632 3"“ 3,792 3'5' 7 3“} ‘.778 ""’ A ¢ Massschusetts Institute of
Technology
70,606 78,764 68,683 64,060 68,989 62319 | 613m 55 548 | DOO (Aw Massechusetts Institute of
Force) Technology
1,112 1,165 HEW (OF) Hervard University
7542 8,268 6997 6.556 8572 7,448 7,796 7680 |AEC Princeton University
Princeton University
{ 6,224 5,500 7521 8,825 797'} 6422 6461 5,000 |AEC University of Pencytvenis
881 1,790 1,982 1,801 1,775
93,020 97,680 o153 | 103011 | 102213 | 109387 | 114898 | 140914 |AEC University of Cefifornis
9,180 8519 63,564 64407 64.160 66.314 74 995 72,850 | AEC Associsted Universities, Inc.
3,780 3939 4,195 4873 4,708 4,900 3,080 — | DOD INavy) | Cotumbie University
— 509 534 683 678 590 519 506 | HEW |OE) University of Oregon
3,763 4827 7025 9,597 8,120 93N 8577 8412 |DOD (Navy)  |Pennsylvenia State University
— 754 642 1,309 1,465 7,083 1 465 |HEW (0E) University of Pittsburgh
7-/ 2,106 | NSF Cornell University
{,m 5,058 5,095 6168 5,820 4770 5278 5,179 |aEC [Osk Ridge Associeted Universties
/




Table 2~ Federal obligations to Federaily Funded Research and Development Cent

Federsl obl
| . Location and neme 1963 1964 1965 1966
' Virginie:
Centerfor Nswl Anstyses ...........
Humen Rezources Resesr.h OfficeS . .. 2,794 3,081 3382 2,752
Spece Radistion Effecy lusborstory ..... 729
Washington:
Applied Physics Laboratwry . ......... 3,200 2,276 2,178 5,145
West Virginie:
Nations! Radio Astronomy Oteervatory® 4,550 4,600 3,380 4,719
Wisconsin:
Army Msthemstics Resesech Center . ... 1.050 1,100 1,273 1390
Center for Research snd Dewvelopment for
Lesrning snd Reeducation ......... —_— —— 500 808

30ne of seven administered by university consortia.

binciudes sizesble smounts subcontracted, principslly to industrial firms.
CAdmministered by both university snd consortium.

digures for 1968-70 were reported on 8 somewhat different basis.

AGENCY DISTRIBUTION

The Atomic Energy Commission and the Na-
tional Aeronautics and Space Administration, to-
gether accounting for more than four-fifths of
total Federal support to FFRDC's administered
by universities and colleges, increased their funds
to these centers by 9 percent, or $52 million, and
12 percent, or $20 million, respectively, from
1969 to 1970.

Contrary to the increase in AEC and NASA ac-
tivities at FFRDC's, support for programs spon-
sored by the Department of Defense, National
Science Foundation, and Department of Health,
Education, and Welfare declined by $29 million.
A $16 million, or 66 percent, drop in the Office
of Education’s FFRDC funding Ievgl. from $24

20




hd Development Centers administered by universities and colleges, fiscal years 1963-70 (Conltinued)

Federal obligations Sponsoring Administered by— A
1965 1966 1967 1968 1969 1970 Agency 4
—_ 8,838 9,218 9,085 |DOD (Navy)  |University of Rochester 2
3,382 2,752 2,853 1.645 3A45 ———— |DOD (Army) |George Washington University g
—_—— 729 1.815 586 1,213 865 |NASA Cnllege of William and Mary %
2,178 5,145 2,836 3,192 3,205 2,682 |DOD (Navy) University of Washington ,
3,380 4,719 5,062 4,865 7,278 5,800 [ NSF Associated Universities, Inc. 3
1,273 1,390 1,378 1,300 1,350 1,280 |DOD (Army) |University of Wisconsin
500 808 1,034 1,688 5,330 1,298 | HEW (OE) University of Wisconsin

i ePhased out as an FFRDC as of the end of FY 1969.

fThe observatory became an FFRDC in 1970 when the National Science Foundation assumed 3
| responsibility for the support of the research programs of this institution. .

9FFRDC status in FY 1970 changed from “university administered” to “nonprofit administered’’;
| 1970 data for this institution are included in part ||, section 2.

million to $8 million, accounted for more than
one-half the decline in FFRDC obligations from
the three agencies. The cut in OE support oc-
curred almost entirely in new construction fund-
ing, which fell from a level of $14 million in 1969 b
to zero in 1970. )

Although AEC awards more than three-fifths—
$613 million—of Federal funds going to FFRDC's,
its support is divided among 11 centers and,
therefore, is not as heavily concentrated as that
of some of the other agencies. The AEC centers
are located in eight States included in seven
geographic divisions, with no more than 31 per-
cent of this agency's funds going to any one insti-
tution and no more than 35 percent to any one
State (table 3).




Table 3.—Federal obligations to Federally Funded Research and Development
unive tities and colleges, by agency, institution, and type of support,

[Dollars in thousands]

, Total Research

4 Foderal and R

& Agency and institution Location obligations development p

i

”L United States, total . .........cccvcveecnsencnnsns $960,906 $799,670 $1¢

ﬁ‘ :

! Atomic Energy COMMISSION . .. vovveree st ansennnncnnnssnns 613,251 464,201 14

.. Ames Laboratory . .. ...ttt s sa e anns lowa 8,885 7,506

% Argonne National Laboratory .............cccveuoeeenns Ninois , 104,187 85,188 1

i Brookhaven National Laboratory .............eeeoeeenens New York 72,640 49,829 :

5 Cambridge Electron Accelerator . ..........coveeevennnsns Massachusetts 4412 3476

E‘i Lawrence Radiation Laoboratory ............. eereeeaaeas California 187,686 168,347 1

’f Los Alamos Scientific Laboratory . ...... .. ¢ttt New Mexico 140,914 105,616 K

& National Accelerator Laboratory ..............cooeeiennn Iinois 49,527 6,597 4

[y Oak Ridge Associated Universities ...............0cnuuenns Tennessee 5179 2,223

?‘: Plasma Physics Laboratory .. ........ .o vveneoevnnnnnnnns New Jersey 7,680 7,458

f\ Princeton-Pennsylvania Acceferator . ..............0c00e..e New Jersey 5,090 4,118

X

¥ Stanford Linear AcceleratorCenter ............cco00e00enn California 27,051 23,843

