DOCUMENT RESUME
ED 074 962 | HE 003 940
TITLE‘*‘ ‘ Federal Funds for Research Development and Other

Scientific Activities. Fiscal Years 1971, 1972, and
1973. Vol. 21.

INSTITUTION National Science Foundation, WashlngtOn, D.C.
REPORT NO NFS-72-317 ‘

PUB CATE Aug 72

MOTE o - 216p.

'AVAIIABLE FROM Superi r:endent of Documents, U. S. Government
Printing Office, washington, D. C. 20402 ($2.75)

EDRS PRICE MF-$0.65 HC-$9.87
'DESCRIPTORS - Educational Finance; *Educational Research; *Federal
‘ Aid; *Financial Support; *Higher Education; *Research
and Development Centers -

ABSTRACT

ThlS report provides comprehensive statistical
1nformat10n on the size and scope of federal funding for research and
development and the types of institutions and purposes to which such
funds are directed. Some of the highlights of the report include: (1)
- an upward trend since 1970 in federal R&D support is indicated in the
1973 budget; (2) the 1973 basic research obligations are expected to
total $2.6 billion, and applied research obligations are estimated at
$4.7 billion-record highs for both categories- (3) in 1973
approx1mate1y T4% of the federal RED total is expected to be directed
to extramural performers; (4) the share for industry, the principal
RSD‘performer, will have declined from a high of 66% in 1963 to 52%
in 1973; and (5) universities and colleges are expected to represent
12% of the federal R&D total in 1973, as compared with 7% in 1963.
(Author/HS)

N

B



FILMED FROM BEST AVAILABLE COPY

" Related Publications - | | y

Title ~ NSF No. Price

Science Resources Studies Highlights, “TFederal Supp;.;rl 1o Univer- :
sitics and Colleges Reaches $3.5 Billion in FY 1971” 72-316 s
Resources for Scientific Activitics at Universities and. Colleges, 1971 72-315 -+ In Prc;%g

An Analysis of Federal -R&D Funding by Tunction, 1963-73  72:313 - In Press:

Research and Development in Incluslly, 1970 72-309 . 1 .00;;:
National Patterns of R&D ‘Resources. Funds and Manpower in lhc ’ L
United States, 1953-72 ‘ 72300 $0.50
Federal Funds for Rcsearch,’ DéveIopmcnt, and Other Scientific : C
Activitics, Fiscal Years 1970, 1971,'and 1972, Vol. XX 71-35 $2.00-
| | Scientific Activities of Independent Nonprofit Institutions, 1970 71-9 - :$0.70 .

‘Avai‘lability of Publications

Those publications marked with a prfcc shculd be obtained direclly from the Superintendent

of Documents, U.S. Government Printing ‘Office, Washington, D.C. 20402, Where.no price is-
U'S, DEPARTMENT OF HEALTH,

€OUCATION & WELFARE : tisted, single copies_ may be oblain.ed gratis from the National Science Foundation,
OF©ICE OF EDUCATION : : Washington, D.C. 20550
THIS -DOCUMENT HAS BEEN REPRO- . Lo

DUCED EXACTLY AS RECEIVED FROM
HE PERSON OR ORGA;HZATION ORIG-
INATING IT-POINTS OF VIEW OR OPIN.
IONS SPATED DO NOT NECESSARILY ' } .
REPRESENT GFFICIAL OFFICE OF EDU- . o . . L

CATION POSITION OR POLICY : -, (See inside of back cover for Other Science Resources Publications.)

EKIC

Aruitoxt provided by Eic:

v




federal

H funds for
2 research
development
~and other

scientific

activities

FISCAL YEARS 1971, 1972, and 1973

T A AR I iy

SURVEYS’O‘F SCIENCE
'RESOURCES SERIES

NATIONAL SCIENCE FOUNDATION'_

O ONSE 72317
- VOLUME XXI




‘0_.

ERIC

Aruntoxt provided by Eic

For sale by the Supenntendent of Documents, U.S. Government Pnnung Office Washmvton, 0.c. 20402 Pnce $2 75

Stock Number 3800—00129 =



FOREWORD

_ This report is the 27st in an annual series that provides cOmprehensive
statistical information on the size and scope of Fedaral funding for research

and development and the types of institutions and purposes to.which such

funds are directed. It is intended to be used by makers of science policy in .

ers interested in the role of science in the Nation.

- and out-of government, by those who study scientific trends, and byall oth-

The Foundation appreciates the cooperation of the par‘ti,cipating Federal

‘agencies and their staffs who made special efforts to meet the survey.require- - -

ments. The report was'prepared. under the overall guidance of Thomas .

~ Mills, Director, Division of Science Resources Studies, and the special super-.

vision of Kenneth Sanow, Head, Statistical Surveys and Reports Section.

H. Guyford Stever
Director L L
7 . ‘ National Science Foundation
August 1972 - ' S



ackn ov'v'iedg‘me_ nts

ThlS report was . prepared in the D1v151on of. Science Resources Studles_
under the direction of Benjamin Olsen, Study Director, Government Studies -

- Group. Major responsibility for mterpr ;ting the -data and for organization
“and" writing of the report was taken by, ane Pugh, Suzanne Sale, and Eleanor

Stoddard Dorothy Knott preparod the stat:stlcal material.

-

\
in aII tables and charts of thls report detalls may not add to, totals because
of rounding. Percentages appearing in the text were: calculated on the basis
of thousands-of dollars and may-differ from percentages based on ﬂgures 3
rounded to millions of dollars ks
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An upward trend since 1970 in Federal R&D support is indicated in the
1973 budget. The Federal R&D obligation total (plant excluded) is ex-

- pected to rise from $15.5. billion in fiscal year 1971 to an estimated $16.8

billion in fiscal year 1972 and to an all-time hlgh of $17. 8 billion in fiscal
year 1973 (p. l) :

These figures represent rxses of 8 percent and 6 percent in 1972 and 1973,
respectively, and even ‘in constant dollars, an increase of 4 percent in

1972.- Although a price deflator is not yet avallable for 1973, an increase :

‘ wrll also probably be shown:in constant dollars for that year (p 1).

In 1973 basic research ob'xgatlons are expected to total $2.6 bllllon and j

applied research’ obllgatlons are estimated at $4.7 billion--record hlghs for
both these catzgories. ‘Development support is expected to total $105
blllxon still below the. prevxous (1967) hlgh (p 2).

Of the $970 mllllon increase in R&D obllgatlons scheduled for 1973

DOD accounts for $400 .miliion and NASA and AEC are: each budgeted

for increases of $67 million. These three agencles make up more than one- |

half of the 1973 growth (pp 4 and 5). -
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HIGHLIGHTS

In 1973 R&D programs of agenctes other than DOD, NASA, and AEC are
expected to increase .their aggregate R&D oblloattons by $436 million,

~ with HEW ithe principal contributor, accounting for $194 million, fol-

lowed by NSF.($75 million), Commerce ($55 mllllon) and lnterlor ($32 ‘

‘ m|Il|on)( pp. 4and 5)

In 1973 apprommately 74 percent of the Federal R&D total ($13.2 bil-

lion) is expected to be directed to extramural performers; the remainder’ .

: :($4 6 bI||10n) will support work by Federal personnel (p 8)

The: share for. mdustry. the. pl’lnClpa| R&D performer W|Il have declmed :
from ‘a high of 66 percent in 1963 to 52 percent in 1973 (mcludmg"
FFRDC’ s) (p 8). ' ' _

Universities and colleges are expected to represent 12 percent of the Fed- )
eral R&D total ($2:1 billion).in. 1973, compared W|th 7 percent ($O 9 bil-

: I|on) in'1963 (pp 7 and 8).

Caltfornla the leadlng R&D support State dropped in'its share from 351
percent ofthe Federal R&D total in 1963 to 22 percent ln l97l (p 23).

: Maryland supplanted New York as: the second Iargest rec|p|ent of Federalf

R&D funds in 1971; New York was followed by:Florida; Massachusetts :

' New lersey, MISSOUI‘I Texas Washlngton and Pennsylvanla in that orde,

Vil E

(p23).
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A function of: the National Science Foundation is to provide information
on scientific resources. The Federal Funds series is directed to the specific
areas of; Federal support .of research.and development and .scientific and

technical-information activities. This series began with fiscal ‘year 1952 and

‘has continued without interruption since that time, Wldemng its ‘'scope as
needs for new data elcmcnts became apparent

This issue of Federal Funds for Research Deve/opment and Other Scien-
tific Activities - provides data on the R&D programs of 87 Federal agencies
and-agency subdivisions, in terms of both -expenditures, and obligations for
agency R&D totals and in terms of obligations for more detailed classes. This
detail covers character of work supported: basic research, applied research,
and development; performers, of research and development Federal mtra-
mural, industrial firms, universities and colleges, other nonprofit institutions,
and others and research support by fields of science. Obligational data- are
also provided for Federal R&D support in all the States; and 'scientific and
technical infor matlon activities are reported in obhgatlons by agency,

The data appearing here are comparable to those ‘included in “Special

Analysis R, Federal Research and Development Programs’ in The Budget of
the Un/ted States Government, Fiscal -Year 1973.- The same definitions for
research and development and R&D plant are used in both reports, although
differences do exist since data in this report are based on later-information.
In addition, this report prov1des detail not shown in the Special Analysns
(basic research applied research, performers supported, fields of science, and
geogtaphlc dlstrlbutlon) '

These data were received from .Federal agencies during the perlod March
through May 1972 in response to a questionnaire formulated and distributed
by the Foundation in December 1971. The Foundation staff assisted agency
respondents in the interpretation of the surveys concepts and definitions
and evaluated the responses for clarity and consistency, but the classifica-
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INTRODUCTION

tion of activities and amounts to be reported were made by the respondenls
themselves :

FoIIowmg the format of Federal budgets data in. the Federal Funds report
are reported.in 3-year cycles. Amounts for 1971 (and all previous years) re-.
flect transactions of a completed fiscal year-and, thus. are ““ictual.” Data for:
1972 and 1973 are estimates and are subject to reprogramming and other ad-
ministrative .changes instituted after the publication of The Budget, 1973
and the agency reporting to the National Science Foundation'shortly there-
after. Data for 1973, moreover, are based on agency proposals to undertake
programs and'do not reflect subsequent appropriation, apportlonment or

allocation decisions.

Most data reported on R&D activities do not reflect accountmg precision.
A numberof R&D programsare not identified as budget line items, although
many of ‘them, of course, are su identified. Furthermore, most agency rec-
ords do not cIassrfy agency R&D activities into the categories of basic re-

~search, applied research, ‘and development, specifically. The same  would

hold - true for fields of science supported. Compensating for this situation,
however, is the fact that agencies have participated in as many as 21 succes-
sive annual surveys and have developed a rationale for using their records
to meet the survey demands with increasing exactness as their famrlrarlty has
grown,

The Foundation encourages respondents to revise their reportrng practices
whenever necessary to improve accuracy. Such.agency revisions are then
incorporated into - the historical data to maintain consistency and compara-

bility of the statistical series as shown in'the appendix tables

This report provides a broad. picture of the drstrrbutlon of Federal R&D
funds to major areas of effort. Although it is'limited by its breadth, it offers
the perspective of total-agency coverage and a consistent series of measure-
ments of the Federal R&D involvement over time. ‘
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Section 1. LEVELS AND TRENDS

RESEARCH AND DEVELOPMENT

An upward- trend since 1970 .in Federal R&D support ‘is now. clearly

“established. The increase from $15.5 billion in 1971 to an estimated

$16.8 billion in 1972 was expected to move the Federal R&D obligation

total to a record high. The R&D total of $17.8 billion requested in the

President’s 1973 budget marks still another high.

These figures represent rises of 8 percent in 1972 and 6 percent in 1973

and even in constant dollars, a rise of 4 percentin 1972. Although a price
deflator is not available for 1973, a further increase in constant dollars
is probable.! - o : -

In 1972 Federal R&D obligations in constant dollars are 18 percent below
the 1967 high of $16.5 billion,‘and are.virtually at the same level as 1963.

In the current (1971-73) period basic reSea»rch'reflects_ the largest relative
increases; with an average annual growth rate of almost 11 percent. The

comparable rates for applied research and development are 8 percent and
6 percent, respectively. : - o

'In the absence of a reliable R&D cost index, the gross national product (GNP) implicit price

deflator' was used to convert R&D obligations to ‘constant dollars. The GNP deflator includes the
effects of ‘the price changes of afl goods and services In the economy and therefore can only indicate
approximate changes in costs of inputs specifically related to R&D performance.

R&D PLANT

»  Federal R&D plant obligationy
1971 to $0.7 billion in 1972
well below the $1.1 ‘billion”le_‘\q
buildup was at its peak. = = y

e AEC is the major supporter. o
drop. substantially, from 51 pe
estimated 34 percent in 1973.
agencies are scheduled to rise i
DOD, NASA, HEW, DOT, and E
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" R&D PLANT

* Federal R&D plant obligations are expected to rise from $0.6 billion in
1971 to $0.7 billion in 1972 and to $0.8 billion in 1973. They are still
well below the $1.1 billion level of 1963 through 1965 when the NASA
buildup was at its peak. ‘

.« AEC is the major supporter of R&D plant, but its share is expected to
drop substantially, from ST percent of the Federal total in 1971 to an ,
~estimated 34 percent in 1973, R&D plant programs of a number of other
agencies are scheduled to rise'in the 1971-73 period, in particular those of -
DOD, NASA, HEW, DOT,and EPA. ‘ L

Research’

Development

$8

Plant: IZ




‘ fli;f,Trends in Federa! R&D oblrgatlons ‘
T (Blllrons ofdollars) R
. ]‘,.18 5

CHARACTER OF WORK
R&D total ‘

S == TN ' S .
"’[.14"; : ‘ | ~No 5 o

Research -

mewemees Gurrent dollars ‘
« = ~ Constant (1967) dollars -~

Character of work

196771 | 197172

1972-73

Current dollars
" R&D total :

Research
. Basic research
‘ Applred research

DeveIOpment

=15
14

~4.4

54

82
9.7

12.3

8.4 .-

7.2

5.8

8.1
8.7~
18,

4.2

Constant dollars?
R&D total

Research
Basic research
~Applied research.

' Development -

47
3.

