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ABSTRACT
Summarized are results .of the -National Science

Foundation.$113 Snrvey of ScientifiC and Engineering Expenditures apt
Universities and Colleges for the fiscal, year 1979. The principal
finding is that research and development expenditures at universities
and colleaes totaled $5.2 hillion in fiscal year 1979, up 12% in
current dollars and 3A in constant 1972 dollars over 1978 levels;
Alsoidiscussed are data and trendsxelated to funding sources,
character of research work, field of science, and the institutional
breakdown of expenditures. (Vuthor/NBI
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Highlights

Separately budgeted R&D expenditures at universi-
ties and colleges totaled $5.2 billion'in fiscal year 1979
up 12 percent in current dollars and 3 percent in constant
1972 dollars over 1978 levels (chart 1). Following a 6-year
period of little or no growth. realdollar academic: R&D
spending increased 3 percent per year between 1974 and
1979 During the latter period, real R&D spendinggrowl h
occurred at rates of 2 percent per year in the industrial
sector and 1 percent annually in Federal laboratories

Federally financed R&D expenditures in academe
also increased 3 percent in real terms in 1979. The
academic sector conducts one-half of the U S basic
research effort. and between 1974 and 1979. Federal
support for university performance of basic research
increased at an average rate of 2 percent annually in con-
stant dollars. Double-digit inflation in 1980. however,
may interrupt this growth cycle.

Co
'All years are listal unless otherwise specified

Chart 1. Total and federally .financed R&D expenditures
at universities and colleges
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Since constant-dollar R&D spending ;grew, faster

between 1974 apd 1979 (17 percent) that full -time equiv-
alent (FTE) invollvement of academic scient*6 and engi-
neers in R&D aOivities (11 percent). the conitant-dollars
available per FIE researcher actually inchirsed 5 per-
cent during this period (chart 2).

4?Academic R&D expenditures increased JP all mator
$/E fields between 1978 and 1979, with the largest rela-
tive gain reportedin engineering, up 19 percept -For the
life sciences. which accounted for more than dine -half of
academic R&D expenditures. ,an 11-percent .rise was
reported between 1.978 and:1979,

Chart 2. R&D expenditures at universities and colleges
per FTE scientist/engineer engaged in R&D activities
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Source of Runde

Federally financed R&D expenditures by academic
institutions, which showed a'drop of 1 percent per year in
constant dotrs in the period 1968-74. increased at an
average of 3 perceni per year in the subsequent five
years. Four agencies accounted for most of the growth in
Federal support of academic R&D programs during the
seventies. The National Inslitutes'of Health (NIH), the
Department of Defente (DOD).,NSF, and the Department

4f Kneigy (DON. NM alone pros ided »earl) tw widths of
the I974-79 Federal funding increment

The Federal budgets for 1980 and 1981 rode ated that
the 5-year trend of real-dollar increases for iicademit.
R&D support'has been interrupted Federal R&D obliga-
tions. which have been ihdicators of future trends in total
R&D expenditures kiv research universities, show a
1- percent drop in real ternirin both years

Nbn-Federal sources provided one-third of academic
R &Dsupport in 1979 and included State and local goy-.
ernment appropriations, ihdustry and foundation grants
or contracts. as well as universities' own contributions to

,orgarti2.ed research activities In the period 1974-79. R&D
funding by non-Federal sources expandbil. at an even
higher ra'te than Federal R&D funding, for an average
growth rate of 4 percent per year in constant dollars
Industfy R&D support led all other non-Federal sources
'with an average gain of 7 percent per year. The extent of
total corporate suppprt of higher edcuation-R&D adv. ti-

ties may be understated in these survey results R&D sup-
port from industry often is reported as "institutional
funds,' because it can take the form of unrestricted
operating grants that university administrators designpte
for research performance Several university officials
have cited these discretiopary funds as being responsible
for much of the 6-percent per year constant-dellar growth'
in R&D support from the institutions themselves in the
1974-79 period. In additiopirea 1980 study on university/
industry-research cooperation indicates that " a trend
toward (industry) involvement with university based
institutes seems to he growing in all fieldS.'''

CharaCter of Work

Universities and colleges expended $3.6 billion for
basic research in 1979. When measured in constant
dollars, fundamental research by universities increased
5 percent per year in the period 1977-79. following a
3-percent increase From 1976 to 1977 When the impact of
the Ford Administration's conunitment to real growth in
Federal support of fundamental research in all sectors
first became evident in academic "R&D expenditure
levels. The Federal Goverdment-pisivides 71 percent of
ell basic-research support to universities and colleges
where about one-half of such research is performed
(chart 3) In 1979. for example. 44 percent of the Federal
academic basic research budget was provided to univer-
sities and colleges solely.by NI/1'

'National Science Foundation, Federal Funds for Research
and Development. Detoded Historic al Tables. Fist of Years
1970-8i. November t980 (unpublished)

'Neal H. Brodsky. et. al . University/Industry Cooperation: A
Preliminary Analysts of Existing Mechanisms and Their Rela-
tionship to the innovation Process (New York' New York UM-

. versity Press. 1980)
'National Science Foundation. Federal Funds for Research

and Developm nt, op. cit.