Departmentof DBfense .. ............. ..t .eeeeeernennanns 131,213 131,213 —

PP ' 1,922 1,922 -
Army Mathematics Center .. ........co v vevonsonsnnnncns Wisconsin 1,280 1,280 -
Center for Researchin Social Systems . ... .......c.c0vveeens Washington, D.C. 620 620 -
National Center for Atmospheric Research® . . .. ............. Colorado 22 22 -
NBVY oo oo oo msnenoannocaseiosnnnsonssuerasasonss 73,623 73,623 -
Applied Physics Laboratory ............ccctiitiiieecnnns Maryland 63,444 63,444 -
Applied Physics Laboratory . .........c. it vnnonsnnenns Washington 2,682 2,682 -
Center for Naval Analyses ... ....c.o v v v eveeeannns PN Virginia 9,085 9,085 —
Ordnance Research Laboratory .. .......ccce0ueeuuunnnens Pennsylvania 8412 8412 —
AIPFOrCE + v e v s e necvnsessosssnsoasososanssnsnsnssss 55,648 55,648 -
Lincoln LBbOratory . ...:ccceerervacccnoasrosossssnss Massachusetts 55,648 55,648 -
Departmentwide Funds: . .. .. ... ..o o v vt ne oo enans 20 20 —
Brookhaven National Laboratory ............... R New York 20 20 -




[Dollars in thousands)

- Federal obligations to Federally Funded Research and Development Centers ndmlnimf.d by
universities and colleges, by agency, institution, and type of support, fiscal year 1870

Total Research
Federa) and R&D Other
Location obligations development plant science Administered by —
........... $960,906 $799,670 $166,794 $4.,442
........... 613,251 464,201 144,608 4,442
........... lowa 8,885 7,506 1170 209 lowa State University
........... Iiinois 104,187 85,188 17,827 1,172 University of Chicago and Argonne
Universities Association
............ New York 72,640 49,829 22,615 196 Associated Universities, Inc.
........... Massachusetts 4,412 3476 936 —— Massachusetts Institute of Technology,
Harvard University
........... California 187,686 168,347 19,210 129 University of California
........... New Mexico 140,914 105,616 35,298 —_—— University of California
........... Iinols 49,527 6,597 42,930 e University Research Association
........... Tennessee 5,179 2,223 230 2,726 Oak Ridge Associated Universities
........... New Jersey 7,680 7458 222 —_— Princeton University
............ New Jersey 5,090 4,118 972 —_—— University of Pennsylvania and Princeton
University
........... California 27,051 23,843 3,198 10 Stanford University
............ 131,213 131,213 —_ —_——
............ 1,922 1,922 —_— ———
............ Wisconsin 1,280 1,280 —— —_— University of Wisconsin
............ Washington, D.C. 620 620 —— —_—— American University
............ Colorado 22 22 —_— —_——— University Corporation for Atmospheric
Research
............ 73,623 73623 e —_—
............ Maryland 53,444 53,444 e —_—— Johns Hopkins University
e s eeasene Washington 2,682 2,682 o — University of Washington
e e e e s saaen Virginia 9,085 9,085 —_ —_ University of Rochester
............ Pennsylvania 8,412 8412 —_— —_ Pennsy!vania State Univarsity
............ 55,648 55,648 —_ —_—
............ Massachusetts 55,648 55,648 —— —_— Massachusetts Institute of Technology
........... 20 20 e ——
e e ee e New York 20 20 ———— — Associated Universities, Inc.

08
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Table 3.-Federal obligations Federally Funded Research and Devel
and colleges, by agency, institution, and type of suppo

2

Total
VTN N Federal
Agency and institution Location obligations
Department of Health, Education,and Welfare ................. 7932
Officeof Education . ............ceiiivnnvnnnnnnnn. 7.932
Center for the Advanced Study of Educational Administration . |Oregon 596
Center for Research and Development in Higher Education . . . . . California 879
Center for Research and Dewelopment for Learning and
Reeducation . .. ... ....... ..., Wisconsin 1,298
Center for Study of Evaluation of Instructional Programs ....... California 648
Learning Research and Development Center ................ Pennsylvania 1,465
Research and Development Center of Educational Stimulation . | Georgia 339
Research and Development Center in Teacher Education . ... ... Texas 656
Stanford Center for Research and Development in Teaching .. ... California 928
Center for Study of Social Organization of Schools and the Learning
Process ... . ... e Maryland 650
Coordination Center for the National Program in Early Childhood
Education .. ... ... ... ... i inois 473
National Aeronautics and Space Administration . ............... 180,692
Jet Propulsion Laboratory .. ................. .. ... .. ... California 179,827
Space Radiation Effects Laboratory ............0..vuunun.. Virginia 865
National Science Foundation . .............000 o vnnnonn.. 27,506
Cerro-Tololo Inter-American Observatory ................... Chile 1,900
Kitt Peak National Observatory ..................000on.... Arizona 6,400 -
National Center for Atmospheric Research?® ................. Colorado 11,300
National Radio Astronomy Observatory .................... West Virginia 5,800
Aerecibo Observatory . ............... ettt et Puerto Rico 2,106
Other agencies (Commerce and Transportation) ................. 312
Jet Propulsion Laboratory .. ........... e . | California 220
National Center for Atmospheric Research® ................. Colorado 92

2Recelved funds from the National Sclence Foundation,
of Defense, and the Department of Commerce,

SOURCE: National Sclence Foundation {CASE).

22
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ederal obligatiors Federally Funded Research and Development Centers administered by universities
and colleges, by agency, institution, and type of support, fiscal year 1870 (Continued)

Total Refo:arch R&D Other
Locati Federal and . : .
ocation obligations development plan science Administered by —
................ 7,932 7932 —_—— —_—
................ 7,932 7.932 —_—
al Administration . . |Oregon 596 596 —_ —_— University of Oregon
pher Education .. ... California 879 879 —— —_——— University of California
t for Learning and
.............. Wisconsin 1,298 1,298 SE— —_ University of Wisconsin
hal Programs ....... California 648 648 —_—— —_— University of California
................ Pennsylvania 1,465 1,465 —_—— ———— University of Pittsburgh
ional Stimulation . |Georgia 339 339 —_——— — University of Georgia
r Education ....... Texas 656 656 —_ ——— University of Texas
nt in Teaching ..... California 928 928 ———— —— Stanford University
hools and the Learning
................ Maryland 650 650 D —— Johns Hopkins University
am in Early Childhood
................ Iinois 473 473 —_— —_— University of lllinois
................ 180,692 169,666 11,026 —_—
................ California 179,827 168,805 11,022 ——— California Institute of Technology
................ Virginia 865 861 4 —_— College of William and Mary
................. 27,506 26,346 1,160 —_—
e i Chile 1,800 1,600 300 —_— Association of Universities for Research
in Astronomy. Inc.
................ Arizona 6,400 6,350 50 ———— Association of Universities for Research
in Astronomy, Inc.
................ Colorado 11,300 11,290 10 —_ University Corporation for Atmospheric
Research
................ West V_irginia 5,800 5,150 650 —— Associated Universities, Inc.
................ Puerto Rico 2,106 1,956 150 _ Cornell University
................. 312 312 e —_—
................ California 220 220 —_—— —_—— California Institute of Technology
................ Colorado 92 92 —_— —_— University Corporation for Atinospheric
Research ‘

dation, the Department

r

).
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The $613 million aIIocated by AEC in 1970 cov-
ered a wide range of activities. A considerable
portion of the total went into R&D projects aimed
at improving the nuclear weapons systems to
maintain U.S. leadership in this area. Other areas
of national interest, however, are receiving in-
creasing attention at AEC's FFRDC's. Specific
activities include the foliowing:

(1) Development of techniques for safe appli-
cations of nuclear explosives to various
peaceful projects such as development of
techniques for large-scale nuclear excava-
tion;

(2) development of liquid metal fast breeder
reactors whose eventual commercial de-
velopment will be for generation of elec-
tricity;

444-479 0 - 72 - 3

(3) improvement of radiation techniques in the

diagnosis and treatment of disease; and

(4) research on ozone treatment of acid mine

drainage to stop water pollution in the Na-
tion’s rivers and strearns resulting from
such contaminants.