5.0

15

59

-3.1

-1
o
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CHARACTER OF. WORK

* Within the R&D spectrum research Chows a strong upward trend in con-
trast to development during the 1963-73  decade. Applied research
accounts for most of the dollar increase although the average annual rate
of growth for basic research is somewhat hlgher

» Incurrent or constant-dollars the overall Federal research effort is
expected to reach a new hlgh in 1972 and another high in current dollars
in1973. «

97172 |1972-13

82 | 58
97| 81
123 8.7
B4t 18
_7.2,

* Basic research is scheduled to reach successive record levels of $2.4 billion
in 1972 and $2.6 billion in 1973. However, in constant dollars the 1972
total is below 1967 and approx|mately the same as 1969. :

. Applled research is the sole character of-work component to show an
important increase in real terms between 1967 and 1972. The rise in con-
stant dollars’is 7 percent in this period. The scheduled total of $4.7 billion
in 1973 is an all- t|me high. o :

* The development total at an estlmated $10.5 b||||on for 1973 is 7 percent
below the high of $11.3 billion:in 1967. In constant-dollars the 1973
figure becomes one of the lowest in the 1963-73 decade and is 28 percent
below 1967. :
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‘Federal obligations and expenditures,
fiscel years 1940-73
.[Dotlars in millions}

;“' Research, development,
: and R&D plant®
Fival year Total Obligations| Expenditures | Expenditures
;budget 7 as percent of
i,‘outlaysb total budget
‘ outlays
oY ., L, L |S 9,589 (c) $ 74 0.8
@an 13,980 (e) 198 1.4
1gaz L. .. 34,500 {c} 280 .8
1943 ., ., 78,909 {c) 602 .8
1944, ., .| 93,956] . (c) 1,377 1.5
1948:.. , . . 95,184 (c) 1,591 1.7
1946 . ., ., . 61,738 (c) 918 1.5
1947 ., . . 36,931 $ 691 900 © 2.4 .
1948 , , . . 36,493 sgo | 855 2.3
1949 ., . .| 40570 1,105 1,082 2.7
1960 . ... 43,147 1,175 1,083 2.5
1951 .. . .| 45,797 1,812 1,301 2.8
1952 ..., .| 167,962 2:195 01,816 2.7
1983 [ .. . 76,769 3361 3,101 4.0
1954, , .| . 70,890 37039 3,148 4.4
19550, . . 58,509 2,745 3,308 - 4.8
1956 .. ... 70,460 3,257 3,446 4.9
1957 - ... .| w7E741 4,389 4,462 5.8
1958 . .. .| !B2,575 4,906 4,997 6.0
1959 _ ., .| 92,104 7723 5,806 6.3
1960 .. ... ©2,223 8,080 7,744 8.4
1961 . ... 97,795 9,607 ' 9,287 9.5
1962 .., .| 106,813 11)06S 0,387 9,7
963 . L L WA, 311 13,663 712,012 10.8
1964 ... . . [ W8,684| 15,37 14,707 12.4
1865 ., . . .| "178,430| 15,746 14,889 12.6
1966 . . . .| #34,652|" 165018 119
967 ... . .| 158,254 16,859 10.7
1968 . . , .| *178,833 17,049 9.5
1969 . . ., | -¥34,548 16,348 8.9
1970, . . .| ‘185,588 16,736 8.0
1971 271425 15,992 - | 7.6
1972 (est)0 2367610 ; 16,734 74
1973 (est.)d| pag257| 18627 17,327 - €7.0

. #Beginning in fisael-year 1953 amoumts for botk: obllganbns and expendituresin
clude pay and allowamwer of military persunrel in research and development. '

"Outtays” inclug- expenditures.plus.net Iendmg Data through fiscal year 1953
are in terms’ of the “Tonsolidated Cosh-Staterment™ and. data beginning with fiscal
year 1954 are in ‘tesmscof the “Unified.Budget.” Fom purposes of providing trend in-
formation the data.are:considered: 1o be reported-on a generally comparable basis.

Not availoble:

BThese estimates:are. based on amounts shown in The Budget, 1873 and do not
reflect-congressionzh:appropriations: or changes made:by executive action subsequent
to budget submissionat the mid-paint of fiscal 1972. .

®The ratio of 7.0:percent shown as:the: R&D p@mdn of the Federal budget in

1973 is hased on.thertotal budget outlayifigure of :$246 billion, just as all the ratios
in the taole above:are:based on total budget outlaws. In another.National Science
Foundation report, An’‘Analysis of Federal R&D Fumring by Funciion, 196373, the

. ratios-of the R&Df}}muon «of the budget to the averaii.budger for the years 1963-73

differ.in most cases frem the ratios shown above. Bu'tiget tovals in the function report
represent the sum of operating functi»nsiof the budget1$227 billion i 1973}, under
which all. R&D activitiesi#re subsumad: Such items as interest, gemeral revenue
sharing, and special .atowaees do not-encompass R&D acrivities and were, therefore,
arirs <0 the calcllzzionst ratigs. In addition, the ewperditure column in the table
:ncludes R&D andsA&D plam whereas in i '!L’\'lCllOn report R&D plant
itutes are omrred

URCES: Office: of Winagement and Budget xng Bureau. of -the Budget, The
‘of the United:Statsss Government, fiscal vei.1940 through 1973; National
“Foundation, annual awrveys of R&D prograrss of ‘Federal agencies.

RELATIONSHIP TO BROADER
TOTALS

* Federal R&D and R&D plant expendit:
a share of total budget outlays ha. declined
from a high of 12.6 percent in 1965 10 an
estimated 7.0 percent in 1973,-zhe Tnwest

" ratio since 1959.2

* ‘In some years (1966 through 1968z for exam-
ple) ‘R&D and R&D plant expendi:
were. increasing even while the ratiasio total

“budget fell ‘because other Federal gmograms
were growing. faster. ‘At present IR#D pro-
grams are growing at about the sanme rate as
other Federal programs taken as a- weisife,

e As a share ’Qf the gross national prmduct, ex- .

penditures for Federal R&D and R¥&D plant

programs' have ranged between L5 percent-

and 2.4 percent in the 1963-72 pmriod. The
high was realized: in 1964, and singe then the
decrease has been continuous to the 1.5 per-
cent level shown in 1972

* [n 1972 Federal agencies are ex peaike
vide 54 percent of all national R{&D funds,
with support supplied by ‘industry e,tlmated
at 40 percent. The largest Federw/ support
share was recorded in 1964 at mo#= than 65
percent of the national total

. lndustry is the major R&D perfaymer, ac-
counting for 69 percent. of totdy natlonalv

performance in 1972, compared Wi
eral performance share of 14 percent

* In the 1963-72 period the national R&D to-
tal has risen -steadily even in years when
Federal R&D supp‘ort declined.

?Budget totals are given in terms ‘of outlays rather than
obligations, hence the R&D totals that are used for share compu-
lations must be in terms of expenditures rather than dbligatizas.
The only' difference’ betweem outlays and expenditures is that
outlays include net: Iendlng

ires as- .

wre fotals.
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RELATIONSHIP TO BRC?ADER
TOTALS

* Federal R&D and R&D plant expenditures as
a share of total budget outlays have. declined

from a high of 12.6 percent in 1965 to an

estimated: 7.0 -percent- in - 1973, the lowest
ratio since 1959’.2 )

* In'some yeals (1966 thnough 1968 for exziir-
ple) R&D and R&D plant expenditure totals
were. increasing even while.the ratio to total
budget -fell because other Federal programs
were growing faster. At present' R&D 'pro-

grams are .growing at about the same rate as

other Federal programs taken as a whole. -

o Asa share of the gross national product, ex-
penditures for Federal R&D and R&D plant
programs have ranged between 1.5 percent
and 2.4 percent ‘in the 1963-72 period. The
high was realized in 1964, and since then the
decrease has been continuous to the 1.5 per-
cent level shown in 1972,

o In 1972 Federal agencies are expected to pro-
vide 54 percent of all nationdl R&D funds,
with support supplied by |ndustry estlmated

‘at 40 percent. The largest Federal support
share was recorded in 1964 at more than 65
percent of the national total.

e Industry is'the ‘major R&D' performer, ac-

coqnting for 69. percent of ‘total national -

performance in 1972, compared with a Fed-
eral performance share of 14 percent.

* In the 1963-72 period the national R&D to-
tal has risen steadily -even in years when
Federal R&D support declined.

2Budget totals are given 'in ‘tcrms of outlays: rather than
obligations, hence the R&D 1otals that. are used for share compu-
tations must-be in terms of expenditures rather than obligations.
The only difference between outlays and expenditures is that
outlays include net lending,

40,

20

. Trends in national R&D fundlng by major source
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SOURCE Natnonal Scnence Foundation :

Relatlonsh|p of Federal R&D and R&D plant expendi-
tures to.'gross national product, fiscal years 1963-72

[Dollars in millions]

' . Ratio of

Federal Federal R&D

Gross - R&Dand and R&D plant

national R&D plant.:| expenditures

Fiscal year product | - expenditures| ~ to GNP
1963 .. [ $ 574,500 . | $12012 2.09
1954 . . 611.600 . 14,707 240
1965 . . 655,600 14,889 2.27
1966 . . 718,500 © | 16,018 2.23
1967 .| 771,400 16,859 2.19
1968 . . 827,000 - 17,049 . 2.06
. 1969 . ... 898400 16,348 1.82
‘1970 .. 953,200 . .| 15736 | 1.65
1979 . .| 1,008,200(est.) | 15,992 1,59
1972'.. | 11,002,200{est.) | " 16,734(est) | . 1.53

"NOTE: Gross national product totals are given on the basis of the fiscal year
rather, than the ﬁlendar year.so as to achleve compavabnuy with Federal R&D ond
A8D plant expenduure totals.

SOURCES: Department of Commerce, Bureau of Economic Analysns Survey of
Current Business; National Science Foundation,

ERIC
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AGENCIES

. .type main-battle tank will be developed in 1973, and work will proceed

' Current Programs

DOD: accounts for $400 million of the $970 million increase in Federal
R&D obligations scheduled for. 1973. Chief expansion is found in'the
missiles and related equipment area. It covers such programs as the Navy
underseas long-range missile ‘system (ULMS),

Minuteman defense, the Navy Harpoon antlshlp missile, and the Air Force

‘Hound Dog I nucIear mlsslle

“ DOD reflects a net decrease in aircraft programs in 1973 owing to the near
completlon ofa number of alrcraft development projects. However, pro- -
gram, increases include the joint’ ‘service’ heavy lift helicopter; the Navy |

vertical/short takeoff and landlng alrcraft and several Air Force craft,

- Other 1mportant R&D programs of DOD mclude the airborne warning and
tactical ‘sensor -

control system (AWACS), electronic. countermeasures,
systems, and undersea surveillance systems. A major: effort covers surface
effect Shlp prototypes and an advanced attack submarine. A new proto-

on the Army mechanized infantry combat veh|c|e (MlCV) and the
armored reconnaissance scout vehicle (ATCV).

NASA. fundlng shows a.rise.in.1973 for the f1rst time since 1966. This
rise is only $67_million, or 2 percent more than the 1972 NASA total. .
Manned. space flight, the chief. component of ' NASA programs, shows'a
slight ‘drop, resulting from. the' fact that compIetlon of the Apollo pro-

. grams .is not’ qulte offset by: pIanned increases for the space shuttle.

' Largest 1973 increase is in space science and appllcatlons ‘covering work

on exploration of the planets and the high-energy astronomy observatory.
The first Earth Resources Technology Satelllte a Synchronous Meteoro-
logical Satellite, and a new Applications Test Satelllte (ATS- F) represent
the chief applrcatlons efforts

Aeronautlcal technology is also scheduled for an 1ncrease much of it.for

development of a short takeoff and landing (STOL) a|rcraft to be used in

short haul transportation systems.

the -Army surface-to-air-
missile development: (SAM-D), the Project Hardsite prototype system for

HEW is scheduled for a $194 million:in¢
tutes of  Health are responsible for me
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The Health Services and Mental Health
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Federal obllgatlons for research anc
[Dollars in mrlllc

Department of Defense e e e e e e .
National . Aeronautics and Space Admlnlstratlon Lol
Department of . Health, Educanon :
Atomic Energy Commrssnon ...... e e s

and Welfare |

National. Science Foundation .. . . . . e L

Department of Transportatlon e e e e
Department of. Agrlculture i :
Department of the Interior . .. .. .. ... S
Department of Commerce
Environmental Protection Agency . . . . . .\ .
Office of Economic Opportunity
Other agenCies. » . vov'v v v v e vt e e eae e f\

..........
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HEW is scheduled for a-$1 94 million increase in 1973. The National Insti-

“tutes of Health are responsible.for more ‘than one-half of the planned

HEW growth.. Among the 10 institutes, the greatest growth is in the
cancer institute, next is in the heart and lung institute, followed by the
Chlld health and human development institute,

The Health Serv1ces and Mental Health Ad ministration will focus growing
attention in 1973 .on drug abuse, alcoholism, child mental health,
minority mental heaith, and crime and delinquency.

In 1973 a major portion:of the R&D work of the Office of Education will
be assumed by ‘the newly created National Institute of Educatlon and-its

: R&D programs combined with those of OE will account for more than

one-fourth of HEW S planned increase.

R&D programs: of the Food and Drug Admlnlstratlon are expected to
grow importantly in 1973 to cover work on food' protection, drug
evaluation, and product safety, including research on radiation. . '

Federal obligatlons for'research and development by agency
" [Dollars in millions]

) Actual Eg!imates
/
' Percent Percent
) ] change change
Agency ; 1971 | 1972 |1971-72| 1973 .| 197273
Total . ... .u D $15,560 [$16,821( + 8.2 | $17,791| + 5.8
Department of Defense . .. .. .. . e 7509 | 8374| +11.6 | 8774| + 4.8

National “Aeronautics and Space Administratiqn 3,258 3,208 :
. Department .. of - Health,  Education, and Welfare 1,476 1,764| +19.5 1,957 +11.0°

- 15| 3275 + 2.1

_Atomic Energy.Commission. . . ... ... ... 1,303 1,308 + .4 1,375 + 5.1
National Science Foundation . .. .. .. ... ... - 337 451 | +33.9 526} +16.5
" Department of Transportation . .. .. ....... 483 |.. - 365|. —24.5 381{ + 4.5
Department of Agriculture’ ... . ... ... . ...} 305 349| '+143 |~ 361§ + 3.7
" Department of the Interior . .. v ...t PR 194 224| +158 256 | +14.3
Department of Commerce . . ....... T, 144| . 173|: #2086 | . 228 +31.8
Environmental Protection Agency . . ... ... ... 137 176| +286 | 186| + 5.6
Office of Economlc Opportumty ........... 152 119 —22.4 113 —'5.4
Other agencies. . .". . ... .. .. e ‘ 252 311{ +23.5: ], . 360 +1E.5
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e AECs 1973 R&D programs are expected to grow by $67 mllllon Reactor

development and physical research will show greatest’ growth.. Emphasis
will be-placed on the development of a liquid metal fast breeder reactor

(LMFBR) and on fast breeder reactor safety; also on space electric power -

development and naval propulsion reactors. In phyS|caI research increases
are planned prlmarlly in the baslc research area

NSF plans an increaseé of $75 m|l||on in 1973 th|rd h|ghest among the

agencies. The largest amount is in'NSF’s ongomg support of basic research
in all-fields of science. Almost as large an amount is shown in-the RANN

‘(Resedrch Applied to National Needs) program, focused on selected prob-
“lems of national :concern. The" third largest: growth is shown in'National
and Special Research Programs, covering two new ones: an_experimental

"R&D'incentives program to test incentives.to stimulate:non-Federal R&D
investment, encourage cooperat|ve R&D ‘undertakings by dlfferent eco-.

nomic sectors and explore new institutional arranaements and a nat|onal

: .R&D assessment program

7 DOT shows a sllaht increase in 1973 desp|te the termination ‘of the SST

program. If the. SST were excluded from the DOT total for 1972, then an
increase of $80 million would be reg|stered This lncrease covers Federal
Highway Adm|n|strat|on programs, cover|ng |mproved h|ghway des|gn and
operation; . activities to reduce traffic congestlon highway ‘and bridge
tructuraI safety programs anid. research on hlghways and envrronment

Other increases cover traff|c safety programs concerned wnth aIcohoI and
driving, traffic enforcement and motor vehicle research; efforts in railroad

safety research, advanced ra|I systems,:Metroliner. improvements; and"

advanced passenger train development; urban mass transportatlon experi-
ments-and new technology transit systems. An increase fis also scheduled
for work: on air traffic control and nav1gat|on systemc and a|rcraft nouse
reduction. . ' : : C

USDA R&D efforts show a moderate increase in 1973 mostly W|th1n the

Agricultural Research SerV|ce and the Cooperatlve State Research Service.
Pesticide  work and- insect controI are currently stressed as is work at

agrlcultural experlment stations to. promote. efficient productlon mar-'

keflng, dlstrlbut|on and utlllzatlon of farm products

For lntenot lhc 1973 mcrt
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mapping by the Gcologlcal
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. For Interior the 1973 increase is dlrected to expanded efforts by the

Bureau of Mines to convert. coal to pipeline gas economically; increased
mapping by the Geological Survey of carthquake geologic hazards: and -
increased ‘work on earthquake prediction; studies.of factors 1nf|uenc1ng
natural d|str|butlon of sport fish as well as research on fish husbandry; and

