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Between 1970 and
1997, the life
sciences’ share of
Federal research
rose by about 14
percentage points,
while engineering’s
share fell 12
percentage points.

Electronic
Dissemination

SRS data are available through
the World Wide Web (http:/
www.nsf.gov/sbe/srs/). For
more information about obtain-
ing reports, contact
pubs@nsf.gov or call (301)
947-2722. For NSF’s Tele-
phonic Device for the Deaf, dial
(703) 306-0090.
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How Has THE FieLb Mi

FUNDING CHANGED OVER THE PAST THREE
DECADES?

X OF FEDERAL RESEARCH

M any Federal agencies support science
and engineering (S&E) resedrt further

their missions. Changes in the budgetdifese

agencies often raise concern in the scientific con
munity about potential effects on Federal researc
support to particular S&E fields and the balang
among disciplines. For example, a declining D
partment of Defense budget in the post-Colc
War period led to fears of declinisgpport for

engineering and the physical sciences; recent
creases in the bgdts of the National Institute
of Health have stirred anxiety about funding i
balances between the life sciences and other fie

An earlier Issue Brief examined changes in R
field emphasis in the academic seétadrhis

Issue Brief examines how the overall resea
emphasis of the Federal Government, regard|
of performer type, has changed between 19
and 1997. It describes shifts in S&E field

shares of total Federal research obligations
changes in the contributions of key funding
agencies to the Federal research effort.

Changes in S&E Field Shares in

Federal Research

From 1970-97, differential growth of Federal
I-research dollars in different agencies and
hfields has resulted in:
€. increased shares for the life sciences
€-  and for mathematical and computer
sciences (primarily the computer sciences);
roughly constant shares for the environ-
mental sciencésand psychology; and
declining shares for the social sciences,
physical sciences, and engineering.

n-

1°2}

ds.
The life sciences’ share of Federal research
Rimcreased significantly, by almost 14 percent-
age points, between 1970 and 1997, rising from
cR9.4 to 43.1 percent of total Federal research.
eddie combined share for the mathematical and
700mputer sciencéslso increased during this
period by about 4 percentage points, rising from
add to 5.7 percent of total Federal research
(figure 1). The share of both of these broad field
groups has risen in each of the three decades.

Figure 1. Changes in field shares of total Federal research funding: 1970-97
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Math & Computer Sciences (from 1/9% to 5.7%)

Life Sclences (from 29.4% to 43.1%)
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Physical Sciences (from 19.3%|to 14.1%)
Social Sciences (from 4.3% to 2.4%)

Psychology (from 2.2% to 1.9%)
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NOTE:  Other sciences not classified within one of the broad fields listed above are excluded.

SOURCE: National Science Foundation, Division of Science Resouces Studies, Survey of Federal Funds for Research and Development.

! This analysis deals with Federal funds that suppoft

basic and applied research, but not development.

2 See “How Has the Field Mix of Academic R&D
Changed?” National Science Foundation, Division of
Science Resources Studies, NSF 99-309.

3 In a number of surveys and reports the designation
earth, atmospheric, and oceanographic sciences is used
in lieu of environmental sciences.

4 These two fields were reported together through
1975.
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In constant
dollars,
Federal
research
dollars for
engineering
were
essentially the
same in 1997
asin 1970.

In the life sciences, shares for the medical and b
logical sciencésincreased, while that of the agr
cultural sciences declinédThe medical sciences
share rose in each of the three decades, whilg
biological sciences’ share increased in the 19804
declined slightly thereafteiThe increase for the

mathenaticaland computer sciences combinatign

is due to a rise in the computer sciences’ share;
mathematical sciences’ shasgsentially remained
stable (table 1).