NASA, on the other hand, because of the very
large individual projects associated with R&D
work on space-related activities, e.g., the con-
struction project for the Apollo program, has con-
tracted almost all of its FFRDC activity through
one center, the Jet Propulsion Laboratory in
California.

INSTITUTIONAL DISTRIBUTION

Although the same number of FFRDC's received
Federal support in 1970 as in 1969, the funding
levels of individual institutions showed an overall
increase in concentration of support. The first 10
recipients in Federal support, representing ap-
proximately one-quarter of the total number of
FFRDC's, increased their share of total FFRDC
funding from 88 percent in 1969 to 92 percent in
1970. The institutions comprising the first 10 in
1970 were the same as those in the leading 10
in 1969. Six of the first 10 are sponsored by AEC,
2 by DOD, 1 by NASA, and 1 by NSF,

For the second consecutive year R&D programs
carried on at Lawrence Radiation Laboratory re-
ceived the largest share of Federal aid. LRL
funding went up by $8.5 million to $188 million,
the highest amount reported for this FFRDC dur-
ing the 1963-70 period. The largest 1969-70 in-
crease was $34.8 million, received by AEC's Na-

b1




(3) improvement of radiation techniques in the

diagnosis and treatment of disease; and

(4) research on ozone treatment of acid mine

drainage to stop water pollution in the Na-
tion's rivers and streams resulting from
such contaminants.

NASA, on the other hand, because of the very
large individual projects associated with R&D
work on space-related activities, e.g., the con-
struction project for the Apollo program, has con-
tracted almost all of its FFRDC activity through
one center, the Jet Propulsion Laboratory in
California.

INSTITUTIONAL DISTRIBUTION

Although the same number of FFRDC’s received
Federal support in 1970 as in 1969, the funding
levels of individual institutions showed an overall
increase in concentration of support. The first 10
recipients in Federal support, representing ap-
proximately one-quarter of the total number of
FFRDC's, increased their share of total FFRDC
funding from 88 percent in 1969 to 92 percent in
1970. The institutions comprising the first 10 in
1970 were the same as those in the leading 10
in 1969. Six of the first 10 are sponsored by AEC,
2 by DOD, 1 by NASA, and 1 by NSF.

For the second consecutive year R&D programs
carried on at Lawrence Radiation Laboratory re-
ceived the largest share of Federal aid. LRL
funding went up by $8.5 million to $188 million,
the highest amount reported for this FFRDC dur-
ing the 1963-70 period. The largest 1969-70 in-
Crease was $34.8 million, received by AEC's Na-
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tional Accelerator Laberatory. Other substantial
1369-70 increases of $26.2 million and $23.8 mil-
lion were registered by third-ranked Los Alamos
Scientific Laboratory and second-ranked Jet Pro-
pulsion Laboratory, respectively. The first 3 cen-
ters, LRL, JPL, and LASL, with added funding
totaling more than $58 million increased their
combined share of total Federal FFRDC support
nearly 4 percentage points from 49 percent to 53
percent.
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PART I

federal support to selected nonprofit institutions
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SECTION 1.

federal support to independent research institutions

The 54 independent, nonprofit research institu-
tions included in this section received $158 mil-
lion for R&D activities in 1970 (table 4). The in-
stitutions chosen for this study were selected
because of their relatively high level of Federal
obligations.! All are autonomous units, though
some maintain close-working relationships with
universities.

1See technical notes, p. 34, for information on the
definitions and concepts used in this part of the report.

AGENCY DISTRIBUTION

The Department of Defense obligated the larg-
est amount to these institutions—$82 million tc
32 recipients in 1970. Within this Department, the
funds were obligated as follows:

(millions of dollars,

AIMY e sssesressreseesrsaens $38.8
NAVY oo e serseseesen s srssnssesnnens 148
Air FOICe ... rereencennnees 284

Ten of the DOD-supported, independent non:
profit research institutions had obligations o
more than $1 million; they accounted for 95 per
cent of the DOD total.? The top-5 recipients-
Stanford Research Institute, Cornell Aeronautical
Laboratory, Battelle Memorial Institute, Riverside
Research Institute, and 11T Research Institute—
received three-fourths of the Defense amount in
1970. Institutions in New York and California ac-
counted for three-fifths of the Defense total, with
obligations of $27 million and $25 million, re-
spectively.

The Department of Health, Education and Wel-
fare obligated the next largest amount to non-

2 This does not include obligations to Federally Funded

Research and Development Centers administered by non-
profit institutions. They are covered in the following sec-
tion, page 30.
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AGENCY DISTRIBUTION

The Department of Defense obligated the larg-
est amount to these institutions—$82 million to
32 recipients in 1970. Within this Department, the
funds were obligated as follows:

(millions of dollars)

1Y 111 2 $38.8
NAVY oottt sssaees 148
AIT FOTCE s 284

Ten of the DOD-supported, independent non-
profit research institutions had obligations of
more than $1 million; they accounted for 95 per-
cent of the DOD total.? The top-5 recipients—
Stanford Research Institute, Cornell Aeronautical
Laboratory, Battelle Memorial Institute, Riverside
Research Institute, and lIT Research Institute—
received three-fourths of the Defense amount in
1970. Institutions in New York and California ac-
counted for three-fifths of the Defense total, with
obligations of $27 million and $25 million, re-
spectively.

The Department of Health, Education and Wel-
fare obligated the next largest amount to non-

2 This does not include obligations to Federally Funded
Research and Development Centers administered by non-
profit institutions. They are covered in the following sec-
tion, page 30.

profit research institutions—$44 million to 46 or-
ganizations. Those HEW agencies concerned with
health activities provided 96 percent of the de-
partmental support to this selected group of re-
search institutions, with NIH accounting for 85
percent. Institutions in the Middle Atlantic di-
vision received $12 million from HEW and those
in the Pacific division $9 million. There were 16
institutions that received obligations of more
than $1 million from HEW, and they represented
78 percent of this total. The top-ranking 6, each
with support in excess of $2.5 million, were 44
percent of the HEW total.

The other Federal agencies provided $31 mil-
lion in 1970 to the nonprofit, research institutions
included in the survey. NASA and AEC each obli-
gated about $9 million, and AID awarded almost
$7 million.