~work, on Iow cost-methods of produclng fresh water from saline water

Commerce represents the largest relative - R&D ga|n among all the FederaI‘

“‘agencies in the 1973 budget. with its $55 million increase. The National

Oceanic and: Atmospher|c Admlnlstratlon and ‘the National: Bureau of

‘ Standards are the principal contrlbutors to this growth NOAA will: step. ‘1‘

up work on" earthquake predrctlon and weather- mod1f|catron as: well as

supporting biological ‘research on’living marine’ resources, on ecoIoglcal B
‘change and mod1f1cat|on and mar|cuIture and mapp|ng of the Contlnental b
;Shelf ' :

**NBS lncreases are scheduled to cover work in new measurement methods

and exploratory research on reference materials; development of poIIut|on
abatement standards; use of computer technoIogy, application of cryogen- -
ic technology to-power generation; and work to reduce material; product .
and structural failures. A new program w1II explore ways: to encourage

private sector R&D efforts

EPA shows moderate growth in 1973 after a sharp rise in. l972 Current' '
funding increases provide for expanded research and development on

‘,P°”Ut'0“ instrumentation and measurement, on the health effects of alr; Th
polIutlon and on reg|onal air poIIutlon modellng ‘ ,

‘The comblned R&D programs of the rema|n|ng agencies reflect an increase e

of . almost 10 percent in the 1973 budget. [f OEO did not show a decrease
the net increase would be noticeably larger. Chief areas of growth are in’ -

~AID programs related to technical, assistance; HUD programs to evaluate. -

urban blight, improve the environment, further automate State and. Iocal a
government reporting systems, analyze urban growth, and help create a -

_reservoir of knowledge of urban. matters at-institutions of higher: educa-: " :

tion;and VA programs in medlcal surglcal and prosthetxc research




« Tre‘nds

‘Trend‘s‘ in R&D obligations
R&D programs

(Billions of dollars)

9 r -
. | 8 g
* In 1970 signs of a shift were evident in the pattern of agency funding that _ : ' .
prevailed from 1963 through 1969. For the first time the group of : ‘ - : ,/
agencies other than DOD, NASA, AEC, and HEW reflected a higher com- 1 ——\:7—J—
bined R&D total than either HEW or AEC. :
o In 1971, although DOD and NASA continued to dominate the Federal ‘ B

R&D support scene, HEW replaced AEC as the agency with the third
largest R&D effort. That year DOD began an upward R&D trend that has
since contributed to renewed expansion of the Federal R&D total.

e In 1972 and 1973 these trends persist. DOD funding in both years is
scheduled for record highs. NASA funding is expected to level off; with a
small upturn indicated for 1973. HEW's strong gains are expected to con-
tinue. AEC funding is virtually - unchanged although a slight rise is
scheduled for 1973,

* In 1973 the share of DOD in the Federal R&D total is expected to be 50
- percent, compared with 58 percent in 1963. NASA’s share is an anticipa-
‘ted 19 percent in 1972, compared with 34 percent in 1965, the hlghest
‘NASA share. HEW:is expected to carry out 11 percent of the total in
- 1973, more than twice the 5-percent share of 1963. AEC will account for
‘an est‘imated 8 percent of the Federal R&D effort in 1973, compared
with 9 percent in 1963.

~®. The 31 other agencies-reporting R&D programs in the current:(1971-73)
period show a significant rise in aggregate R&D support. [n 1963 this -
group made up 5 percent of the Federal R&D total, but in'1973 its share
is expected to be 14 percent. This change reflects growing R&D pro-
grams in new areas, many designed with a problem-centered approach.

. T"he greatest dollar increases in this group, 1971 -13,are recorded by NSF
Agencies with the next largest increases are Commerce lnter|or USDA, -
and -EPA, in that order
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PERFORMERS

* All sectors except nonprofit institutions are scheduled to receive higher
- dollar support in 1973 than 1972.

* In 1971,1972, and 1973 Federal obligations for intramural R&D perfor-
~mance and for university and college R&D performance score successive
highs. R&D obligations to industry (including FFRDC's) rise steadily but
remain below the levels-of 1966-6& :

Approximately three-fifths of the intramural R&D total in the current
period represents personnel costs; i.e.; salaries and related allowances for

scientists and engineers and other support personnel. o &
' ‘ Federal obligations for research

‘ . . . : ‘ Doliars i
* Other domestic performers, which consist of State and local governments [Dotiars in.

and private individuals, show the largest relative increase in 1972 and
1973 of all performer groups.

* Foreign . performers ére supported by funds from the special foreign

currency program (Public Law 480) as well as from regular ‘appropria- Performer

tions.> The recent trend has been for the major part of foreign perfor- Total ..\
mance to be supported by special currencies, and the distribution of ‘ ‘
foreign R&D work by country has been increasingly determined by the . Federal intramural .. ................, '

availability: of excess currencies. Despite current growth, the foreign Industrial firms. ................ BEE
FFRDC's administered by industrial firms. . . ., .

R&D performance total in 1973 is expected to equal only one-half of 1 Universiti
R ‘ . niversities and colleges . .. .. ... .. e
percent of total R&D obligations for that year. _ FFRDC's administered by universities

Other monprofit institutions’ ‘
FFRDC's'administered by other nonprofit. -

3This category  includes only foreign scientists, ‘organizations, or governments that carry on

federally sponsored R&D projects outside the United States. Excluded are funds for federaily.financed |nstltut|on§ IS I "
projects performed abroad-by U.S. Government zmployees or. Federal agencies or by private U.S. Other domestic performers . . . . . R R
organizations; also funds for -support of American scientists working abroad or foreign scientists ) Foreign performers- . . ... .. .. ... . ... .

working in the United States.

i R ‘ ‘ 7
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Federal obligations for research and development by performer
[Doltars in millions)

Actual Estimates

Percent Percent

. change change
Performer 197 1972 . }1971-72| 1973 |1972-73

Total . . .o e e $15,550 {$16,821 | + 8.2 | $17,791| + 5.8
Federal intramural . . .. ... ... .. P 4,166 | 4509| + 82 | 4598 + 20
Industrial firms . . .. . .. . ... .. 7,631 8,121 + 6.4 8,683 + 6.9‘
FFRDC's administered by industrial firms. . . . . . 480 515 + 7.3 5634 + 7.4
Univgrsities and colleges . . .. . e 1,645 |  1,915| +16.5 2126 +11.0
* FFRDC's administered by universities .-, . . .. . . ‘ 729 783 ) + 7.4 818 | + 4.5
Qther nonprofit institutions . . . ... ........ 486 510 + 5.1° 484 | — 5.1
FFRDC's administered by other nonproflt ' ‘

institutions . . ........... e S 210 | 197} — 6.1 208 | + 5.1
Other domestic PerfOFmers . . . o\ v vv ve s s 141 188 (. +32.9 228 +21.3
Foreign performers* . . . ... oL 63 83| +31.2 94 [ +13.0




Federally Funded Research and Development Centers

» Federally Funded Research and Development Centers (FFRDC’s) are
R&D-performing or managing organizations exclusively or substantially
financed by one or more Federal agencies. They are administered either
by industrial firms, universities, or other nonprofit institutions, and at
present the greatest support is provided to those administered by universi-
ties, an-estimated 52 percent.in 1973.

* The chief agency user of'FFRDC’s by far, is AEC, which is expected to

commit 65 percent of the obhgatlons dlrected to FFRDC’s in 1973.
AEC predominates in the use of lndustry and unlversny-admlmstered
FFRDC's.

DOD (primarily the Air Force) accounts for almost three-fourths of the
support to FFRDC’s administered by other nonprofit institutions. The
next agency user is HEW, almost entirely through the National 'nstltute
of Educatuon in 1973.

Federal R&D obhgatlons to FFR DC's? by admlmstermg sector and agency,
fiscal year 1973(est.)
. [Dollars in'millions]

Sector A”; : AEC DOD | NASA NSF HEW | Other »
agencies : ‘
Total . . .....%..... $1,678.7 | $1.025.0 |$ 306.91$.146.8| $.50.8 |$ 34.4|$ 14.7
Industrial firms . . . ...... 553.3.|. 541.3 4.0 - Bl 4= 3.3
Universities and colleges . . . . - 817.9 467.3°| 149.8 146.2 38.41 .89 7.3
Other nonprofit institutions. .. ©207.5.| 164 | 153.0 A0 .. 83| . 255, 4.2

3Federally Funded Research and Development Centers.. -
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velopment Centers Trends

* During the 1963-73 period, industrial performance as a share of the
= Federal R&D total will have .decreased from 66 percent (including
FFRDC’s) to 52 percent while ‘Federal intramural performance will have
increased from 18: percent to 26 percent and universities and colleges will
: have increased from 7 percent to 12 percent.
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The chief funding of industrial R&D performance has for many years been
provided by DOD and NASA, and the decline in NASA’s overall activities
is the principal cause of diminished support to industry in recent years,
just as DOD programs now influence rising industry support. In 1973 the
DOD share of R&D support to industrial firms (including FFRDC's) is
estimated at 62 percent of the Federal total, an unusually high share,
whereas the share of support represented by NASA, AEC, and DOT is
lower than in former years. ' '

DOD and NASA account for almost three-fourths of agency support for
all Federal R&D intramural performance and, as in the case of industry,
the DOD share of support to this sector is somewhat higher in 1973, and
the NASA share somewhat lower than in recent years. Other agencies that
have contributed to growth in this sector are HEW, USDA, Interior,
and Commerce.

Universities and colleges have throughout the :1963-73 decade derived
their main R&D support from HEW, and since 1966 the share has grown
each year. However, in 1973 it is expected to be 47 percent, slightly lower
than in 1972. Despite this fact, HEW support of the university and college
sector in 1973 is expected to cross the $1 billion line, the first time any
one agency will make such a large commitment of funds to this sector.

Other significant changes in university and tollege support have been the

rising obligational leve! of NSF since 1969 and the declining obligational
level of DOD (with a small upturn indicated in 1973). In 1963 DOD pro-
vided 25 percent of the support to universities and colleges, but in 1973
this agency is expected to provide just 10 percent. In 1963 the NSF share

was 13 percent, whereas in 1973 it is expected to be 20 percent.

Character of Work

Each performing sector engages in basic research, applied research,
and development, but most sectors tend to concentrate on one kind
of activity. ‘

Industrial firms carry out more developrent than they do research; in
1973 development is expected to make up 78 percent of the industry
R&D total. S ‘ -

Federal laboratories and personnel plan to focus 55 percent of their direct

effort.on development in 1973 but also to devote as much as 37 percent
to applied research. : ' ‘

® Basic research is the special pro
1973 this sector is expected 10
Federal agencies to basic research.

- Federal‘_@bligations for fgSe}a
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Section 2. CHARACTER OF WORK
BASIC R_EéEARCH

* Federal support for basic research is expected to increase from $2.1
billion in 1971 to $2.4 billion in 1972 and $2.6 billion in 1973.

 These figures represent an average annual growth rate of 11 percent in the

current period — greater than the growth rate of 10 percent in 1963-67.
Growth in basic research ‘between 1967 and 1971 was slight.

Trends in Federal basic research obligations

: '(‘BiI‘Iio'n's of dollars) ~ L “‘(Pe‘rcent of‘R&D total)
30 ' ' ' 18
25 ' o ST
ERTN B /2l SR
| Percent oftotal/... ‘
P — — m’/ i

Obligations

' Average Annual
-Percent Change |~

196367 9.8
196771 14
197172 123 ||
197273 8.7
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Agencies

The 1971-73 basic research effort by ag-
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o Basnc research obligations as a share of Federal R&D obllgatlons are

expected to be 15 percent in 1973, compared to 11 percent in 1963.

Agencies

The 1971-73 basic research effort by agency is as follows:

Federal obligations for basic research, by agency
[Dollars in millions]

Actual Estimates .
Percent Percent
change change
Agency 1971 1972 11971-72 | 1973 | 1972.73
Total . . .o v oo e e e . 1$2,132 1$2,395| +12.3 |[$2604{ + 8.7
National Aercnautics and Space Administration 680 750 | +10.3° 803 | + 7.0
Department of Health, Education, and Welfare 397 467 | +17.5 623 | +12.0
National Science Foundation . . . ... . ... ... 273 353 | +29.7 402 | +13.7
Atomic Energy Commission. . ... ... ....... 277 270 | — 2.4 283 | .+ 4.7
Department of Defense . ... ... R 262 265 |. + 1.3 278 | +5.0
Other agencies : . ....... e 244 2891 +18.7 .| 316 | + 9.2

- NASA, HEW and NSF account for 75 percent of the increase of $209

mllllon in bastc research support.in 1973.

NASA increases are planned primarily for planetary exploration to pro-
vide ‘'support for the Mariner or Pioneer class spacecraft for the explora-
tion of Jupiter and Saturn and the Viking unmanned spacecraft for the
exploration of Mars.: Significant increases are also planned in. space
astronomy for the high- energy astronomy observatory (HEAO).

In. 1973 the growth of basic research programs for HEW is part of a
generally rising trend in overall research support for this agency. NIH
accounts fora ma;or portion of this increase.

NSF reflects largest relative increases for, basic research among all the
agencies in 1972 and 1973. The 1973 increase is primarily for Scientific
Research Project Support for all fields of science; particular attention will
be-focused on areas where new knowledge might lead to opportunities for
solution of social, envxron mental, and engineering problems.



AEC increases are planned for physical research, particularly in the areas
of controlled thermonuclear fusion research and high energy ohysics.

Within DOD, the Department of the Air Force is planning the largest

basic Iesean,h increase although aII DOD components are expecting
some expansion,

Eleven agencies other than the leading five are sponsoring basic research -

programs in the current period. On a joint basis, these agencies account
for 12 percent of the 1973 total.

Trends

NASA had led throughout the decade in basic research, and even while
its total R&D program was declining the basic research portion continued
to increase. NASA’s share of the Federal basic research total has ranged
from a high of 33 percent.in 1964 to a low of 30 ipercent in 1967 — and is
an estimated 31 percent in 1973.

The chief reason for NASA’s high level of basic research funding lies in the
nature of its experiments, which call for large outlays for expendable
equipment such as launch vehicles and spacecraft.

HEW: has been the second largest supporter of basic resear(;h throughout .

the 1963-73 period. Its average annual rate of growth has been second
-only to that of NSF. HEW is expected to account for 20 percent of the

total Federal basic research effort in 1973 compared with 17 percent
in 1963.

NSF, whose rate of growth both in 1963-67 and 1967-73 is the highest

among all agencies, fosters work to extend fundamental knowledge in
every scientific field. NSF is the third agency in size .of basic research
support in' 1972 and is expected to increase its share of the Federal total
from 10 percent in 1963 to 15 percent in 1973.-

AEC and DOD show small aVerage‘ annual declines between 1967 and

1973, and both agencies have decreased significantly:in their shares of the

Fedelal total. The AEC share fell from 16 percent.of the total in 1963 to
an estimated 11 percent in 1973 while the DOD share declined.from 17
..percent to 11 percent.