The increase of approximately 18 percentage pg
in these two broad fields was balanced by decrs
ed shares for other fields. There wasteep de-
crease in the share of engineering research, wh
lost 12.0 percentage points between 1970 and 1
Losses were also registered for the physical s
ences (-5.2 percentage points) and social scien
(-2.0 percentage points). The patterns of thes
declines differed slightly. Most of engineering’s

share decline had occurred by the end of the 19 0¥

while the physical sciences experienced the by
of theirs during the 1990s. The largest drop in
social sciences’ share occurred during the 19§

In the social sciences, tii@deral research shares

for each of its component fields—anthropology, ecof
mics, sociology, and political science—declioedr
the entire period, with the largest declineseonomics
and sociology. Similarly, each of the three compq
nent physical sciences fields—physics, chemis
and astronomy—had a declining shhetween
1970 and 1997; physics experienced the largest
drop. All engineering fields except metatjy and
materials had declining shares, with theyest

losses in electrical and mechanical engineering (table

Federal Research Dollars and Share
Changes’

With increasing resources, a rising field share i
plies growing funding to that field, butiaclining

5 The biological sciences include environmental biology.

6 Share changes for the biological and agricultural sciencs
calculated from 1978, the first year they were separately repo

" Data on Federal funds for research by science and eng
neering field and by agency are available on the NSF’s Divij
of Science Resources Studies’ (SRS) welhsipe//www.nsf.
gov/sbe/srs/stats.htander Publications & Data, Statistical
Reports on R&D Funding and Performance. Data from 1970 -
are available in Federal Funds Survey, Detailed Historicg
Tables, Fiscal Years 1951-98; final 1997 data for major S
fields are available in Federal Funds for R&D, Fiscal Yea

1997, 1998, and 1999 [Early Release Tables] and final 1997

©

data for components are from unpublished tabulations.

® Table 1. Changes in the share of Federal research

funds in S&E fields: 1970-97

the Fields percentage point share changes
e it 1970-80 | 1980-90 | 1990-97 | 1970-97
TENGINELMANG.. v 70] 49| 02| 120
Aeronautical...........cccceeuen. 0.7 -1.8 0.3 2.2
Astronautical..........c.c.cevene] -1.0 0.1 0.7 -1.6
th@hermical...ooooe A4 03] 03] 4
(17 0.1 0.1 0.5 0.5
Electrical.......cocooervrrrirnrnne. -1.3 -15 -0.8 -3.7
. Mechanical... -1.8 -0.6 -0.4 2.8
Ir‘tﬁetallurgy & materials........ -0.7 05 04 0.1
ABhysical Sciences................. 2.1 04 -35 -5.2
ASronOmy........ocouveveeveennn. 0.3 0.3 -0.1 0.1
chchemistry.........oovocccccceee, -0.7 -0.4 -0.6 -1.8
DOPHYSICS...oovvvreeererririnneens 1.1 0.2 -34 4.3
CjEnvironmental Sciences....... 1.0 0.8 0.3 0.5
P AMMOSPheriC......cccvvvvrene. -1.2 0.0 04 -0.8
e Geological.........crvrevreerenne 0.3 04 0.7 -0.8
Oceanography...................] 0.6 0.1 0.4 0.4
b ath & Computer Sciences.. 0.1 1.8 1.8 3.8
Mathematics/...........ccc.... NA 03 -0.1 0.1
Ik Computer Sciences/1 NA 15 1.7 33
tN&: sciences.............. 68 47 23 137
OSBiological & Agricultural...... 4.0 2.3 1.7 4.6
Biological/2........c...evveennecs NA 3.0 0.7 27
Agricultural/2..................... NA 0.7 -1.0 -1.5
O Medical....oooe 220 24| 32 78
Psychology........ccueereneeneenee 05 04 -0.2 -0.3
Social Sciences..........ccc..... 0.2 -1.6 05 2.0
= Anthropology.......cccecereueenne 0.0 -0.1 0.0 -0.1
'Y Economics..........cccoourvveuneens 0.1 0.8 -0.2 0.9
Political Science.................. -0.1 0.0 0.0 -0.1
S0CI0I0gY.....vvveenireiiriinns 0.2 0.1 04 -0.7
Other Sciences 15 0.1 0.0 1.6

1/ For both mathematics and computer sciences, the overall percentage
{nt change is from 1976-97.

2/For both biological and agricultural sciences, the overall percentage

point change is from 1978-97. Biological sciences also includes

environmental biology.