INSTITUTIONAL DISTRIBUTION

The 19 institutions each of which received total
Federal obligations of more than $2 million for
research and development in 1970 accounted for
$134 million, or 85 percent of the total. They re-
ceived $120 million in 1969 and $123 million in
1968.

Seven nonprofit research institutions received
Federal support for R&D plant in 1970 for a
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(Doliar Amounts in Thousmnds) $11,744 .
1
!

v

$4.512 3% [l

T
b

total of $367,000 (table 5). As this category of
support includes obligations for the acquisition
and repair of facilities and equipment for R&D
activities, it is subject to fluctuations from year
to year. The Lovelace Foundation for Medical
Education was the leading recipient, with $273,-
000.
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TABLE 5

GEQGRAPHIC Ol
AND INSTITUTI

UNITED ST
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HASHINGTO
VIRGINIA,TO
HANFORD 0C(
FOUNDAT IO
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SOUTHWEST H

MOUNTAIN, TO¥
NEW MEXICO,
LOVELACE F(
MEDICAL E
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WASHINGTON,

PACIFIC NOH
FOUNDAT 10N
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TABLE 5 FEDERAL OBLIGATIONS FOR R&D PLANT TO INDEPENDENT RESEARCH
INSTITUTIONS BY GEOGRAPHIC DIVISION, STATE, INSTITUTION,

AND AGENCY, FISCAL YEAR 1970

(THOUSANDS OF DOLLARS)

GEOGRAPHIC DIVISION, STATE,
AND INSTITUTION

UNITED STATESy TOTALecoccscscce$

EAST NORTH CENTRALy TOTALcescocoee
MICHIGAN'TOTAL...................
ATOMIC POWER DEVELOPMENT
ASSOCIATES'INC.................
SOUTH ATLANTIC' TOTAL.............
DISTRICT OF COLyTOTALscecscccsnse
CARNEGIE INSTITUTE OF
wASHlNGTON.....................
VIRGINIA'TOTAL...................
HANFORD OCCUPATIONAL HEALTH
FOUNDATION.....................
WEST SOUTH CENTRALy TOTALeeccecscoee

TExAS'TOTAL...... IEEREEEE N XN N NNER N
SOUTHWEST RESEARCH FOUNDATIONe«e

MOUNTAIN' TOTAL...................
NEW MEXICO'TOTAL...(‘-..........0..
LOVELACE FOUNDATION FOR
"EDICAL EOUCATION e e cccccccccnce
pACIFICQ TOTALeeececocveacccccsccnces

CALIFORNIA'TOTAL.................
STANFORD RESEARCH INSTITUTEececee

HASHINGTON'TOTAL........ [N XN XN N NN

PACIFIC NORTHWEST RESEARCH
FOUNDAT[ON..... FEEXERE N NXNNN XN 4

SOURCE: National Science Foundation.

ATOMIC NATIONAL

ENERGY SCIENCE

COMMI S- FOUNDA-

TOTAL SION TION

367 316 § 51
8 8 b

8 8 0

8 8 0
52 21 31
31 0 31
31 0 31
21 21 0
21 21 0
12 12 0
12 12 0
12 12 0
273 213 0
273 213 0
273 273 0
22 2 20
20 0 20
20 0 20
2 2 0

2 2 0
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SECTION 2.

federally funded research and development centers

Twenty-seven Federally Funded Research and
Development Centers managed by nonprofit insti-
tutions received $273 million from Federal agen-
cies in 1970, rising from $247 million in 1969 and
$234 million in 1968 (table 6). These organizations
are exclusively or substantially financed by the
Federal Government to conduct R&D activities or
to manage R&D programs on behaif of the Gov-
ernment.

Although representing only one-third the num-
ber of independent nonprofit research organiza-
tions included in part Il of this report, the 27
FFRDC's managed by nonprofit institutions ac-
counted for 63 percent of Federal R&D obliga-
tions awarded to the 81 nonprofit institutions in
1970.

30

1

AGENCY DISTRIBUTION

In 1970 Federal obligations for R&D ac
~ FFRDC's administeied by nonprofit in
totaled $256 million. The Department of
provided three-fifths of this amount, or
lion. The leading recipients of the eight
sharing in the DOD amount were the A
Corporation, $73 million; the MITRE Cor
$38 million; and the RAND Corporation,
lion.

The Atomic Energy Commission oblig
million to two FFRDC's for research and
ment in 1970: Pacific Northwest Labora
million, and Atomic Bumb Casualty Conm
$4 million.
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AGENCY DISTRIBUTION

In 1970 Federal obligations for R&D activities to
FFRDC's administered by nonprofit institutions
totaled $256 million. The Department of Defense
provided three-fifths of this amount, or $162 mil-
lion. The leading recipients of the eight FFRDC's
sharing in the DOD amount were the Aerospace
Corporation, $73 million; the MITRE Corporation,
$38 million; and the RAND Corporation, $20 mil-
lion.

The Atomic Energy Commission obligated $60
million to two FFRDC's for research and develop-
ment in 1970: Pacific Northwest Laboratory, $56
miliiori, and Atomic Bomb Casualty Commission,
$4 million.

vyt e BTe PWT TR woraa 7 W AT R e e

The Department of Health, Education, and Wel-
fare awarded $39 million to these FFRDC's; this
was an increase of $13 million from the 1969 HEW
total.

Federal funds for R&.D plant were $17 million
in 1970, rising from $11 million in 1969 and $5
million in 1968.2 The major obligations were re-
ceived by the Pacific Northwest Laboratory, $5
million from AEC; Southwest Regional Education-
al Laboratory and Southwest Educational Develop-
ment Laboratory, each with $4 million from HEW;
and, Cantral Midwestern Regional Educational
Laboratory with $3 million from HEW.

*The aata on R&D plant are understated to the extent

" that DOD does not report separately the sums used for

R&D plant within R&D contracts.