"USDA, Commérce', Interior, and the Smithsonian arezprimarily responsible
for the growth in the ‘“‘other agency” group throughout the 1963-73
decade. . : ‘

Federal obligations for basig
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Performers

Basic research performance in the 1971-73 period is as follows:

Federal obligations for basic research, by performer
[Dollars in millions]

Actual Estimates
Percent Percent
change change
Performer - 1971 1972 [1971-72 | 1973 [1972-73
Total .. . oo $2,132 |$2,395 | +12.3 $2604 | + 8.7
Federal intramural . . ... ....... e 535 576 + 8.1 590 | + 2.2
Industrial firms® . . . . ... ... ... ., 442 500.| +13.2 652 | +10.4
Universities and colleges . . . . .. . e V. 794 913 +15.0 1,024 | +12.1
FFRDC's administered by universities and colleges 260 287 | +10.2 301 ] + 62 ) T
“ Other nonprofit institutions® . .. . ......... 75 85| +13.8 94 | +11.0
. Otherperformers . . . ... .............. 27 33| +20.6 43 | +31.0
2Includes Federally Funded Research and Development Centers (FFRDC's) administered by this sec(or.‘ ’ [ ) The Share of the baSIC research

In 1972 and 1973 the estimated i tncreases in Federal basic research obliga-

tions to universities and colleges are the largest to any major performing
sector, both in absolute and relative terms. They primarily reflect growing
HEW and NSF support. : :

The NSF share of the Federal basic research total to unlvers|t|es and
colleges will increase from 28 percent in 1971 to an estimated 34 percent

in 1973. HEW, despite . large- increases. in such support, is expected to

maintain its sharc of the total at 34 percent for each of the 1971 -73 years

The Federal intramural sector second in size of basic research support is
expected to rise in performance in-1972 and 1973 but relatively less than
any other sector. [ncreases on the part of DOD and HEW more than offset
the small reductions on the part of NASA chtef agency in mtramural
support

In the case of |ndustr|al flrms NASA is by far the leadmg basic research
support agency and is responslble for the significant increases in 1972 and
1973, Wthh are related t0 the Vrklng and Ploneer programs.
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Trends

The share of the basic research total performed by the unwersrty and
college sector has increased from 35 percent in 1963 to an esttmated 39
percent in 1973

NSF, HEW, and DOD programs were primarily responsible for the rapid. -
growth of basic research in universities and colleges between 1963 and
1967; NSF and HEW also ‘account for much of this growth from 1970
to 1973. The decline between 1968 and 1970 was, first, Iargely the
result of HEW cutbacks, then in. 1970 the result of a Iegal limitation on-
DOD’s basic research to.that which had a direct and apparent. relation-

- ship'to a mission or function of the department

From 1963 to 1970 the growth in‘ Federal |ntramura| performance of
basic research arose prrmarrly from increased work on the part of NASA,
next, from growth of in-house work on the part of HEW and. DOD. The
decI|ne in 1971 was prlmartly caused by lessened HEW support

Industrial performance of basic research has ranged from a hlgh of 23

percent of the Federal total in 1963 to a low of 15 percent in. 1970. In "

1973 the share is expected to be 21. percent. The whole trend of indus-
trrally performed basic research has been. strongly influenced by NASA
which accounts for 80 percent to' 90 percent of the total for this sector
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Fields

The physi'”cal sciences share of the basic research total has decreased from
37 percent in 1963 to an estimated 32 percent in 1972. However, signifi-
cant increases are planned for 1973, particularly by NASA; the 1973
share is' expected to be 33 percent. NASA and AEC are the largest
supporters of the physical sciences field.

Obligations to the life sciences are expected to amount to 31 percent of
the basic research total in" 1973; more than one-half of these obligations
are accounted for by HEW. Obligations to the life sciences in 1963 were
27 percent of’ the basnc research total, significantly lower than at present.

The environmental sciences made up 18 percent o “he total in 1963 and
the same share is estimated for 1973. This field has been primarily
supported by NASA throughout the decade. However, NSF and DOD
also provide substantial support to the envnronmental sciences.

The shares of mathematics and engineering show a slightly declining trend
in'the 1963-73 decade while the share. of the social sciences has doubled
— from 2 percent to'4 percent

Federal obligations for basic research, by field of science
' [Dallars in millions]

Environmental sciences . . . . .

Mathematics
Engineering

SOCIal SCIENCES & . . v v v vt s s e e e e e e e 25 | 70 81 106
Other sciences

Actual Estimates -
Field of science
1963 | 1971 | 1972 | 1973
TOtEl o e e et e e $1,389 | $2,132 | $2,395 | $2,604
Lifesciences . ........... e e e e e 380 [ 59 738 814
Psychology . ....0 .. i it i 36 49 58 - 62
Physicalsciences . .. ...... ... ... . ... .. .. 516 . 743 ] - 770 872
Astronomy .. .......... e e e 140 217 201 236
CREIMISIIY & v vt e e e e e e e e e e s - 89 133 183 195
Physics . . o oo it e e s - 269 387 | .. 381 ‘440
Other ... . e e e e 17 27 3 1

..... el 282 393 456 467

CUALMOSPRERE & . v e e e e e 89. 201 | 227 | ¢+ 232
GeOlOGIERl .« L v v e e e . 145 132 | 160 | ‘163
Oceanography . . . . . o o it e et e e e e ' 18 - 58 66 73
Other. . v v vttt s e i e s e e et e - 2 2 “{a)

............................ 42 52 60 | . 60
.......... 137 220 | 226 209

.......... 2 10 . 8 - 14

" 8Lgss than $500,000.



APPLIED RESEARCH

* Federal support of applicd research is scheduled to increase from $4.0
billion:in 1971 to $4.4 billion in 1972 and to $4.7 billion in 1973,

» These estimates represent an 8-percent average growth rate for the
1971-73 period, continuing the significant increases in applied research
funding that began in 1969.

The applied research share of the Federal R&D total is 26 percent in each
of the three current years, compared with 20 percent in 1969. The applied
research share was 21 percent in 1963,

';Trends m Federal applled research obllgatmns

: ."(BIHIOHS of dollars)

;‘5"} (Percent of R&D total)-: L

' Percent of total

l, 74 : .:

ﬂbligations

Average Annual

Percent Change

1963-67 5.3
1967-71 5.4
-1.1971-72 8.4
1972-73 18

w N
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Agencies

Thé major agency supporters of Federal a

Federal obligations for applied r
' [Dollars in 'milliyoij

71 Actu

197

$4.C

Department of Defense
Department of Health, Education, and Welfare
National Aeronautics and Space Administration
Department of Agriculture . ... ..........
Department of Transportation
Atomic Energy Commission
Department of Commerce

Department of the Interior . . .. ... .......
National Science Foundation
Veterans Administration ., ... ... ..., ...
Environmental Protection Agency
Office of Economic Opportunity
Other agencies -

o s e 3R
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which most is planned by the Defense A
program of technical support to the Of
and to organizations of the Joint Chiefs
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heduled to increase from $4.0

and to $4.7 billion in 1973,

_average growth rate for the.

L increases in applied research The major agency supporters of Federal applied research are as follows:
R&D total is 26 percent in each Federal obligations for applied research, by agency
: I in milli
20 percent in 1969. The applied [Dotiars in millions]
Actual Estimates
Percent Percent
. change ) change’
Agency 1971 1972 | 1971-72 | 1973 |1972.73
Total . . ... ... o $4,018 '| $4,354 + 8.4 $4693 | + 7.8
Department of Defense ... ....... e 1,351 | 1429 | +67 | 1514 | + 60
Department of Health, Education, and Welfarek 905 1,047 | +185.7 1123} + 7.2
National Aeronautics and Space Administration 817 827 | + 1.2 8431 + 20
Department of Agriculture . ... .. ........ 174 197.| +13.2 201 | +22 *
Department of Transportation . . .. ... .... R 173 154 | —10.9 189 | +2286
Atomic Energy Commission . ... ... e 152 167 | + 3.2 171 | + 9.1,
Department of Commerce . ............. 72 92| +27.8 128 | +39.7
Department of the Intérior . . . . ........... 86 95| +10.3 - 100} + 5.1 ¢
National Science Foundation .. .. ........ 46 Il +64.6 . 951 +343
Veterans Administration . . ... ... ...... . 59 64| + 8.3 Il +10.6
Environmental Protection Agency . .. . ... .. . 48 59 | +22.7 68 ;: +15.8
ORI I Office of Economic Opportunity .. ........ 60 61 + 2.3 65| + 6.4
18 w0 Other agencies- . ... ... . ... e 76 | 103 | +359 124 4212,

* DOD reflects the largest increase in applied research support in 1973, of
which most is planned by the Defense Agencies, primarily to-expand the
program. of technical support to the Office of the Secretary of Defense
and to organizations of the Joint Chiefs of Staff. The three services also
scheduled increases in their applied research efforts in 1973.

e The second largest 1973 increass is planned by HEW for expanded work
within the National - lnstltutes of "Health on cancer, heart -and lung
research, and child health and also within the newly establlshed National
'Instltute of Education.’ - :

o NASA remains the th|rd agency in size of the applied research effort,
although it plans the smallest relative increase in the 1973 budget. Sizable
decreases in applied research related to the Apollo program and Skylab
are more than offset by increases in aeronautical research and technology
and expansion in the space applications programs.

Aruntoxt provided by Eic :




USDA has for many years been one of the major Federal spohsors of
applied research, particularly for work by the Agricultural Research Serv-

ice, the Cooperative State Research Service, and the Forest Service..

The scheduled increase in AEC’s applied research effort is planned

" primarily for research related to weapons technology and detection tech-

niques and for environmental research.

All" subdivisions within- DOT are expected to contribute to the overall

. agency increase in 1973 except for the Federal Aviation Agency, whose

work is declining as a result of cancellation of the SST.

Commerce and NSF are scheduled for the largest relative increases in
applied research support .in 1973. For Commerce these increases are
largely for the National Bureau of Standards for a new program to explore
ways of stimulating more research-in the private sector and for programs
of the National Oceanic and Atmospheric Administration. For NSF

growth is mainly in the Research Applied to National Needs (RANN)

program and in the new R&D incentives and R&D assessment programs.
Tren‘ds

The 1963-73 period is characterlzed by expansion of the applied research
effort of HEW and agencies wither than the leading six and the reduction
of the DOD share of the Fedemal-applied research total.

DOD, still the chief agency supporting applied research, accounted for 52

percent of all. Federal applied research in 1963; however, its share in 1973
is expected to be only 32 percent. DOD programs showed an actual dollar
decline between 1963-and 1967.and, except for NASA, the lowest growth
rate among the agencies from 1967 to 1973. .

HEW, by co: nparrson shows.the-largest dollar increase durlng the.1963-73
perlod of any agency; ‘it is expected to account for 24 percent of all
Federal applled research in. 1973, compared with 16 percent in 1963.

'NASA’s applied research programs reflect a growth rate of onIy 1 percent -

between 1967 and 1973, the lowest of any majoragency. supporter of
applied research, and in 1973 NASA is expected to be consrderably below
HEW inits applled research,effort

DOT was not established wmntil 1966 and therefore its average annual
growth rate of 34 percent between 1967 and 1973 is figured from a low
base. Nonetheless, DOT ‘is- expected to be fifth largest supporter of
applied research in 1973.
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e AEC shows strong growth, particularly in the 1967-73 period, when its
rate of growth is second only to DOT.

* Much of the growth of the “other agency” group comes from new
~agencies or agency subdivisions which were organized in the 1963-73
period, such as OEO, EPA, and NOAA within the Department of Com-
merce. Expansion of programs of established agencies like NSF, VA,
Interior, and- other subdivisions of Commeérce also contribute to this
growth. The “‘other’’ agencies are expected to account for 14 percent of
the ‘Federal applied research total in 1973, compared with S percent
in 1963.

Average Annual Percent Change
1963-67.1967-73 -

Total 53 63
00D -1 256
HEW 143 7.3
NASA 86 14
USDA- 7.1 66
oot (a) 340
AEC 98 113
Other -~ 10%:  ZE0

'l 1963
[ 1967
T1°1973 (est.)




Performers

- The obligations directed to each sector for performance of applied
research in the current period are given-below:

Federal obligations for applied research, by perf.ormer

[Dollars in miilions)

- Actusil + Estimates

|| Percent Percent

.change change

Performer 1971 1972 ] 1971-72-] 1973 [ 1972-73

Total oLl $4.018 | $4,354 | + 8.4 |$4,693 | + 7.8
 Federalintramural . .. . ... 1,499 1604 | +6.4 |- 1683 + 5.6
Industrial firmsa . . ... ... .. ... ....... 1,261 1,282 | +,1.6 1,443.| +12.6
Universitiesandcolleges . . . . ... .......... 701 844 | . +20.3 929 | +10.1
FFRDC's administered by universities . . . .. .. . 139 155 |  +11.9 166 |+ 6.6
Other nonprofit institutions® . . . . .. ....... 292 328 | +12.3 204 | —10.4
Other performers.. .. . . . v, v i i ven e v 126 151 | - +19.9 179 | +18.0

BIncludes Federally Funded Research and Development Centers (FFRDC's) administered by this sector.

"ERIC

Aruitoxt provided by Eic:
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h'sector for performance of  applied

n below:

ppl‘iedr research, by wrf'ormer‘

in millions]
Actual Estimates

Percent‘ : | Percent

. :change change
1971 | 1972 °[1971-72 | 1973. | 1972:73
%4018 | 84,354 | + 84 |$4603| + 7.8
| 1,499 | 1504 | +64 | 1683| + 56
1,261. | 1,282] + 1.6 1,443 | ' 412.6
701 844 | +20.3 929 | +10.1
139" 155 | +11.9 166 | + 6.6
292 3287 +123 294 | —10.4
126 161 | +19.9 179 | +18.0

FFRDC's} administered by this sector.

:'[Kc

IText Providad by ERIC.

limsstrial firms are expected to receive almost ome#alf of the 1973 in-

crease in total Federal applied research obligations;imainly as a result of

program changes by DOD and OEQO. DOD and:#%ASA are the major
supporters of applied reseurch in this sector. ‘

However the chief - performmg sector for: overallr.applled research con-
tinues to be the Federal one, and moderate increases are: expected in
both’ 1972 and 1973. DOD, NASA, and HEW have ‘the largest intramural
programs, and each of these is expected toincrease in1973.

Universities and colleges show sizable relative growth in applied research

- support in each year of the current period. HEW alone is expected to

account for almost 60 percent of total Federal support to this sector in
1973. HEW, Commerce, NSF, DOD, and DOT are responsible for most

‘of the 1973 antxcnpated apphed research expansion.



Trends

The most Slgmflcant trend among;performers of applied research is the

almost steady-rise of the Federal intramural sector. In 1968 this sector-

became the largest insize of applied research effort, and it has maintained
that position.ever since. The intramural.'share of the Federal applied

research total is expected to be 36 percent in 1973, compared with 28

percent in 1963. DOD, NASA, and HEW have been the major contributors
to this rise.

‘lndustrlal firms, as an area for Federal applied research performance,
were in the Iead in 1963 but declined from 1966 to 1969. Since then the
industry sector has risen steadily. Changes in DOD and NASA programs
“have been primarily responsible for these shifts.

“Universities and colleges display a continuing increase in applled research.

for the entire 1963-73 period and have increased their share of the Federal
applied research total from 14 percent in 1963 to an estimated 20 percent
in 1973, This expansion is most attributable to HEW

| ’Tr'ehd"s*insr Federal app“ued#g

(M|I llons ofvdnllars)
| 800 '

Industr

17
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Industrial firms2—""*"
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‘ -’
ds

e - P Average Annual Percent Change
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Fields

e The engineering sciences continue to be the field with et ‘ v :
of applied research support. However, the share of thisiﬁerziﬁzfzmﬁhe applied ‘ . Fedenal obhgatlons for apphec
research total has decreased .from 49 percent in 1963 tuusrsstimated 44 lDoHarsm
percent in 1973. DOD and NASA have contributed most dewsmmport of the : —
engineering sciences. :

Field of science

e The life sciences are expected to increase in share of thesirymlied research : ,
total from 20 percent to 28 percent between 1963 and 973 The largest Total:..vovu. .. e
lnvestments in this area are made by HEW, followed by ##&L¥Asand DOD. ‘

Life sciences . .. .. ... e e e
Psychology .............. N .

e The. physrcal sciences show a decrease from 14 percenmof the applied Physical sciences N &

research total in 1963 to an estimated 8 percent in 1973. In fact, the

dollar level in 1973 is actually below the 1963 dollar level. DOD and AEC ASONOMY s e .
are’the principal supporters of the physical scienCes. e ‘ g:ernistrv R R
. ysies. . ... ...