NA=not available

M-

SOURCE: National Science Foundation, Division of Science Resources
Studies, Survey of Federal Funds for Research and

Development.
S are

Ited.

-sharedoes not necessarily mean it has received
IFalling dollar amounts. For example, in current
dollars, 1997 Federal research dollars for engi-

bdreering were almost four times greater than

| what they had been in 1970. However, when
&&n adjustment is made for the general level of
Sinflation, Federal research support for engineer-
ing was essentially identical in 1997 to what it
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In constant
dollars, DoD
research
obligations in
1997 were
only 76
percent of
those in 1970.

was in 1976. In contrast, Federal constant re-

grew more than thirteen-foldoD was the

search dollars for the physical sciences were ypnly one among these six agencies whose

16 percent, and for the social sciences, down
percent.

Key Funding Agencies in Federal Research
Six agencies—the Department of Health and
Human Services (HHS) the Department of De-

13esearch funding was lower (in constant

dollars) in FY 1997 than it had been in FY
1970.

These agencies’ differential growth and result-
ing agencyshare changes over the past three

fense (DoD), the National Aeronautics and Spadtecades have in turn substantially contributed

Administration (NASA), the Department of Energ
(DOE), the National Science Foundat{id6F),
and the Department of Agriculture (USDA)—
provide the bulk of Federal funds (90 percent in
fiscal year (FY) 1997) for S&E research in the
United States. Each of these agencies providg
more than 1 billion dollars for Federal research
FY 1997.

However, measured by their share of Federal
S&E research obligations, there has been a m{
shift in the role of some of thesgencies betwee
1970 and 1997 (figure 2). Three of thegencies
experienced increased shares—HHS by 17 pe
centage points, DOE by 3, and NSF by 2. The
other three saw decreases in their shares—D
by 14 percentage points, NASA by 7, and USD
by 1. These share changes reflect the differen
growth in these agencies’ research funding ove
the period. While overall Federal research fun
ing grew about six-fold (in current dollars), DoD
funding rose by a factor of three, as HHS fundi

8 Current dollars were adjusted for inflation by using thdg
Gross Domestic Product (GDP) fiscal year price deflator
(FY 1992=100). Fiscal year deflators are from the Office
Management and Budget, FY 1999 Budget of the United
States Government, Historical Tables, Table 10.1, pp. 1691

°® The National Institutes of Health (NIH) comprised

y to the observetleld share changes. This is
particularly true for the shift away from engi-
neering towards the life sciences. In both 1970
and 1997, jusbver half of DoD’s research fund-
ing supported engineering; in 1970, the agency
bdorovided 44 percent of total Federal engineer-
nng research funds, and1997, 34percent. In
both years, about 85 percentHifiS’s research
budget supported the life sciences; the agency
provided about 60 percent of total research
jfinding for the life sciences in 1970 and just
hover 75 percent by 1997.

r-This Issue Brief was prepared by:

Alan Rapoport

DD Division of Science Resources Studies
A National Science Foundation

tial4201 Wilson Boulevard, Suite 965

b r Arlington, VA 22230

- 703-306-1776 x7208
arapopor@nsf.gov

19

almost 94 percent of the HHS research budget in 1997.
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Figure 2. Changes in agency shares of Federal research funding: 1970-97
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SOURCE: National Science Foundation, Division of Science Resouces Studies, Survey of Federal Funds for

Research and Development.

8¢E-66 4SN

69-O "ON Hwad
uolepuno4 adualdg [euolieN
divd s334 ® 39V.1SOd
Jlvd ing

*(7138v1 IAOW3Y LON

0a) 7139V 3HL NO 3a09 dIZ DNIANTINI IONVHI
3ALVOIaNI ¢ [0 a3a3aN SI SS3HAAV 40 IONVHO
4140 ‘0 1VIH3LYIN SIHL IAIFO3H OL HSIM LON 0d
NOA 4I S€d NOOY OL 133HS HIAOD SIHL NHNL3H

00€$ 3SN ILVAIHd HO4 ALTVYNId
SS3ANISNG VIOI440

0€222 YA ‘NOLONITHY
NOILVANNO4 FON3I0S TVNOILVN