3




---------- - O T Lt ST IR,

Table 6.—Federal obligations for research and development and R&D plant tc
and Development Centers, administered by nonprofit institutions, fiscal ye:

[Dollars in thousands]

K

;’ Total Federal obligations Research and develop!
,'»
?’ Location and name . 1968 1969 1970 1968 1969
£ , :
& Total .ieveeiiinns R $234,093 | $246,728 | $273,269 | $220,308 | $236,885
% Arkansas:
South Central Regional Educational Laboratory,
E, Corporation? . .. ... it rAR| 320 ———— 700 320
Californis:
i Aerospace Corporation . . ......cciiiiiiaens an 73,626 76,338 72,953 73,6837 76,338
RAND COrPOFBtION .. v v v vve oo sevenvannasonns 20,407 20,438 21,167 20,2956 20,438
ﬁ Center for Educational Policy Research® ............ 500 500 448 500 500
ﬁ The Far West Laboratory for Educational Research and
4 Development .. « v v oot v v v v sasenerancnsaaass 1,308 6,536 2,373 1,260 1,686
§ Southwest Regional Educational Laboratory .. ........ 2,236 2,487 7310 2,236 2,487
:‘:
2 Colorado:
Rocky Mountain Regional Educational Laboratory® . .... 6514 346 —_—— 614 346
: District of Columbia:
é’ Atomic 8omb Casualty Commission  «......... ceen 3,822 3,926 4,250 3,685 3,788
Central Atlsntic Regional Educational Laboratery® ..... 796 390 —— 780 390
X
v Georgia:
L Southeastern Educational Laboratory .............. 719 670 720 670 670
Nlinois:
Cooperative Educational Resesrch Laboratory, Inc.® . ... 622 241 ————— 600 241
Maryland:
Electromagnstic Competability Analysis Center® . ... ... 5,237 4,642 5,210 5,237 4,642
Mzmachusetts:
MITRE Corporation .......v..o0... e 36,521 32,702 40,856 38,621 32,702
Educational Deveiopment Center,Inc. ...... e 1,041 1,390 1,609 1,041 . 1,390
Michigan:
Michigan-Ohio Regional Educational Latoratory® ...... 863 386 | ————— 800 386
Minnesota:
Upper Midwest Regional Educational Laboratory, Inc. ... 678 800 958 678 800
Missouri:
Central Midwestern Regional Educational Laboratory .. .. 1370 1,746 6,138 1,360 1,748
Mid-Continent Regional Educational Laborstory . ...... 730 938 957 730 938
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f

ral obligations for research and development and R&D plant to Federally Funded Research
ment Centers, administered by nonprofit institutions, fiscal years 1968, 1969, and 1970

[Dollars in thousands)

Total Federal obligations Research and development R&D plant Sponsoring agency
1968 1969 1970 1968 1969 1970 1968 1969 1970
$234,003 | $246,728 | $273,269 | $229,308 | $236,885 | $256,491 $4,786 $10,843 $16,778
k
. 711 320 | ———— 700 320 | ———— 1 — ————— | HEW {CE)
73,626 76,338 72,963 73,537 76,338 72,953 89 DOD (Alr Force)
20,407 20,438 21,167 20,296 20,438 21,167 112 DOD (Air Force)
500 500 448 500 500 448 HEW (OE)
1,308 6,536 2,373 1,260 1,685 2,373 68 4,851 ————— | HEW (OE)
2,235 2,487 7310 2,236 2,487 3,024 4,286 | HEW (OE)
514 346 —— 514 348 HEW (OE)
3,822 3,925 4,250 3,685 3,788 4,166 137 137 96 | AEC
796 390 —_—— 780 390 | ———— 16 HEW (OE)
719 670 720 670 670 720 49 HEW (OE)
622 241 ————— 800 241 | —— 22 HEW (OE)
7
1
5,237 4,642 5,210 5,237 4,642 5,210 DOD (Air Force) ~
. 36,521 32,702 40,856 36,621 32,702 40,856 DOD {Air Force) :
‘ 1,041 1,380 1,509 1,041 1,300 1,609 HEW (OE) 1
853 386 ———— 800 385 | ————- 53 ——— ———— | HEW (OE)
. 678 800 958 678 800 958 HEW (OE)
1,370 1,746 8138 | - 1,360 1,748 3,233 20 ———— 2,905 { HEW (OE)
730 '938 857 | 730 938 957 HEW (OE)

31
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' Table 6. Federal obligations for research and development and R&D plant
Centers, administered by nonprofit institutions, fiscal years °

Total Federal obligations Res
Location and name 1968 1969 1970 1968
Nevs Mexico:
Southwestern Cooperative Educational Laboratory ..... 791 862 956 762
New York:
Center for Urban Education . .........c e vians 2675 2,646 2,600 2,675
Eastern Regional Institute tor Education ............ 947 999 844 943
Policy Research Centard ... ... ... oioeninns 499 587 689 499
North Carolina:
Reginnal Educational Laboratory for the Carolinas and
Virginia . ovvenirieviveeer e oansieatian 698 820 1,152 694
Uregon: ’
Northwest Begional Educational Laboratory .......... 1,666 1,763 1,841 1,544
Pennsylvania:
Research for 8etter Schools, Inc. . ............v0vn 2,094 2,757 3,397 2,089
Toxas:
Southwest Educationsl Development Laboratory . ...... 1452 1,843 6,363 1,400
Virginia:
Institute for Defense Analysis . ............cccere. 11,941 12,388 11,859 11,941
Human Resources Research Organization® . .......... _ 4291 | —————
Research Analysis Corporation .......... e e e 10,308 9,915 9,624 10,308
Analytical Services, Inc. . ...... .o 1,495 1,180 1,659 1,49
Washington:
Pacific Northwest Laboratory .. ........cc:cceerene 46,943 655,268 62,119 42,8861
‘West Virginla:
Appalechia Educational Laboratory . ............... 994 916 1,126 994

apjiscontinued In FY 1970.
badministered by Stanford Research | nstitute,

Cadministered by iliinois Institute of Technology Research Institute.

dadministered by Syracuse Unlversity Research Corporation.

32 | 76
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eral obligations for research and development and R&D plant to Federally Funded Research and Development
Centers, administered by nonprofit institutions, fiscal years 1968, 1969, and 1970 (Continued)

Total Federal obligations Research and development R&D plant Sponsoring agency
1968 1969 1970 1968 1969 1970 1968 1969 1970

ratory . .... 791 862 956 762 862 956 39 HEW (OE)

........... 2,675 2,646 2,600 2,676 2,646 2,600 HEW (OE)

........... 947 999 844 943 999 844 4 HEW (OE)

e earaae s 499 587 689 499 587 689 —_— HEW (OE)
Carolinas and

........... 698 820 1,152 694 820 1,162 4 HEW (OE)
.......... 1,566 1,763 1,841 1,644 1,763 1,841 22 HEW (OE)

........... 2,094 2,757 3,397 2,089 2,700 3,397 6 67 ———— | HEW (OE)

rtory ....... 1452 1,843 6,363 1,400 1,710 2,283 62 133 4,100 | HEW (OE)

........ . 11,941 12,388 11,859 11,941 12,388 11,869 DOD. (Office of

the Secretary)

......... . 4,291 ————— —_— 4,291 ———— | DON (Army)

e e 10,308 9,916 9,624 10,308 9,916 9,624 DOD (Army)
Ceetenaaen 1,495 1,180 1,669 1,495 1,180 1,659 DOD (Air Force)
Ceeeans . 46,943 66,268 62,119 42,861 49,613 66,727 4,092 5,645 65392 | AEC

Ceeenaann 994 916 1,126 994 896 1,126 {——-—— 2 ———— | HEW (OE)

ogy Research Institute.

h Corporation.

ewas ‘“‘university administered’’ prior to fiscal year 1970. See part I, section 5 for data for those years.