Other .. ... e e -
e The environmental sciences are expected to account for 7 pemeent of the S , S

applied research effort in 1973 compared with 8 percent N FFE3.°Support - Enviconmental sciences
iszderived chrefly from NASA and DOD.

Atmospheric . . ... .. L L .

e The social sciences' reflect the largest relatrve increase-from 1963ito 1973 gz:;ﬁcf;phv """"""""""
and during that period their share of the applied research total is expected Othay W e
to move from 2 percent to 6 percent. They receive support chtefly from - :
HEW, OEO, and USDA. ‘ ‘ ‘ Mathematics . .. ............. SRR

: ‘ : Engineering . ............. N, i

Socialsciences. . . .. . ... ... L.

. Psychology and mathematrcs each. represent 2 percent off e applred Other seiences - SRR

research total in 1973. DOD is the largest supporter of both ‘oftthese areas.

18
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Federal obligations for applied research, by field of science

[Dollars in millions}

Actual Estirﬁates
Field of science ,
1963 1971 1972 1973
Total . . . o e e e e e e $2,652 $4,018‘ $4,354 | $4,963
LifesCiences . . . . v v v i it e e e e e 542 | 1,078 1,229 1,312
Psychology ... .. ... .. . 35 67, 83 83
Physical sciences . .. ... .. ... i . 369 299 347 359
ASLIONOMY . . o v v e v e i b e e e 10 4 5 5
Chemistry .. . .... e e e 112 107 114 125
PhYSICS . . ot s e e e e e 232 156 190 192
Other . ... i e e e e 15 33 38 37
Environmental sciences . . . ... vttt s i 203 285 309 337
AtMOSPRENIE & vttt e e e 118 152 186 167
Gewlogical . . . . . e e e e e e e e e e 63 75 ‘86 94
Oceanography .. .. .. v o v i i i 16 38 41 47
COthEr L e e e e e e 6 19 26 - 30
Mathematics .. . v.v v v v v s e e 45 69, 78 82
Engingering . ... 0. .. e e e e 1,308 1,891 | 1,938 2,049
Socialsciences . .. ... . . .. e e e e 55 236 280 | 297
Othersciences: . ... ... vt m i i e s 95 92 121 173




DEVELOPMENT

e The anticipated increases in Federal obligations‘for development, from
$9.4 billion in-1971 to $10.1 biltion in 1972 and $10.5 billion in 1973,
represent the first gainssince 1967.

e However, the 1973 estimate is still below the 1967 peak of $11.3 billion.

* The development share of the Fedecral R&D total is expected to be 59
percent in 1973, compared with 68 percent in 1963.

‘Trends m Federal development obllgatlons -

,’-»_”1'_:‘(Bllllonsofdollars) 0. (Percentof RBDtotal)

‘ ,_,._f"\

\ Percent of total

Obligations

Average Annual:
Percent Change .

1963:67 74
1967-71 4.4
197172 72

197273 42
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Agencies
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Agenaes

bligations for development, from The agencies currently most heavily engaged in the sponsorship of Federal T Ty
1972 and $10.5 billion in 1973, development programs are shown as follows: I
7 ‘
: ' Federal obligations for development, by agency
w.the 1967 peak of $11.3 billion. : {Doltars in miltions! o
‘R&D total is expected to be 59 ' : Actual | . Estimates
ent in 1963, : <
: . Percent Percent - -
change change
Agency ~ 1971 1972 |1971-72| 1973 [1972-73
R e TOMl + e e e e e e .| s9.309 | $10071| + 7.2 |$10494| + a2 -
(Percent of \5-..‘ Gal) e ‘ B , ———
s s e e Department of Defense . .......... e 5806 | 6,681| +13.3 6981 + 4.5
o~ National ' Aercnautics and. Space Administration 1,761 1631 — 7.4 16829 — "1,
Atomic Energy Commission... . .. . ... ... 874 881 + .8 921 + 45

Department ‘of Health, Educanon and Welfare 174 249 | +43.6 311 +248-: . -
Department of Transportation .. ... .. ... .. 309 210 =32.1 -1914-—"8.9 . w

Percent of total -
: Other agencies . . ... .. .. ... IO B - 420| + 9.0 460 | + 9.6

e DOD has scheduled the largest dollar increases of any agency. Within = '
DOD, chief development expansion in 1973 is planned for the Navy, in-
cluding ‘a major effort on the Undersea. Long Range Missile. System
(ULMS). The aircraft program of the Air- Force'is also -expected to ‘in--
crease substantially for work on such programs as the B-1 “advanced-
strategic bomber, the llghtwelght fighter prototype and the F-15 air
superlorlty flghter

dations

. Vlrtually no change occurs-in the level of NASA's development program...
in 1973 since decreases in the Apollo program are offset by increases in .
development activities related to the post- -Apollo manned flight programs, -
|nclud|ng Skylab and the space shuttle.

o The 1973 increase for AEC is' malnly for acceleration of the development
" of an economic liquid-metal fast-breeder power reactor. Partially offset-
ting decreases are planned | for the space propuI5|on reactor program and’

for nuclear weapons testing actrvxtles

¢ HEW programs reflect the largest relatlve increases in the current period,:
and the actual increases for this agency are second only to DOD. They are
primarily the result of expanded development programs of 'the National

.. ‘Cancer Institute. ‘ 2

e The decline in DOT development obligations is caused entirely by the -
cancellation of the SST. ' A
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Trends in Federal obllgatlons for development by selected agencles

= (Bllllons of dollars)

12
Total
& .0
o'. ) e
: .'o ’-....... . .o
BT Y R *e o
‘ 10 'lllinlli'ﬁ' ) .0.. .0'
0 . (4
o Average Annual Percent Change | ~**s,,¢*

1963-67 1967-73

Total 14 -1.2
DOob 3.3 1.3
NASA 172 -119
AEC 21 1.0
Other 370 .- 13.8

Tr

* DOD, NASA, and AEC are cxpec
the Federal development total i
1963,

* NASA’s steady decline in develop
net decrease in overall Federal.ob
and 1973. NASA’s share of the
percent in 1973 compared with its

* DOD shows an average znnual gr
period and 1 percent in the .19
development total dropped from
1967, but it is expected to be back

¢ ‘AEC has maintained a falrly cons
its share of the total has remamed

* For the first time, in 1973 the co
agencies is ex,)ected to be higher t
among these other agencies'are ‘DO-

* The Jomt share of the “other age
in 1973 compared with 1 percent i
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Trends

DOD, NASA, and AEC are expected to account jointly for 91 percent of
the Federal development total in 1973, compared with 99 percent in
1963, '

NAEA’s steady decline in development support since 1966 has caused the
net decrease in overall Federal obligations for development between 1967
and 1973. NASA’s share of the Federal total is expected to be only 16
percent in 1973 compared with its »eak of 38 percent in 1965.

DOD shows an average annual growth rate of 3 percent in the 1963-67
period and 1 percent in the 1967-73 period. Its share of the Federal
development . total dropped from 67 percent i 1963 to 57 percent in
1967, but it is expected to be back to 67 percent in 1973,

AEC has maintained a fairly constant level of development support, and
its share of the total has remained around 9 percent. ‘

For the first time, in 1973 the combined development to‘ta“l of the other”
agencies is expected to be higher thar that of AEC. The most noteworthy
among these other agencies are DOT and HEW, :

The joint share of the “other agency” group is an anticipated 9 percent
in 1973 compared with 1 percent in 1963.



-Performers

The Federal development effort in the 1971-73 period is allocated to

performing sectors as follows:

Federa! obligations for.development, by performer
[Dollars in miltions)

Actual Estimates
Percent Percent
. change change
Performer 1971 1972 1197172 1973 {1972-73
Total . . . oo e e e $9,399 (810,071 | + 7.2 |$10,494 | + 4.2
Federal intramural . . .. ... 0.0 oL ..., 2132 | 2337| +96 | 2325| - 05
Industrial firms® ... ..... e . 6,408 6854 + 7.0 7,242 | + 5.7
Universities and colleges . . .+« .. ... vuu . 149 158 ] + B.1 173| + 95 |
FFRDC's administered by universities. . . .. ... 330 3411 + 33 351 | + 3.0
Other nonprofit institutions? . ..., ... .. .. 329 295 |.—10.4 304 | + 29
Other performers . .. .. ... e e 51 86| +69.8 100 [ +15.5
) L

ncludes Federally Funded Research and Development Centers {FFRDC's) administered by this sector.

* Since DOD accounts for: approximately two-thirds of the total Federal -

development effort in the current period, its small decrease planned in
intramural work and substantial increase in the use of industry in 1973
strongly mfluence the overall trend in Federal support of these per-

formers.

* The combihed‘effort of all performers other than industiial firms. and
Federal intramural is expected to account for less than 10 percent of the

Federal development total in 1973,
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in the 1971-73 period is allocated to

evelopment, by performer

n millions]
Actual Fstimates
Percent Percent
. change change
1971 1972 |1971-72 | 1973 [1972-73
$9,399 | $10,071| + 7.2 $10,494 | + 4.2
2,132 | 2337| + 9.6 2325 |- 05
6,408 6,854 + 7.0 7,242 | + 5.7
149 158 | + 6.1 173 + 9.5
330 341 + 3.3 351.( + 3.0
329 295| -10.4 304 | + 29
51 86 | +69.8 . 100 | +155

’FRDC'Q administered by this sector.

nately two- thlrds of the total Federal
perlod its small decrease planned in
ncrease in the use of industry in 1973

end in ‘Federal support of these per- -

rmers other than industrial firms and
account for less than 10 percent of the

Trends

* The industry share of the total Federal development effort has decreased
from 80.percent in 1963 to an estimated 69 percent in 1973. In dollars,
the 1973 estimate of $7.2 billion is considerably below the peak of $8.8
billion in 1967. |

o NASA was responSIble for the rise in support for industrial firms in 1964
and DOD for the rise in 1967; both agencies contributed to the contin-
uous decline from 1967 to 1971.

¢ The ratio of Federal intramural development work to total Federal devel-
opment grew from 15 percent in 1963 to an estimated 22 percent in
1973. DOD has been the major influence in the generally rising support of
intramural development performance.

Trends m Federal development obllgatlons by major performer '

( B|I|idhs of dullars)
10

«,\Industrial firms®

— Ty

Average Annual Percent Change
1963:67 1967-73

Industrial firms2 6.6 =3.1
Federal intramural 9.9 41
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Section 3. GEOGRAPHIC DISTRIBUTION

Data have been collected on the geographic distribution of Fed-
eral funds for research and development and R&D plant since
1963, but on.an annual basis only since 1968,

In 1971 the 11 agencies participating in the survey reported a
total of $15.2 billion in R&D obligations, representing 98 per-

cent of the Federal R&D total for that year. These agencies also S .
reported R&D plant obligations of $586 million. * Seventeen States received R&D suppe

. range.
Data are given on a prime contract basis, although a sample sur-

vey was made of first-tier subcontracting in 1971. Indications are ° Only 12 States received less than $2i
that the distribution of R&D supporl would show a significantly for 1 percent of the 1971 R&D tOtﬂ_

different pautern if subcontracting were taken into account. .
lowest amount received by any State

Distribution of total Federal R&D ¢

‘Mnuuin West North Central

SYNOPSIS

o California, Maryland, and New York each received more than $1 billion in
Federal R&D obligations in 1971 for the second consecutive. year.

Pacific

o Despite /decl"ning sprport in recent years, the California R&D total i
remained above $3 billion, nearly three times that of Maryland or New
York.

"« Between 1970 and 1971 the number of States in the $500 million- to-$1
billion category increased from five to eight. Included in this category for
the first time were Missouri, Washmgton and Ohio.

o In 1971 eieven States received between $100 and $500 million, bringing
the total receiving more than $100. million to 22 States. These 22 States.
accounted for 92 percent of the 1971. Federal R&D total.

SQURCE" Natienal Science Foundation

ERIC 22

A 11701 provided by ERic:



HIC DISTRIBUTION
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* Seventeen States received R&D support in the $25 million-to-$100 mllhon

range.’

* Only 12 States received Iess than $25 million, and these accounted jointly

~for 1 percent of the 1971 R&D total. In this under $25 million group, the
fowest amount received by any State was $8 million.

Distribution of total Federal R&D obligations, by State, FY 1971

New England

Hountain West North Central

- East North Central

 South Atlantic
(incl, Alaska
& Hawaii}

East South Central

" West South Centrl

- 1 billien or more

SOURCE" Nanonal Sewnce Foundanon




DISTRIBUTION BY DIVISION THE ”:ADING STATES

L]

Changes in the regional distribution of Federal R&D funds over the Federal R&D funds are distr
1963-71 period are as follows: conerntrate in a relatively snx
69 percent of the Federal R¢
from 1963 through 1970 the

Distribution of Federal R&D obligations by geographic division, accounted for 71 percent of th

fiscal years 1963, 1968, 1970, and 1971

* Thu same States have tended
one year to another, and Califc
Total {millions of dollars) . . . . . . . e $12,251 | $15,690 | $14,981 | $15,240 made up the leading three. He
: » - land was in second place mf

third place. :

Division 1963 | . 1968 1970 1971

Percent distribution

PACIFIC « o v v v e e e 31| 304 204 263

South Atlantic . . ... ... S 138 180| 194| 212 * The “leading 10" States in 1¢
Middle Atlantic . . . i ..ot 146 187| 168 158 the first time. (The District o
New England .. .. ...\t 57| 64| 67 7.5 9th and 10th places in ]970
Mountain . ... ... ... e 8.7 7.0 76 74
......... “ ' 7
East North Central . . ..., .. vv i iinene e 6.7 8.2 69 7.4 tively, in 1971.)
WestNorth Central . . .. .. ....... ... ... . ..., 3.1 20 3.2 5.2
West South Central . ., . . ... .o e ... 5.0 7.6 5.6 48 e
EastSouth Central . . .. .. ... o' i i e, 3.4 4.2 40 41 L .
i Distribution of Federal R&D oblig
NOTE: Percents do not add to 100 hecause outlying areas and offices abroag have been excluded, in 1971 for fiscal yee
‘.'-( . State
* |n each of the 6 years surveyed, the Pacific, South Atlantic, and Middle Total, all States (millions of dollars) . . . . .

Atlantic divisions have received the most support. While the Pacific divi-
sion had led throughout this period, since 1968 the South Atiantic has
received more than the Middle Atlantic, because of growing R&D support

Mt . California . .. .................

~to Maryland, Florida, and the District of Columbia. Maryland .. . ......:..........
‘ ‘ NewYork............. ... .....

o The Pacific division has sustained a substantial decline since 1963, botk in F'°”d"*!' AR o
relative and absolute terms. Its share of the Federal R&D total dropped xa“ac’use"s “““““““““ ]
ewdersey . ... Lo v :

from 38 percent in 1963 to 26 percent in 1971, and the net dollar MISSOUTT + v v oo
decrease was 14 percent in that time. Changes in fundmg to California had TRKES. o e

most influence on this division. ) Washington . . ..o e :
. ‘ Pennsylvania . ..., ......... e

' ' :}
» The South Atlantic division registered a substantial gain: from 14 percent Al otner States® . ... ... ... o

of the Federal R&D total in 1963 to 21 percent in 1971 and an absolute 3richu des outlying ares and of ices abroad.
increase of 91 percent. o |

« The Middle Atlantic division maintained about the same share of the R&D
total throughout the 1963-71 period, around 16 percent, although its
increase in absolute terms was 35 percent.

189-778 0 -72.3 23
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THE LEADING STATES

Federal R&D funds are distributed to every State, but they tend to
concentrate in a relatively small number. In 1971 10 States accounted for
69 percent of the Federal R&D total. It is worth noting, however, that
from 1963 through 1970 the 10 most heavily supported States always
accounted for 71 percent of the total.

The same States have tended to appear in the “leading 10" group from
one year to another, and California, Maryland, and New York have .lways
made up the leading three. However, 1971 was the first year that Mary-
land was in second place in Federal R&D support and New York in

third place.