Academic expenditures for applied research and
development together rose 29 percent in current dollars
between 1977 and 1979. or 11 percent in. const,knt
dollars. gitnilarly. baste research performed'by univdrsi-
ties went up 27 percent overall. or 10 perceiit in real
terms. in the same period. Generally. the de% eloptnent
share of tlie enic R&D total amounts to 4, percent.
when ad d to the share devoted to applied research.
together .they constitute almost one-third of the total
research and development performed 'by universities'
in 1979.

, Field of Science

BetWeen 1978 and 1979. the rite of growth"of R&D
expenditures exceeded the 9-percent U.S inflation rate
in ,even 'of the eight major Si : categories The largest
relative increase occurred in engineering up 19 per-
cent In the period 1974.79. when growth iii total aca-
demic R&D expenditures exceeded the average 8-percent
inflation rate by 3 peicentage points per year. R&D fund-
ing in six major fields also increased at rates greater than
the national inflation rate ichart 4). The adequikcy of
research fiinding. however., cannot he determined from
these statists alone In addition to funding. the (petal..

Chart & Total and federally financed expetidituresior
basic research at universities and colleges
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Chart 4. R &D expenditures at universities
and colleges byyd

Average annual percentage change

10 ^ 20 . 30

Engineering

Mathematical and
computer sciences

Environmental
sciences

Physical sciences

Total

Psychology

Lite sciences

Other sciences

Social sciences

1
FY1917947-879FY 1974.79

4 f .6"

SOURCE National scioncefo*4 .norion

4

The primary sponsor of academic R&D activities in
each S/E field is the Federal Governmentc whose share of
total R&D funding ranges froni 80 portent in the physical
sciences to 53 percent in the social sciences' In the period
1974.79, federally financed R&D funds'increased most
rapidly in engineering with an averagetale of growth of
15 percent annually.

'Laurence Berkowitz and Richard A Zdams -The.Scientific'Laurence
Needs of Research Universthes4Washinglon.

.. Association of American Universities. 1980). p 19,
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Institutional Distribution

in 1979 R &E$ expenditures were highly concentrated in
a relatively few institutions; .the 100 leading research
univertities accounted for 83 percent of the total. This
level of concentration has not changed appreciably dur-
ing the 1974.79 period of constant-dollar R&D growth.

Massachusetts Institute of Technology continued for
the second year as the leading acaderhic R&D performer
($142 million) and also the leading rbcipient of Federal
R&D funds ($121 million) (table 1). Of the top 100
research universities. 94 reported R&D increases in 1979.

a

Academic Science: R&D Funds, Fiscal Year 1870
(Detailed Statistical Tables) (NSF 81.301) can be obtained
from the Division of Science Resources Studies. National
Science Foundation. Washington, D.C. 200. For infor-
mation on the availability of data tapes. ci oshman
Associates. Inc.. at 301-229-3000.
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Table 1. Twenty institutions reporting the largest RAD
expenditures in the sciences and engineering: PY 1979

(Dollars in thousands)

Institution

Total . Federal

FY 1979

Percent
change,

FY 1978 79 FY 1979

Percent
change,

FY 1978 79

Total, au insidotnins 55,182.729 12 53.431.538 12

Total, leading 20 insuiutions 1,764.277 12 1,259 773 13

i MIT 141.596 18 120,971 18
2 Wm of Wisconsin

Madison J22,239 13 78,096 13

3 Univ 01 Cab( .
San Diego 107,750 t3 96,375 t5

4 Unsv of Michigan 107,045 23 67,396 15

5 Univ of Minnesota 106.077 12 61.150 t5
6 StanfOrd Linn, 101.681 15 91,511 16

7 COrnel Univ 100,295 1 20 67.001 22

8 Univ of Washington 98.967 11 83 276 11

9 Harvard Unry '89,008 6 67 374 6
10 Columbia Linn/ 82.031 11 67.012 12

11 Lim of Pinnlyivama 81,961 7 58,941 12
12 Univ of Mavis

Urbana 75.972 3 44,670 6
13 Johns HopkineUnpv 75,592 ig 64,723 20
14 Univ of Calif

Los Angeles 75.496 4 60,102 4
15 Univ of Celli Berkeley 15,344 7 53.520 8
16 Lim of Texas Austin '69,695 17 45,661 17

17 Pennsylvania Stale WIN 64.054 - 1 40.659 -4
8 Texas AM Um 63,271 6 28,127 12

19 Ohio Stale Univ 62.747 23 35.161 31

20 Michigan State Um., 62.668 13 27,827 13

Total, all ogler instnutrons $3,418,452 12 '
-

52,171,765 12

'Estimate
SOURCE National Science Foundation

F4623
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