SOURCE: Natlonal Sclence Foundation (CASE).
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APPENDIX A
TECHNICAL NOTES

CONCEPTS AND LIMITATIONS

The dollar totals in this report represent obliga-
tions to academic institutions, selected other non-
profit organizations, and associated Federally
Funded Research and Development Centers, in-
curred by 13 Federal agencies. Data on academic
institutions and their associated FFRDC's are ex-
tracted from the CASE data collection system
established by the Committee on Academic
Science and Engineering of the Federal Council
for Science and Technology. Data on other non-
profit organizations were collected separately. To
facilitate this effort the agencies participating in
the CASE study were requested to provide data on
research and development and R&D plant obliga-
tions allocated to selected other nonprofit in-
stitutions.

Data for five of the reporting agencies, the
Office of Economic Opportunity, the Agency for
International Development, and the Departments
of Housing and Urban Development, Labor, and
Transportation, are combined for the purpose of
tabular presentation. These units, constituting
the “other” category used as the final column
heading in tables showing agency detail, were
added to the data collection system in 1968 and
1969.

Dollar totals reflect actual obligations by the

reporting agency during a fiscal year (July 1-June -

30) regardless of when funds were spent by a re-
cipient.r Certain allocations for financial assist-
ance by Federal agencies were excluded from the

1 Data for the Atomic Energy Commission were provided

in terms of costs rather than obligations but are treated as
substantially the same thing in this analysis,
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study, notably loans such as those made by the
Office of Education for undergraduate and gradu-
ate construction, and agency support of Federal
employee training- and development activities.

nt obliga-
other non-

e::ec:zrailrlx Obligations were reported in amounts rounded to
academic D nearest thousand dollars. .

'S are ex- Data for individual mstltuflons represent direct
n system support from Federal agencies and, therefore, do
Academic not make allowances for amounts subcontracted

to or from other institutions. Consequently, the
location of actual performance of obligated
amounts cannot be identified if that performance
takes place at some site other than that of the
institution receiving direct support from Federal
agencies. In cases of interagency transfers of
funds, the agency that made tte final distribution
of the funds to acade: aic institutions reported the
obligations.

Federal obligations to university “systems’ are
shown in terms of the individual institutions com-
prising a system. Also listed separately are Fed-
eral dollars awarded directly to the administrative
center of a system. However, where the final allo-
cation of funds is not known at the time the award
is made, agencies report the funds as obligations
to the system’s administrative office, or “central
system.” 2 In many cases, the Federal funds are

distributed by the system's central office to in-
dividual institutions. To the extent this filtering
effect takes place, the amounts reported for the
individual institutions within a system may be
understated. Central system obligations in FY
1970 were reported for the following:

*Data on Federal obligations to “central systems” are
included in appendix tables C-13, C-14, and C-15.

Los Angeles City Junior College District System
Peralta Junior College District System
San Diego Junior Colleges System
University of California System
University of lllinois System
Louisiana State University System
Mississippi Gulf Coast Junior College District System
University of Missouri System
University of Nebraska System
University of Nevada System

City University of New York System
Columbia University System

State University of New York System
Union College and University System
University of North Carolina System
University of Tennessee System
Texas A&M University System
University of Texas System

University of Wisconsin System
Wisconsin State University System
University of Puerto Rico System

Among the categories of support reported by
Federal agencies, amounts shown for individual
institutions may not always indicate the way the
funds are actually spent by these organizations.
For instance, the entire obligations by the Depart-
ment of Defense were reported under research
and development, although some of the funds
were actually expended for plant and facilities.

Some of the obligations by Federal agencies
under institutional grant programs for general or
special purposes were included under the cate-
gory “other activities,” although actual expendi-
ture of these funds is spread among research
and development, R&D plant, and other activities.
Again, it is extremely difficult to categorize the
purposes for which such funds are expended be-
cause of the close functional relationship between
research and education. ..
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Sections 2, 3, and 4 in part | of this report in-
clude comparisons between obligation data and
educational data on total degrees conferred over
the academic year 1967-68. These figures were
compiled from degree data collected by the Office
of Education in the Higher Education General In-
formation Survey (HEGIS).

RELATIONSHIP OF THIS STUDY TO FEDERAL
FUNDS FOR RESEARCH, DEVELOPMENT, AND
OTHER SCIENTIFIC ACTIVITIES

Both this study and Federal Funds for Research,

Development, and Other Scientific Activities,®

obtain data on obligations by Federal agencies

. for research and development and R&D plant to

universities, colleges, other nonprofit institutions,
and their associated Federally Funded Research
and Development Centers. This study is oriented
toward obtaining information on total Federal
support for individual institutions and selected
nonprofit research organizations, while the Fed-
eral Funds study obtains data on research and
development and R&D plant obligated by Federal
agencies to each sector of the economy, including
Government, industry, universities and colleges,
and all other nonprofit organizations. In Federal
Funds, the emphasis is on character of activity
and field of science, rather than individual re-
Cipients.

In general, there is conformity of concepts and
definitions used in the two studies. It should be
noted, however, that data do not and cannot con-
form in all respects. Information used in Federal

Funds is based on the agencies’ budgets which, -

of course, cannot show details on the recipient
of funds.

For the purpose of this report, “selected non-
profit organizations” include primarily- inde-
pendent nonprofit research institutions. Omitted

s National Science Foundation, Federal Funds for Re-
search, Development, and Other Scientific Aclivities, Fiscal
Years 1969, 1970, and 1971, Vol. XIX (NSF 70-38) (Washing-
ton, D.C. 20402: Supt. of Documents, U.S. Government
Printing Office, 1970).

from this group are hospitals, academies of
science, museums, professional and technical
societies and, with one exception, all private
philanthropic foundations all of which are in-
cluded in the Federal Funds classification of non-
profit organizations. The exception is a private
foundation which is known to allocate more than
50 percent of its expenditures for the performance
of intramural research. Also, since this study
covers 13 Federal departments and agencies and
Federal Funds obtains reports on a Government-
wide basis, there is a difference representing the
amounts obligated to institutions by agencies not
in the CASE study.

Among other differences is the fact that the
Nationa! Institutes of Health reported its General
Research Support Grants Program as research
and development in Federal Funds, and ‘other
scientific activities” in the CASE study. Similar
reporting differences occurred in the case of the
National Aeronautics and Space Administration’s
Sustaining University Program. The National
Science Foundation provided estimates to Federal
Funds of amounts expended by universities for
research and development and R&D plant from
institution-based grants. For individual institu-
tions of higher education, the allocation of funds
from this program differs widely among various
categories of support and, consequently, all of
the Foundation's obligations for Institutional
. Grant Programs were reported as “other scientific
activities” in the CASE study.

In cases of interagency transfers of funds, the
present study instructs the agency that actually
obligates funds to an academic institution to
report the obligation. In Federal Funds, on the
other hand, agencies initiating the interagency
transfers report the obligated amounts.