* The “leading 10” States in 1971 included Missouri and Washington for
the first time. (The District of Columbia and Ohio, which had been in
9th and 10th places in 1970, appeared in 12th and 11th

tively, in 1971.)

places, respec-

Distribution of Federal R&D obligations to the 10 States leading in such sup‘port
- in 1971 for fiscal years 1963, 1968, 1970, and 1971

. State . 1963 1968 1970 | 1971
Total, all States {millions of dollars} . . . ............ $12,251 | 815,690 | $14,981 | $15,240
" Percent distribution
California . . . .o it i e 35.1 274 25.8 21.6
Maryland . ... ..o 5.5 5.8 7.1 79
NewYork . ..o oo i e 7.7 75 8.2 7.3
Florida. .o vveenn e 2.8 5.1 5.5 5.8
Massachusetts . . .. .............. R 4.2 5.1 5.1 5.8
Newdersey ........... e 3.3 4.3 5.0 49
MisSOUr « v v e e e e e 1.9 .8 1.9 3.9
TS . v v v v e st et e e e e e e e e e 3.2 5.6 4.3 3.9
Washington..................,..........;y 2.7 2.2 2.8 3.7
Pennsylvania . .. .. .. ... e 2.6 3.9 3.5 3.6
Allother States® . .. .. ..ottt 30.0 32.3 30.7 316

A ncludes outlying areas and of fices abroad.




R&D obligations by geographic divis

ion and State, fiscal years 1963, 1968, 1970, and 1971

[Dotlars in mitlions]

- Net Net .
incresze/ increase/ o
decrease detiea.
Division and State 1963 1968 1970 1963-70 1971 1970.71 Division and State 1963 1968
Pacific . .. ... ... $4,665.2 | $4,774.3 | $4.4041 | —8261.1 | $4.0049 | -$3592  Mountain fcont.]
Montana. ... .... 8.5 8.3
Alaska . ........ 12.1 61.8 432 | + 311 582 | + 150  oiada 128.9 2236
California . ...... 4,296.7 4,298.6 3,871.1 | — 4256 32954 | - 5757  \owMexico B 345'9 41 3'3
Hawaii . . ....... 7.1 35.0 438 | + 367 383 | = 65 .o B 135'8 397
Oregon. ........ 18.2 35.0 338 | + 15.6 419 |+ 81 g T ' '
; : yoming . ...... 4.5 6.4
Washington . .. ... 331.1 2439 4122 | + 81.1 571.2 | + 150.0
O East North-Central . . 819.5 | $1,294.0
South Atlantic . ... | $1,685.3 Z819.7 | $2,899.2 |+$1,2139 | $3,2246 | +$3254
‘ Minois ... .. .... 203.9 239.3
Delaware......... 24.6 - 13.9 16.3 - 83 13.0 - 33 Indiana. . . .. .. .. 57.3 82.9
District of Columbia . 403.9 443.2 4685 | + 646 4782 | + 97 pmenigan.. .. ... . 154.4 203.4 -
Fiorida......... 340.9 799.1 824.8 + 4839 890.4 + 656 Ohio o oo v n . ... 304.3 6536
Georgia ......... 26.7 280.7 72.3 + 456 78.8 + 65 Wisconsin . ... ... 99.7 114.8
Maryland . ...... 675.7 905.9 1,0634 | + 387.7 1,201.2 | '+ 1378
North Carolina . . . . 27.0 62.4 639 | + 369 82.7 | + 188 oot North Central . . 3767 | § 3211
South Carolina . . . . 19.8 18.7 17.8 - 20 234 + 5.6 ‘ : .
Virginia .. .. .... 158.8 275.2 352.7 | + 1939 4249 | + 722 \oma ... 23.3 4.7
West Virginia . . . . . 7.9 20.6 196 | + 11.7 320 |+ 125 e 21.5 19.8
. Minnesota . .. . ... 73.6 111.1
Middle Atlantic . . . . |.$1,789.2 | $2,473.4 | $2516.9 | +$727.7 | $2,4135 | ~$1034  missouri . . . . . . . 236.6 121.1
. —- Nebraska. .. ... .. 4.8 15.4
New Jersey ... ... 410.1 681.8 7425 | + 3324 7451 | + 26 Nonth Dakota . . . . 3.4 6.0
New York . ..... . 944.2 1,174.9 12356 | + 291.4 11196 | - 1161 oo Dakota . . . 135 6.0
Pennsylvania . . ... 434.9 616.7 538.8 | + 1039 548.9 | + 101
' West South Central . .. 608.2 | $1.1889 | :
New England . . . .. $ 702.2 |.$1,009.4 | $1,000.8 | +$2986 | $1,148.8 | +$148.0 :
. . ‘  Arkamsas. ....... 4.2 B8R
&°f’"e°“°“t """ 139.3 133.2 160.0 * 2.7 ‘4?'9 - 1°'j1w Louisiana . ... ... 189.2 2724
amne ., .., ..., 6.3 6.0 ) 13.3 + 8.0 13.6 | ’«‘ i Oklahoma . . . . . .. ‘ 16.9 24.0
Massachusetts . . . . . 515.1 795.7 760.9 + 245.8 887.0 + 12641 Texas. . . . .. ... 397.9 884.4
New Hampshire . . . . 16.9 36.6 273 | + 104 34.0 + 6.7
Rhode Island . . . . . 20.5 311 299 | + 94 50.5 | + 206
§5.5 h . 5 3 e
Vermont .. ..... 52 | 6.8 95 | + 43 137 | + 42 FesouthCentral 4201 | 6553
Notntai £1.068.6 $‘ 0 $ - Alabama........ 246.8 - 405.7
ountain . ... ... 1,068. 1,093.6 $1,136.8 +$ 682 1,127.4 ~-$ 94 Kentucky . ... ... 11.0 24.1
. , ississippi . . . . . . . . 26.5
Arizona .. ... ... 174.6 ‘7.4 728 | — 101.8 887 | 1 159 1“9;5':2';‘: | 1:12 3 1991
Colorado . . . . . . . . 240.8 265.3 2741 | + 333 2642 | ~ 99 ESSEE e : '
ldeho . ......., 2.7, 65.6 750 | + 453 753 | + 3

O
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Aruitoxt provided by Eic

24




R&D obligations by geographic division:znd Siate, fiscal years 1963, 1968, 1970, and 1971

[Dollars im millions]

Aruitoxt provided by Eic:

| Net ‘ Net Net Net
‘ increzase/ wicrease/ increase/ increase/
decrease decrease ‘ decrease decrease
1970 | 196370 | 1971 197071 Division and State 1963 1968 1970 | 196370 | 1971 | 19707
$4,404.1 —-$261.1 | $4,0049 | -$399.2  Mountain (cont.)
31.1 ‘ 53.2 Montana . . .. .... 8.5 83 11.6 + 31 17.6 + 6.0
it B sos | - 20 Nevada......... 12869 | 2236 | 1903 | + 620 | 1590 | - 319
A e saa |~ oL NewMexico. . ... U59 | 4133 | 44eq | + 982 | 4587 | + 146
438 |+ 132 e | T 2% wmh. 1353 39.7 611 | — 747 55.8 5.3
338 | + 166 M+ B yoming ... 45 6.4 22 |+ 27 81 |+ .9
4122 | + 81 5712 | + 150.0 :
East North Central .. | $ 819.5 | $1,294.0 | $1,038.8 | +$219.3 | $1,121.7 | +$ 829
$2.899.2 | +$1,2139 | $32246 | +$3254 ‘
| = Allinois . ... ... .. 203.9 239.3 2396 | + 357 291 | + 95
163 | - 83 130 | = 33 yndiana. ... ... 57.3 829 919 | + 346 746 | ~ 17.3
4685 | + 64.6 4782 |+ 97 wichigan. ... .... 154.4 2034 1628 | + 84 187.3 | + 245
8248 | + 4839 8904 | + 656 onip .. ........ 304.3 6536 | 457.3 | + 1530 5181 | + 60.8
123 | + 458 788 1+ 65 wisconsin ... ... 99.7 1148 | 871 | = 126 926 | + 55
10634 | + 3877 | 12013 | + 1378 ‘
639 | + 369 827 | + 188
West North Central . . 376.7 3211 4754 | +$98.7 | § 786.0 | +$3106
178 | - 20 234 | + g oroormena 387 |8 s $9 ! s
3627 | + 1938 4249 |+ 722 yous L 23.3 4.7 327 [+ 94 329 |+ .2
196 | + 117 820 1+ 125 waneas ..., 215 19.8 166 | -~ 49 83 |+ 77
Minnesota . . . . . . . 736 111 1003 | + 357 1028 | — 65
525169 | +8727.7 | $24135 | -$103.4  Missouri . ....... 236.6 1211 2012 | + 548 5969 | + 305.7
f Nebraska. .. ..... 4.8 16.4 106 | + 58 10.4 .2
7425 |+ 3824 |, 7481 )+ 28 oo Dakota. . . . 34 6.0 89 | + 55 91 |+ .2
1,2356 |+ W14 AN195 |~ N6 oo pakota. . 135 6.0 61 | — 74 96 |+ 35
5388 | + 103.9 5489 | + 10.1
N , " iffestSouth Central.. | $ 6082 | $1,1889 .| $ 8349 | +$226.7 | § 7335 | —$101.8
$1,000.8 | +$2986 | $1:1488 | +8$1480 _ T |
| Arkansas.. . . . . ... 4.2 8.1 98| + 56 208 |+ 1.0
1600 1w 2070 1499 1 = 0T iiana L. 1892 | 2724 1465 | ~ 427 901 | ~ 56.4
133 )+ 80 :33-6 * 3 Okahoma....... 16.9 24.0 295 |+ 126 %63 | - 3.2
7609 )+ 2458 ) BEI0 4281 e L. 3979 | 8844 | 6491 | 4 2512 | 5989 | - 53.2
273 | + 104 20 | + 67 ‘ ‘
209 | + 94 505 | + 20.6 . ‘ 5 |
: or | + s 197 |+ ap (SounCenal.. S 4201 |'$ 6553 | $ 597 | +$1796 | § 6182 | +$ 185
> | 51 Alabara . . .. . ... 6.8 405.7 357.2 | + 110.4 %00 |+ 28
(S11368 | +§ 682 | $11274 | -§ 94 orcky ... 110 | 244 204 | + 94 230 | +. 26
| Mississippi . . . . . . . 165 2.5 83 | + 1.8 467 | + 184
728 | - 1018 887 | + 159
....... A 198, 1938 | + 48, 1885 | -~ 5.3
| 2741 + 333 %42 | — 99 Tennessee 1458 88.1 8.0
70|+ 453 753 | + 3
Q
ERIC s



Eight States — California, Maryland, New York, Flomii, Massachusetts,
New Jersey, Texas, and Pennsylvamia ~ have begw. amghig the 10 States
lezding in Federal %D support in each of the six veas sarveyed (1963,
955, 1968, 1969, 1970, and 1971). ‘

- ‘New Mexico, among the leading 10 States through 1965, moved to 11th
place by 1968 and remained in that position until 1971.

Federal R&D support to California. dropped to $3 %tifllom in 1971 from a
high of $4.6 billion in 1965. The greatest decrease ezuired between 1970
and 1971 because of §ybstantial funding cutbacks s thiy part of NASA
and {JOD — 37 percent and 171 percent, respectively — which brought
apout further retrenchment in the defense and space industries. However,
the university and college sector and the “other nonprofit” sector received

increased support in 1971 in California as a result of increased R&D fund-

ing on the part of most of the other agencies.

Maryland is the leading State for Federal intramural R&D performance,
accounting for 18 percent of the total in 1971 Maryland was the only one
of the 10 leading States in 1971 winere fmramiara] work predominated.
Included. amwing the imporwuirt Federal Hwtallaions in Maryland are
HEW’s Natiwnal Institutes of Health, NASA’s ‘Guiidard Space Flight Cen-
ter, Commerce’s National Bureau of Standardsztiz:Naval Ordnance Labo-
ratory, and the Army’s Edgewood Arsenal Labmratories. Industrial re-
sources, however, also figure significantly @mRederal R&D work in
this State. | \

New York’s 1971 decrease of $116 million-vaszthe second largest (after
California) among all the States. It brought tize:New York level of R&D

- support to a point below that of 1968. Virtugliy ail of.the New York

decline is attributable to completion of the Apdllo program. The impact

of NASA’s reduced support was felt primarily-within the indusiry sector, -

which reflected an 18-percent decline in Federal R&D support from 1970
to 1971. However, other sectors showed higher R&D support levels,

The rapid rise of Federal R&D funds to Florida between 1963 and 1969
depended on the growth of defense- and space-related activities. After a
slight drop in 1970, the total in 1971 rose somewhat above the former
high. The 1970 drop reflected the phaseout or completion of major space

programs. The 1971 increase of 8 percent, or $66 million; was mainly the |

net result of a2 $111 million increase in DOD funds and a $53 million
decline in NASA support. :

P s e

Federal R&D support to tfme:!
for FY 1963, 1968, and TW{

0 o
ok
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New York
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New Jersey
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SOURCE: National Science Foundatios
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e In 1971 R&D funding to Massachusetts increased for the first time since
1968. More than one-half of the $126 million increase was obligated by
DOT. Although industrial firms received a sizable proportion of the DOT
increase, most of it was directed to DOT's Transportation Systems Center
in Cambridge, Mass.

The Federal R&D net support to New Jersey scarcely changed from 1970
to 1971. NASA increased its R&D funds to the State by 41 percent while
some other agencies, including DOD, decreased their support. New Jersey
shows the highest concentration of DOD support among all the States
with four-fifths of its Federal R&D work funded by DOD, mostly con-
centrated in industrial firms.

Missouri experienced the largest dollar gain among all the States ($306
million) from 1970 to 1971. As a result, Missouri entered the “leading
10" group for the first time. Most of the increase was provided by DOD
for continuing work on the Air Force F-15 and by NASA for work on the
orbital workshop and airlock modules for the Skylab program. Almost 90
percent of federally supported research and development in Missouri
is. performed by industry, the highest industry share in any State. DOD
and NASA together accounted for 92 percent of Missouri’s R&D total
in 1971. ‘ ‘

Federal R&D obllgattons to Texas declined 33 percent from 1968 to

1971 because of reductions in programs of both NASA and DOD. DOD’s .
$25 million decrease between 1970 and 1971 affected industry but not |

- other sectors, all of which received increased DOD support. However, all
R&D performmg sectors ‘reflected decreased NASA fundmg, aIthough
industry was the most seriously affected.

Although Washington ranked among the 10 Federal R&D support leaders
in 1971, the cancellation of the SST development program is expected to
lead to redaced fundlng in subsequent years.

26
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¢ Throughout the 1963-71 period the share of Pennsylvania in the Federal

R&D total has remained fairly constant. After a sizable decline in R&D
support between 1968 and 1970, Pennsylvania showed a small gain in
1971. Other agencies increased R&D support enough to offset the loss of
DOD funds. Increases were evident in each sector except industry where a
large increase on the part 6f NASA did not counterbalance the DOD
cutback. NASA’s R&D support in Pennsylvania more than doubled be-
tween 1970 and 1971 to support research and development on the
Earth Resources Technology Satellite (ERTS).

Among three other States with significant changes in the amounts of
Federal R&D support_they received between 1970 and 1971 was Virginia,

~whose 1971 R&D funding level represented a $72 million increase over

that of 1970, or 20 percent. This growth was largely the result of
expanded support for intramural research and development on the part
of DOD and NASA. In 1971 th# intramural sector accounted for 63 per-
cent of Virginia's Federal R&D funds, the largest proportion among all
the States. :

Ohio also registered an important increase between 1970 and 1971,

‘almost $61 million. Two agencies, DOD and DOT, were responsible for

most of the rise. However, 1971 was the only year surveyed except 1963
in which Ohio did not rank among the leading 10 States

Louisiana has shown a drop in R&D funds in each year of the 1968-71
period. The 1971 decrease:of $56 million brought Louisiana’s level of
support -to less than one-fourth that of 1965 when NASA funding to
industry for work on the Apollo program was highest in this State. As a’
result of these decreases, Louisiana moved fron 11th place in 1965 to
24th in 1971, :



DISIRIBUTION OF FUNDS BY - R&D>oblcgat|onsofeachagencyto theZSState
AGENCY ‘ } . o ’Percent) - :

100 F— L S S, :

s The overall Government distribution pattern : “ ‘ ‘ :
is primarily influenced by DOD. In 1977 this S B0H b 1 s
agency provided the predominant supportin ‘ i ‘ ‘
each of the 10 leading States except Texas,
where NASA provided the major supp01t
Also, eight of the 10 States leading in DOD

. support:were among the Ieadmg 10 in total
1+ Federal R&D support.

e For NASA and HEW, second and third in -
total R&D funds, six of their cwn Ieadmg
States, respectwely, were also among the lead-
ing 10 overall.

. ‘However, for AEC, fourth in size of funding,
only four of its Ieadmg 10 States were among

-the 10totdl Federal R&D leaders. Ry - Tu:s:a:&ﬁ | Allagencies :| USDA | Commerce oo H
STl Milions of doltary | $15.240 | $300 $143 /57,498 |1,
¢ DOT and NSF fifth and snxth agencies in = ‘ -
R&D obllgatlons in 1971, each numbered six i > ! N R
-of their own “leading 10” States among the : ';‘legork : : j 'g é ,
10 Fcucidl RaD support leaaers 1 Massachuseits Ty RN
Gt ; NE
& Thus, the mdxvxdual patterns of the primary : ‘m;s;ngmn S ! 2 g
‘R&D support agencies (with the exception of - |_Pennsylvania 10 8§ [ -
AEC) tend ‘to overlap ‘and to ‘concentrate Qo . | A
‘funds in 10 to 15 Sfates * New Mexico ' :
o ‘ Virginia ‘
o Federal agencies distribute R&D support to R 232:?,2 ‘ >
- the States in.varying concentration patterns. Sy ol 6
 Five agencies — AEC, DOT, NASA, Com- S e
merce, and DOD — dlrect at Ieast four-flfths e Nevada
of their R&D dollars in each case to 10 States. | - Misconsin '2 =
HEW and OEOQ, on the other hand, concen- Arizona ' |-
trate less mtenswely, slightly more than two-~ ggggiacamyna . : o
thirds of their R&D funds were placed in-10 ot ‘
States, respectlvely ‘For EPA and NSF, the Alaska N ; 3
‘concentratlon is ‘around. three-fifths; and for im;‘:t";'i‘:gi'nia ‘ 9
"USDA and Interlor closer to one- half since Kentucky
their missions tend ‘to be’ orlented to work South Dakota -

‘ "concerned wnth natural condmons




BY ' s -~ R&D obligations of each agency to the 25 States leading in such support, EY 1971
‘ T (Perceht)ﬁf D P P el T .
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p o pattern SRR . _ . S
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the lead- - o

funding, . "»‘State rank for the 10 States leading in Federal R&D support,
- ‘ e State All'agencies | USDA '} Commerce ]‘UUD ‘| HEW" | Interior .| DOV [ AEC | EPA™| NASA | NSF. | 0f0
L T ol R&D ‘ 98 | : :

S T ilionsofdote | S15200 | s300 | s143 (o748 [siaqt | siea | sum2|sian2 | sag §3,256 | $336 | 8153
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FACTORS IN R&D PERFORMING
STRENGTH. |

* The overall State distribution pattern is large-
ly determined by the industrial R&D support
pattern since the industry sector accounted
for more than one-half of total 1971 i-ederal
R&D obligations. The 10 leading States ‘in : : _f
Federal R&D support to industrial firms were ‘ , S . L
“also 'the 10 leading States in- overall Federal ‘ :
R&D SUppOI"[ ‘

. The umversnty and  college . sector reflects
‘greater‘dispersi‘on of funds. For example, the

- 10 ieading States in’ Federal R&D"support to
universities and colleges-received 62 percent”
of the Federal support to that sector, com:"
_pared’ with the 78 percent of Federal support

The 10 States leading in Federal R&D obllgatlons in flscal year 1971 com
Lo States in Federal H&D support of perfu

directed to the 10 leading States to receive * Position amang all States in
- industry support in 1971, This pattern alsov,  States leading in Percent of | Federal | Industrial ‘| Unive
‘compares with the 78 percent ratio for R&D Federal R&D support " total Federal ™ mtramural firms? and co
~support to intramural performers given to the R&D support x ‘ :
10 States leadmg in that pe|formance cate- ;
) ‘ : :
8 ry 1.Ca|ifornia‘ ...... 216 2 1 T
2. Maryland . . . .. . 7.9 1 9 =
s R&D obllgatlons can be ranked by State and 3. New York. . .. .. 73 | a3 2 E
compared with' such measures of national _ 4. Flerida ... . ... 5.8 3 5 e
activity as.population, total. personal income, 5. Massachusetts~ . .". - 58 9 7 K
and total Federal taxes. Although no direct 6. Nowlersey . ... 1 49 n 3 1€
7. Missouri ;. . . ., 3.9 21 .4 it be
~cause and - effect conclusions can be drawn, 8. Teyas ‘ 39 "8 8" ;
the- data- tend to indicate that. the W|der ‘ 9.Washington . ... +| 37 ° | e 6. 1z
choice of skills.and institutions found in more - 10.Pennsylvania . ... |- 36 |12 1 10 i
populous. and . wealth- producmg areas is All'other States ... ... [~ 316 | - f =

. related . to the. selectlon of glven States far =
R&D performance :

"lncludes Federallv Funded Research and Developmem Centers admnmstered
hv thls sector, :

NN -
(2.4]
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The 10 States Ieadlng in Federal R&D obllgatnons in frscal year 1971 compared with thelr reIatnve posmons among all
. States in Federal R&D support of performer groups

.

States Ieadlng in

Percent of - -

Position among all States in Federal R&D support of performer groups

- Federal

Industrial

Other-/ -~

 Universities .| FFRDC's Other
Federal R&D support total Federal .| intramural’ firms? and colleges admi‘nistered‘ nenprofit
‘R&Dsupport |= - by - institutions?
i universities

1. California .. .. .. 216 2 1 1 1 1 1
2. Maryland . 7.9 1 9 9 5 10 9
3. New York. .. ... . 7.3 13 2 2 6 2 2
4, Florida & ... . ... 5.8, 3 5! 14 ~ 38 20
5. Massachusetts. . . . .5.8 9 7 CH 4 3 7
6. New Jersey . .. .. 4.9 11 3 19 9 18 14
7 Missouri L n. L. L 39 T 21 4 13 - 12 12
B Texas .. ...... 39 8 8 6 19 1 5
9. Washington' ... . . - 3.7 26 6 12 16 9 6
* 10. Pennsylvania . . . . 26 . 120 10 5 10 8 3
Al 'other‘Stet’es TR 316 - - - - - -

a|m:|udes Federally Funded Research and Devr‘lopmem Cemors admnmstered

by thls sector,
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Distribution of Federal R&D obligations by State compared with dti\er-national indicators, b

Total Federal . Total persorial Total Federal Total Federal .
‘ R&D obligations Population income taxes® .R&D obligations
Sate - ‘ State . ——
Percent .. Percent| _ Percent |- . Percent . : Percent.
Rank  of total | RENK o total | 8K o tona | RANK T ol Rank ot total
United States total,, | . $15,240 b206 $854 $172,842 North Carofina ... | 26 e
{in millions) Georgia . ......| 27 52 -
, ‘ ‘ _ Idaho . . ... ... | 28 49
California . ... . 1| oae2 | 1] g 1| 1108 | 2 | s8es Indiana ........ 29 49
Maryland . ... .. 2 | 788 |17 194 | 14 212 | 11| 267 Alaska . .. . . s | 30 38
New York . ... .. 3 7.35 2 8.92 2 1082 | 1 16.26 Utah ", . ... ... 31 &
Florida . ... . . ... 4 5.84 9| 341 | 9 3.17 13 2.26 "Rhode Istand . .. | .32
Massachusetts . . . . | § 5.82 10 2.79 10 309 | 9 2.89 Mississippi . .. .~ . |.33
. New Jersey . .. .. 6 4.89 8 3.54 8 3.13 8 | 380 : Oregon. .. .. |38
Missouri . ... ...[ 7 392 1113 | 230 | 120 216 |10 | 268 Hawaii .. ... .. 8 1. .25
Texas ...:....| 8° 391 | ‘a4 5.56 6 | 494 7| ‘462 . New Hampshire .. . |36 22 -
Washington . . . ., 9 375 (22 |- 167 | 20 ‘ 1.67 22 C1L.2) ‘ lowa ......... 37 | 224
Pennsylvania ... .| 10 3.60 3 576 | 4 5.74 5 611 West Virginia . ., . [ 38 .| =21
Ohio ........ 11 3.40° 6 523 5 5.25 6 5.97 Oklahoma . . . . .. 3
District of Columbia | 12 314 | a2 36 | 36 52 c | e Kansas. ... .. 0. | 40
New Mexico 13 301 |'a7 50 [ 40| 41 | 44 21 . South Carolina ... | 41
Virginia <. .. .... 14 2.79 14 2.29 13 214" | 19 1.58 Kentucky .. .... | 42
Alabama. .. ... . 15 2,36 21 169 | 25 1.24 27 .76 " Arkansas -, ... ... | 43
Colorado. ;. . ... ] 173 128 | 11 (26| 109 |20 | 147 . - .Montana. . .....| 44"

- Winais™ o000 17 163778 543 |3 |' 6.26 |3 | rer 0 Vermont. ... |48
Tennessee .. . .. . 18 1.24 18 193 |21 185 .23 1.04 Maine. ... .. .. .- ag | ¢
Michigan ... ... 190 123 | 7| a3 7 | 455 | -4 ] .618 Delaware . . ... .| 47 -

Nevada.. ......| 20 104 | 48 25 145 | 29 " lag’ 21 Nebraska . , .. .. 48
Connecticut 2 98 | 24 | 149 |18 1.82 |15 | 205 South Dakota ,". . . | 49
" Minnesota . . .., | 22 68 | 19 188 | 19 " 181 | 16 | 185 i North Dakote . . ... | 50"
Wisconsin ... .. .| 23 6t | 16 217, ) 16 .| 203 |17 | 177 Wvomm9~ SRR L
- Louisiana-. ..., .| 24 59 20 178, [ 22 [ 1.40 25 | 9 .
Arizona ... .. .. 25 58 | 33 90 | 31 .84 | 33 49 Out'vingafe?”"d S R
‘ - : offices abroad. . . . 40
2Inctudes individual income ang emplovment taxes, corporation, excise, estate, and gift taxes (minus refunds). T : SOURCES: 4% Depanmem of: Commerce Popula-

Includes persons stationed in the armed forces in each area, Department of Li~~merce, Office ot Business Economic

Clacluded in Maryland tax figures, . of the Treasury, ..atistical Appendix to Annual Repo
Collecllons from and refunds to U. S laxpayers in Puerto Rico, Canal 2one, and in foreign countries, - Year Ended ./une 30 1971 .

¢




istribution of Federal R&D obligations by State compared with other national indic_ators,' by State, 1971

Total personal Total Federal

. . Total personal Total Federal . Total Federal o
3"”'“'0" income taxes® ‘ R&D obligations Populatior: income © . taxes?
S State : : — : :
. Peicant Percent | Percent - Percent Percent Percent Percent
" of total Rank of total Rank of total. Rank of total Rank of total Rank of total Ra‘nk - of total
5208 $854 $172,842 .
. ! " North Carolina ... | 26 .54 12 2.49 15 2.04 12 2.34
Georgia . ...... 27 .52 15 2.26 17 1.94 18 1.52
. . Idaho . ....... 28 © .49 43 .35 44 29 . 41. | .25
“o8t | 1 | 1108 2 | ges Indiana .. .. ... 29 49 s | 286 | 11 245 | 14 | 206
1.94 14 212 | 1 267 Alaska ... ..... 30 .38 51, 15 50 A7 49 .09
1892 [ 2 10.82 1| 16.26. Utah . ........ 31, 37 | 36 53 39 44 | 39 25
34 9 3171 13 | 226 Rhode Island . . .. | 32 33 | 39 " 47 37 46 | 34 | 45
279 - |10 3.09 9 2.89 Mississippi , . . . . . 33 31 30 108 | 32 72 | 37 34
354 | .8 413 | 8 | 380 Oregon........ 34 28 | 31 105 | 29 99 | 28 | .68
236 f12- | 246 |10°| 268 Hawaii-. . . ;.. .. 3 | 25 | 40 38 |38 a4 | 38 31
556 | .6 494 | 7 | 462 New Hampshire . . . | 36 | .22 | 41 37 | 42 33 | 42 24
1,67 20 167 | 22 21 lowa ......... 37 .22 25 ©1.38 23 1.30 | 26 .81
576 4 5.74 5 | 6n West Virginia . ... |38 | 21 | 34 85 | 35 686 | 35 37 p
523 | 5 | 528 6 | 597 ~ Oklahoma . . . . . . 39 A7 w270 127 |28 | 107 | 24 97
. P % 82 . ‘. A Kansas ... .. . e 40 16 . 29 1.09‘ ’27 ) 1.08 | 29 " .66
50 | 40 | a4 | a4 2 South Carolina . .. |41 | .15 [ 26 | 127 | 30 97 [ 32 ] .55
1229 13 214 |19 -1.58 . - Kentueky ... ...| 42 15 23 159 | 24 | 126 | 21 147 ,
169 {25 | 124 | 27 76  Arkansas ... ... a3 | 14| 32 94 | 3 69 | 36 34 "
cant Lol e [0 | aa7 . Momama ... |as | a2 | aq o340 86 29 4B S
543 | 3| 626 | 3 | 781 o Vermont.......|a5 | 09 |49 | 20 | a9 | .19 | ag {1 ,
C183 21 ] 185|723 | L 104 Maing ... 5 v L Lo 4 | .09 |38 49 | a1 | .40 a0. | .28 . - et
1 4.36 7 455 | 4. | 618" . “Delaware ... ... ‘47 .09 - |. 47 27 |43 .30 | .30 63 .
257 a5 2% 143 [ .20 " Nebraska . ..... |48 | .07 | 35 73083 | 1 |31 | e
a9 (18 | 182 |15 | 20 - South Dakota.....| 49 | .06 | 45 32| a7 27 |47 A2,
188 | 19| 181 | 16 | 185 .~ North Dakota. ... |80 |' 106" | 46 301 48 | 25 146 4 13
2_171 T 1203 17 177 : Wyoming . .. - “51 o .05 50 .16 ‘51 ‘ 15 50 09
178 |22 140 | 25 K S ' ‘
90| a1 84 33 | .49 Outlying areas and
‘ e . o : . offices abroad. . . ) 40 - - - - e 984
ion, excise, estate, and gift taxes {minus re:llu"r_}ds)’x ‘ - SOURCES: USS. Départment of Commerce, Population Esti and. Profections, Seriss P-25, No: 488, October 5, 1971; U,
A L ' S Department of Commerce, Office of Business Ecanamics, Survey of Current Business, Volume 52, No. 4, April-1972; U.S. Department
L . : : of the Treasury, Statistical Appendix to Annual’ Report of the Secretary of the Treasury on the State of the Finances for the Fiscal
lico, Canal 2one, apdin foreign countries, © . Year Ended June 30, 1971, .. S . ' . :

Aruntext provided by enic [N




F)'} ‘

R&D PLANT

s Over the 1963-71 periad; the 10 leading

States in R&D plant support were among a
group of 16 States. Five of them were arnong
the leading 10:in each of the 6 years sur-
veyed; these are Florida, California, New Mex-
ico, New York, and Maryla‘nd.