DEFINITIONS OF TERMS

University or college consists of all parts of the
academic institution—such as a college of liberal
arts, professional school, hospital, school of agri-
culture, agricultural experiment station, etc.—
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from this group are hospitals, academies of
science, museums, professional and technical
societies and, with one exception, all private
philanthropic foundations all of which are in-
cluded in the Federal Funds classification of non-
profit organizations. The exception is a private
foundation which is known to allocate more than
50 percent of its expenditures for the performance
of intramural research. Also, since this study
covers 13 Federal departments and agencies and
Federal Funds obtains reports on a Government-
wide basis, there is a difference representing the
amounts obligated to institutions by agencies not
in the CASE study.

Among other differences is the fact that the
National Institutes of Health reported its General
Research Support Grants Program as research
and development in Federal Funds, and “other
scientific activities” in the CASE study. Similar
reporting differences occurred in the case of the
National Aeronautics and Space Administration’s
Sustaining University Program. The National
Science Foundation provided estimates to Federal
Funds of amounts expended by universities for
research and development and R&D plant from
institution-based grants. For individual institu-
tions of higher education, the allocation of funds
from this program differs widely among various
categories of support and, consequently, all of
the Foundation's obligations for Institutional
Grant Programs were reported as “other scientific
activities” in the CASE study.

In cases of interagency transfers of funds, the
present study instructs the agency that actually
obligates funds to an academic institution to
report the obligation. In Federal Funds, on the
other hand, agencies initiating the interagency
transfers report the obligated amounts.

DEFINITIONS OF TERMS

University or college consists of all parts of the
academic institution—such as a college of liberal
arts, professional school, hospital, school of agri-
culture, agricultural experiment station, etc.—

except an associated Federally Funded Research
and Development Center. Universities and col-
leges include all institutions of higher education
in the United States that offer at least 2 years of
college-level studies in residence. The universe of
institutions for this report is based upon the Office
of Education's Education Directory 1969-70. To be
included in this report, an institution must have
received some Federal support in fiscal year 1970
and must possess a significant degree of au-
tonomy with respect to educational administrative
responsibilities. Thus, universities and colleges
organized under systems, e.g., groups of institu-
tions collectively having legal status and generally
accorded recognition by a State, by a board of
education, or other relevant organization, are
shown as separate institutions in cases where
significant autonomy exists. Obligations to
branches and campuses of institutions are not
shown separately but are included in the total
for the parent institutions. Obligations to service
schools were excluded from the study. Also ex-
cluded were funds awarded to the U.S. Depart-
ment of Agriculture Graduate School.

Nonprofit research insitutions included in this
report are limited to 54 selected independent re-
search performing organizations and 27 Federally
Funded Research and Development Centers
managed by nonprofit institutions. The 54 inde-
pendent institutions are primarily composed of
research institutes and do not include such non-
profit organizations as nonprofit hospitals, acad-
emies of science, professional and technical
societies, museums, or philanthropic foundations.

Federally Funded Research and Development
Centers in this report are organizational units
managed by universities and colleges or other
nonprofit institutions. Generally, these units have
been established to meet a particular R&D need
of a Federal agency. The Committee on Academic
Science and Engineering has developed uniform
identification and classification criteria for use
by all sponsoring agencies. To be classified as an
FFRDC, an organization should:
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(a) Perform primarily one or more of the fol-
lowing: basic research, applied research,
development, or management of research
and development. Specifically excluded
are organizations engaged primarily in rou-
tine quality control and testing, routine
service activities, production mapping and
surveys, and information dissemination;

(b) constitute a separate operational unit with-
in the parent organization or be organized
as a separately incorporated organization;

(c) perform actual research and development
or R&D management either upon direct re-
quest of the Government, or under a broad
charter from the Government, but in either
case under the direct monitorship of the
Government;

(d) receive its major financial support—-70 per-
cent or more—from the Federal Govern-
ment, usually from one agency;

(e) have or be expected to have, a long-term
relationship—about 5 years or more—with
its sponsoring agency, as evidenced by the
specific obligations it and the agency
assume;

(f) be established in the contract so that most
or all of the facilities are owned or funded
by the Government; and,

(g) have an average annual budget, inciuding
operating and capital equipment, of at least
$500,000.

Included in this report are 36 FFRDC's ad-
ministered by universities and colleges and 27
FFRDC's administered by other nonprofit in-
stitutions. Of the 36 FFRDC's associated with
universities and colleges in 1970, 28 are adminis-
tered by specified universities; 7 are managed
solely by university consortia; and 1, Argonne
National Laboratory, is managed jointly by the
University of Chicago and Argonne Universities
Association. The institutions comprising the mem-
bership of the managing consortia are as follows:

Associated Universities, Inc.
Columbia University

36

Corneli University

Harvard University

Johns Hopkins University
Massachusetts Institute of Technology
University of Pennsyivania

Princeton University

University of Rochester

Yale University

Assi.ciation of Universities for Research in Astr
University of California
University of Chicago
Harvard University
Indiana University
University of Michigan
Ohio State University
Princeton University
University of Texas
University of Wisconsin
Yale University

University Corporation for Atmospheric Researc
University of Alaska
University of Arizona
University of California
Catholic University of America
University of Chizago
Colorado State University
University of Colorado
Cornell University
University of Denver
Florida State University
University of Hawaii
Johns Hopkins University
University of Maryland
Massachusetts Institute of Technology
University of Miami
University of Michigan
University of Minnesota
University of Missouri
New York University
University of Oklahoma
Pennsylvania State University
St. Louis University
Texas A&M University
University of Texas
University of Utah
University of Washington
University of Wisconsin

Oak Ridge Associated Universities
University of Alabama
University of Arkansas
Auburn University
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Cornell University

Harvard Universily

Johns Hopkins University
Massachusetts Institute of Technology
University of Pennsylvania

Princeton University

University of Rochester

Yale University

Association of Universities for Research in Astronomy, Inc.

University of California
University of Chicago
Harvard University
Indiana University
University of Michigan
Ohio State University
Princeton University
University of Texas
University of Wisconsin
Yale University

University Corporation for Atmospheric Ressarch

University of Alaska

University of Arizona
University of California
Catholic University of America
University of Chicago
Colorado State University
University of Colorado

Comnell University

University of Denver

Florida State University
University of Hawaii

Johns Hopkins University
University of Maryland
Massachusetts Institute of Technology
University of Miami

University of Michigan
University of Minnesota
University of Missouri

New York University
University of Oklahoma
Pennsylvania State University
St. Louis University '
Texas A&M University
University of Texas

University of Utah

University of Washington
Universily of Wisconsin

Oak Ridge Associated Universities

University of Alabama
University of Arkansas
Aubum University

Catholic University of America
Clemson University

Duke University

Emory University

Fisk University

University of Florida

Florida State University
University of Georgia

Georgia Institute of Technology
University of Kentucky
Louisiana State University
University of Louisville
University of Maryland
Meharry Medical College
University of Miami
University of Mississippi
Mississippi State University
University of North Carolina
North Carolina State University
North Texas State University
University of Oklahoma
University of Puerto Rico
Rice University

University of South Carolina
Southern Methodist University
University of Tennessee
University of Texas

Texas A&M University

Texas Christian University
Texas Women's University
Tulane University .
Tuskegee Institute
Vanderbilt University
University of Virginia

Virginia Polytechnic Institute
West Virginia University
College of William and Mary

Universities Research Association

University of Arizona

Brown University

California Institute of Technology
University of California—~Berkeley
University of California—Los Angeles
University of California—San Diego
Camegie Mellon University

Case Western Reserve University
University of Chicago

University of Colorado

Columbia University '
Cornell University

Duke University : =

Florida State University
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Harvard University
University of [llinois
indiana University

fowa State University

University of lowa

Johns Hopkins University

University of Maryland
Massachusetts (nstitute of Technology
Michigan State University

University of Michigan

University of Minnesota

University of North Carolina—Chape! Hill
Northwestern University

University of Notre Dame

Ohio State University

University of Pennsylvania

Princeton University

Purdue University

Rice University

University of Rochester

Rockefeller University

Rutgers, the State University
Stanford University

State University of New York—Buffalo
State University of New York—Stony Brook
Stevens Institute of Technology
Syracuse University

University of Texas

University of Toronto

Tulane University

Vanderbilt University

University of Virginia

Washington University (St. Louis)
University of Washington

University of Wisconsin

Virginia Polytechnic Institute

Yale University

Argonne Universities Association

Carnegie Mellon University

Case Western Reserve University
{I1inois Institute of Technology
Indiana University

lowa State University

Kansas State University
Loyola University

Marquette University
Michigan State University
Northwestern University

Ohio State University
Pennsylvania State University
Purdue University

Southern Hlinois University
St. Louis University
University of Arizona
University of Chicago
University of Cincinnati
University of lllinois
University of lowa

University of Kansas
University of Michigan
University of Minnesota
University of Missouri
University of Notre Dame
University of Texas-Austin
University of Wisconsin
Washington University (St. Louis)
Wayne State University

Academic science includes the sum of ac
ties classified under three categories: resea
and development, R&D plant, other science
tivities. Each of these categories is defined bel

Research is defined as scientific inquiry. It

cludes basic studies—those oriented tow

deeper or more meaningful understanding
knowledge per se in a particular subject or fi
and applied studies—those aimed at new or
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Case Western Reserve University
Ilinois Institute of Technology
Indiana University

lowa State University

Kansas State University

Loyola University

Marquette University

Michigan State University
Northwestern University

Ohio State University
Pennsylvania State University
Purdue University

Southern lllinois University

St. Louis University

University of Arizona
University of Chicago
University of Cincinnati
University of lllinois

University of lowa

University of Kansas

University of Michigan
University of Minnesota
University of Missouri
University of Notre Dame
University of Texas-Austin
University of Wisconsin
Washington University (St. Louis)
Wayne State University

Academic science includes the sum of activi-
ties classified under three categories: research
and development, R&D plant, other science ac-
tivities. Each of these categories is defined below.

Research is defined as scientific inquiry. It in-
cludes basic studies—those oriented toward
deeper or more meaningful understanding and
knowledge per se in a particular subject or field;
and applied studies—those aimed at new or more

B et s T TRt mr A Fg I o P i A D ) A R UL AT

complete knowledge in the light of potential
practical application.

Development is the systematic use of scientif-
ic knowledge directed toward the production of
useful materials, devices, systeins, or methods,
including design and development of prototypes
and processes. It excludes quality control, rou-
tine product testing, and production.

R&D plant includes all direct, indirect, inci-
dental, or related costs resulting from or neces-
sary to the construction of, acquisition of, major
repairs to, or alterations in structures, works,
fixed equipment, facilities, or land for use in
scientific research and development. Fixed equip-
ment includes accelerators, reactors, wind tun-
nels, radio telescopes, etc.

Other academic-science activities represent
obligations for all other activities that are science-
related but not included elsewhere. Included are
obligations to a university or college that repre-
sent direct funding (excluding loans) of science-
related activities for purposes such as scholar-
ships, fellowships, traineeships, institutes, course-
content improvement projects, and other science
education pursuits; facilities and equipment to be
used primarily for education activities; collection,
storage, handling, and dissemination of scientific
and technical information; and institutional
grants for general or specific purposes.

" Nonscience activities include all support of
fields of endeavor at universities and colleges
other than those specified as academic science.
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APPENDIX B

FEDERAL OBLIGATIONS TO 2-YEAR INSTITUTIONS

The 2-year institutions in this section are those
designated in the Education Directory 1970-71:
Part 3, Higher Education, published by the Office
of Education, as offering *. . . 2 but less than 4
years . . ."” as the highest level of degree program.
They are included in the data for total Federal
obligations in other parts of this report, and they
appear in Appendix table C-13 with the total
amounts received, by agency, in 1970.

Federal obligations to 2-year institutions de-
creased to $105 million from $131 million in 1969
and $121 million in 1968 (table B-1). The number
of recipients, however, increased to 814, which
was over. nine-tenths of the total number of 2-

- year mstntutnons listed in the E.'ducauon Directory.*

‘rho Directory lists only one independent. 2-year in-
stltution in Maine.

38

Institutions in all but one State,
support.?

Academic science obligations
cent to $9 million from $24 millio
in academic science, obligation:

types of support were as follows:
'!e’i'.n'&'fﬁgﬁ':.'f (‘l’heu's':nd: zl 3Ilnu)
1968

Total oo $22,113
Research and
develooment ... 2323
R&D plant .......cceenns . 4
Other science ................. 19,746

3 |n addition, six central systems rec
1970.
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llion in 1969
The number
814, which
umber of 2-
n Directory.!

EAR INSTITUTIONS

Institutions in all but one State, Maine, received
support.?

Academic science obligations fell by 60 per-
cent to $9 million from $24 million in 1969. With-
in academic science, obligations for the three

types of support were as follows:
Type of léadomle Fiscal years
science support (Thousands ef dollars) )
1968 1969 1970

Total ... B— - $22113 $23,602 $9,324
Research and
development ... 233 2523 2315
R&D plant ... . “ 41
Other science ................ 19,746 2,08 7009

*In addition, six central systems received $2247,000 In

]

Support for nonscience activities decreased by
11 percent, totaling $95 million. It accounted for
91 percent of the obligations to these institutions.

The 2-year colleges in each of the South Atlan-
tic and Pacific divisions received nearly $18 mil-
lion. For the South Atlantic States this repre-
sented a 28-percent decrease in obligations but
an 11-percent increase in the number of recipient
junior colleges (157); 2-year institutions in the
Pacific States—132—increased by 7 percent in
number but decreased by 14 percent in Federal
support. The largest decline was registered by the
Middle Atlantic division—$10 million; the 1970
total of $14 million for this division represented
only 58 percent of its 1969 level.
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