¢ California regained its position as the leading
recipient- of R&D plant support in 1971, a
position which it held in four of the 6 years
surveyed. | S

"o Most of the R&D plant support.in llllnms was
" provided by AEC for continuing construction

- of the 200-Bev particle acce!erator at BataVIa

Hlinois.

. Substantial incréases to Washington support-

.ed the' Fast Flux:Test Facility in Richland,

Wash., - part: of - AEC's - L|qu|d Metal Fast

‘ Breeder Reactor program.

- remaining eight agencies.

IMPACT OF SUBCONTRACTING

In order to provide some understanding of
the impact of subcontracting, the responding
agencies ‘were requested to report the geographic
distribution of 1971 first-tier subcontracting
under each new, or continuing, prime contract
or grant for which $20 million or ‘more was
obligated in 1971. The request was for data on
first-tier subcontracts awarded in 1971 regard-
less of the year of the approprlatlon funding
the subcontract

DOD and AEC together prowded the first-tier
subcontracting data for 24 prime contracts. The
NASA reporting system provides information on
all first-tier subcontracts. in excess of $10,000
on each.of the agency's prime contracts in
excess of $500,000 and on second-tier subcon-
tracts ‘in excess of $10000 on each of the
first-tier subcontracts in excess of $50, 000. The

survey did not have pnme contracts or subcon-
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Federal obllgatlons for R&D plant in the 10 States |ead|ng f
‘ [Dollars in mllhons

State © TOTAL | AEC | DOD | NASA'| NSF
Total | ss86 | $312 | $154 | 840 | $28 |
California ... ....... 120 40 47 23| .3,
Minois . . .o v v v v e 85 .| 6 (c) ot
NewMexico . ....... 54 . 49 5 - | e
Washington . . ... ... .. 54 53 - S e}
New York * . ... ... .. 34 23 3 e} #f -4
Flofida. .. ......... 31 + e 22, 7R R
Maryland ... .. .. ... 000 ey o224 0 2 el
Idaho' oo 20 | 20 (c) - -
Nevada.......... [T FRE A S 1T MO Y R (. B
~ Pennsylvania . .. .. ...| 17 13 2 {c) 2.
Other States? - "l 12s. 2| 45 | 1 17,

; "‘Includes Deparlmenl of Agnculture Enwronmenlal Protection Agency and OHn:e of Econo

Bincludes outlying areas and offices abroad.
SLess than $500,000.
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IMPACT OF SUBCONTRACTING

In-order to provide some understanding of
the -impact of subcontracting, the responding
agencies. were requested: to report the geographic
distribution of 1971 first-tier subcontracting
under cach new, or continuing, prime contract
or grant for which $20 million or more -was
obligated in 1971. The request was for data on
first-tier subcontracts awarded in 1977 regard-
less: of the year of the apploprlatlon funding
the subcontract.

'DOD and AEC together provided the first-tier
subcontracting data for 24 prime contracts. The
NASA rcporting system prowdes information on
all first-tier - subcontracts in excess: of $l0000
on cach of the agency’s prime contracts in
‘excess. of $500,000 and on second-tier subcon-
tracts in excess of $10,000 on .each of the
first-tier subcontracts in excess.of $50,000. The

-remaining .eight "agencies- participating in -this

tracts ‘meeting the criteria established in the
survey. ‘

Most of the subcontlactmg is done by mdus
trial fums subcontracting is considerably less
important. with most of the other -performers.
Since more- than 93 percent of total perfor-
mance by industry (including industry-adminis-
tered FFRDC’s) as reported in this survey was
in support of the programs of DOD, AEC, and
NASA, the subcontracting of these three agen-

~cies largely determines- the overall geographic
impact of R&D subcontracting.

~ The sampling shows that significant redistri-
bution of R&D funds among States would be
reflected by_full subcontracting data. The share
of the leading R&D support States would tend

~ ‘to decrease somewhat (although the net change R

would .be small in relation to their prime con-
tracts), but in the case of many smaller support
States, the net.increase from subcontracts would
be - important in relation to"prime contracts -

survey did. not have prlme contracts or subcon- Ja‘v'varded.

Federal ‘abligations for R&D plant in the 10 States |ead|ng in such support by agency, flscal year 1971
[Dollars in mlllnons]

,../
State. TOTAL | AEC | DOD | NASA | NSF [ KEW | DOT | COMMERCE :| INTERIOR | OTHER?
. Total ' $586 | $312 | $154 | $40 | '$28 | $17 | s11 | 89 $9 - $6
“California . .. ... ... | 120 4 | a7 23 3 1 1 - 5 -
Mindis .5 v v e o e e | 85 78| -8 i | . 1 - - — ‘ (c) -
New Mexico . ....... 54 |. 49 5. - | - - - () -
Washington . . . .. .... 54 .| B3| — - e - - L ‘ 1 -
New York ... .....-. 34 23 3 {c) 4 {e) | - 4 . - ‘ =
-Florida~ ... ........ 31 fed | 227 4 | 1 - - | 4 e} (c)
Maryland .. . ... ... 30 (¢ | - 22 2 {c) 1 el 1 : {c) 3
Idaho .. ...l . 20020 (e - - - = = - C=
Nevada ... .. ....... 17 15| 2 - ey e | = - ‘ - -
- Pennsylvania .. ... ... 17 .13 2. e 2 - (c) - (e} {e}
Other States® 125 | 22 a5 1 17 15 9 1 2 3

alncludes Department of Agriculture, Envuonmental Protecnon Agency and thce of Economic Opportul ity.
; Includes outlvmg areas and offices abroad. .
" SLess than $500,000.




u.s. geographlcal dlstnbutlon of NASA ptime contract and subcontract awards, fiscal year 1971

[Dollars in thousands]

Prime © Subcontract awards Net total - prime
contract awards . contract & subcontract '
S Received Awarded
t°’ State from other | to other . Net - awards
State Amount Percant of total ' ‘States . States total " _Amount? Percent of total
(a) (b). ' (c) (d) {e) (f) - g (h)
TOTAL .. v v v $2,351,542 100.0 $228,258 $228,258 $------ $%,351,542 100.0
Alabama . . . ... ..... 138,195 5.9 6,722 2,291 4,431 142,626 6.1
Alaska . , ... .. ... .. 2,135 A . 80 | +.--.- 80 12,215 A
Arizona ., ... . ... ... 8,276 4 4929 574 4,355 12,631 .5
Arkansas , . . . .. ... .. 59 (c) 233 o 233 292 (c)
California . . . .. .. ... 522,826 22,2 48,545 58,815 b10,270 512,556 21.8
Colorado. . .. ....... 118,325 5.0 16,995 26,344 | b9,349 108,976 4.6
Connecticut . . . . . .. .. 26,435 1.1 7,917 2,799 bs 118 *31,553 1.3
Delaware. ., .« .+« ... . 6,723 .3 11 698 beg7 |- 6,036 3
District of Columbia . . . . 27,471 1.2 . 77 103 - D26 27,445 1.2
Florida. . ... ... 246,707 105 ‘ 5,300 3,265 2,035 248,742 10.6
Georgia. . ... . ... e 7,481 3 152 BT 152 7,633 .3
Hawail . . .o v oie o o0 3,006, o N N 3,006 A
Idaho . v v v v e e . 11 {c) ' 10 | c-.--- 10 21 c)
Winois . , .. ... ... 9,799 .4 766 S 766 10,565 4
Indiana. . .. ........ 4,960 2 (192) 13 b205 4,755 2
JOWB o wvr v 2,229 1 (7,997) | ------ b7,197 (4,968) (.2
Kansas . . .. ... .. ... 1,730 A 1,772 st ee 1,772 3,502 A
© Kentucky . . ... ..... 313 (c) ‘ 80.| ------ 80 393 (c)
Louisiana . . ... .. ... 50,803 2.2 111 1,706 b1,595 49,208 2.1
Maine . . .......... 2,485 1 23 | -ee--- 23 . 2,508 1
Maryland. .. . . ... ... 181,072 7.7 5,302 - .11,218 : b5,916 175,156 7.5
Massachusetts . . . . . e 74,587 3.2 25,540 758 24,782 99,369 4.2
Michigan. . . .. . ... .. 43,538 1.9 9,352 5,423 3,929 47,467 2.0
Minnesota . ... .. .. ... 7,962 3 13,273 = 885 12,388 20,350 .9
_ Mississippi . . . . . - . 19,008 ' 8 118 481 . b363. | 18.645 8
Missouri & . . . ... ... . 205 482 8.7 2,189 - 29,935 27,746 177,736 7.6
Montana ... . . . o0 e .. ' {9) [0~ N B R R B . {9) (c)
Nebraska . .. .. ... .. - 66 (c) 1,485 | ---+-- "1,485 . 1,551 . Al
oNevada. . ... e . 328 (1) R e ECEE R S R S 328" {c). -
New Hampshire . . . . . .. ~.1,495 L -366 | -e-e-- 366 | 1,861 A
New Jersey. . . .. ... .. - 77,735 3.3 18,086 6,322 11,764 . 89,499 3.8
New Mexico . ....... 6,656 3. 305" | aec.-- 305 6,961 .3
New York . . . .. .. ... 135,656 5.8 . 25,247 26,202 : bgss |. 134,701 5.7,
North Carolina . ... . .. . 2,363 N : 227 -e--- . L L2271 0 0 72,890 . 1
North Dakota .. . .\ .. % {3) R I R o 8 ¢ He)
Ohio. . . .. v v v v v v 37,588 ' 1.6 4,713 556 ¢ 4,157 . .41,745 ' 1.8
Oklahoma . . .+ v+ 4.« 1,930 A 138 | e v 138 2,068 A
oregon. . . .. . .. Ve 597 | . (c) . 135 [ ---e-- ' 135 732 {c) . .
Pennsylvania .+ , . .. .. . 87,306 3.7 22,719 35,354 b12,635 74,671 3.2
Rhodelsland . ... . . e 468 e) 217 R 217, 685 Lo le)
South'Carolina.. . .. ... 127: (c) PO Ceea s 1 eee--- ' 127 {c)
South Dakota . . ... . . P 476 |. (c} 20 ¢ o ee--- : 20 496 {c) ',
Tennessee. . ... . . e 1,844 ' A 325 |, ------ . 325 2,169 A
Texas .\ v .« - . Ce 212,333 9.0 5,012 |+ 7,486 b2 474 209,859 8.9
Utah .. . ... .o 2,146 A ) 12 L emm e S12 | 2,158 ' A
Vermont . ... ... PR 112 |- (c) } 136, .- 136 } 248 (c)
Virginia... . .. ... . ... 37,566 1.6 491, | 43 448 38,014 1.6
Washington . . . . . PR 11,112 .5 7,425 R 7,425 18,537 .8
‘West Virginia . . .. ... . . 188" | (c) CA0 |0 e .. 40 . 228 ' (c)
Wisconsin . . v ... o . 21,7737+ 8 | (949) 6,087 b7 936 13,837 | .6
Wyoming .. i . oL .. ) 71 .{c) B i e R A A I {c)
"Cu)umn {b) plus or minus column (f), . . NOTE:: Prime contract awards include awards on R&D contracts and awards 1o . |
B Awards to other States exceed the awards fmm other States, ) educational and nonprofit institutions of $10,000 and over and on all other contracts : *
" ©Less than .0 percent. ; ) : ) of $25,000 and.over; exclude awards placed through other Government agencies,

awards . outside. the U.S.; and actions on .the JPL contracts. Subcontract awards '
include those of $10,000 and over on prime contracts of $500 000 and over.
SOURCE Naunnal chence Foundation.
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SA prime contract and subcontract awards, fiscai year 1971

[Dollars in thousands] ‘ .
; Subcontract awards Net total - prime
X contract & subcontract
Received Awarded
- from other to other Net awards
' total ' States States total Amount? Percent of total
(d)’ (a) " | (g - (h)
) $228,258 | $228258 | $------ $2,351,542 100.0
3 6,722 2,291 4,431 142,626 6.1
80 80 2,215 .
1 4,929 4,355 12,631 5
233 233 - 292 - Ae)
v 48,545 b10,270 512,556 21.8
] 16,995 b9 349 108,976 4.6
7.917 bs 118 *31,553 1.3
x 1 beg7 6,036 3
v 77 bag 27.445 1.2
, 5,300 2,035 | 248,742 106
] 152 152 7,633 3
------------ 3,006 | ' A
10 10 21 " {e).
766 766 10,565 4
) {(192) b2os 4.755 2
| ‘ (7,197) | ------ . :b7,197 (4,968) (.2)
| 1,772 | --i-- 1,772 - 3502 A
' 80 | a---- 80 | - 393 | (c)
] 11 1,706 b1,595 - 49,208 2.1
| 23| e . 23 . 2,508 1
] 5,302 11,218 - b5916 175,156 15 .
) 25,540 . 758 24,782 " 99,369 4.2 ‘
) 9,352 - 5,423 3,929 .. .47,467 2.0 ‘
3 13,273 885 | 12,388 . 20,350 9 ‘ . NASA
3 -l s .481. | .- .baaa . ..18,645 . : e
/ 2,189 29,935 27,746 177,736 76 v ‘ T
ek 3 A G I SRR ~ o NASA subcontracts in 1971 totaled $330 mil-
R e I X 328 ) ‘ lion. Of this total, $102 million, or 31 per-
1 366 | . 366 1861 | . A ‘ . R AN : ‘
: c ‘ s ) cent,‘remalned thhm the prime contract
3 18,086 16,322 11,764 89,499 .. 38 ‘
3 305 | .----- | 305 691 | =~ .3 ‘ State, and '$228 m:lllon or 69 percent,
20 ‘ : 5 s or _pelee
,3 25247 | 26202 I R 57 crossed States lines.” :
EERRECI BT Pieell (3) e) :
13 ans 5% 4,157 41145 8 . 'These subcontract dollars originated from
S e easa | brpads 10l ), prime contracts in 23 States and the District
; 217 | -e-e:- c217 7| 585 (c) of Columbia. However the subcontracts were
------------------ S a2r | e ‘ performed in 44 States and the District of
L 20 20 496 (c) ; ‘ -
! ‘ 325 | -o-e- ‘ 325 2,169 A - Columbia. :
TR 5,012 7,486 |. b2.474 209,859 | . 8.9
AN 12 | e 12 . 2,158 1 ‘
36| e 1360 248 @ e As a result, 31 States showed an. increase
S R+ I ;448 38,014 18 ©in their share of procurements, and 13 States
R 40 ceee-- " 40 228 | & ‘ and . the DIS’CrICt “of: Columbla ‘showed a
g {949) 6,987 b7 936 12,837 | 8 . ‘
[ I RN RS . et ' 71 {c) : ‘aecrease
NOTE Prime contract dwards include awards on R&Dcontracls aadawards\o - * Seven' Of the 10 'argeSt States in terms Of
educanonal and nonprollt institutions of $10,000 and over and on all other contracts - - -
* of $25,000 and over; exclude awards placed through other' Government agencies, : ) 1971 pnme ContraCt awards Showed net de
awards: outside ‘the U.S., ang actions on"the JPL contracts. Subcontract awards creases of fundmg as a result of subcon-
*include those of $10, 000 and over on prime contracts of $500 000 and e,
SOURCE: National Sclence Foundation. . ‘tractmi :
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DOD and AEC

Those ‘prime contracts reported by DOD and

"AEC together totaled +$2,036  million, and

flrst tier’ subcontracts totaled $633 ml!lron

of the subcontract do||ars $150 million, or
24 percent, remained. within the prime con-
tract State and $483 million, or 76 percent,

'crossed State |rnes

“As a result’ of subcontractlng, 38 States the
- District - of Columbia;- and Canada showedv
" increases, and_ 6 States showed decreases from
-~ their prlme contract totals.

-y

Geographic distribution of 24 DOD and AEC prime contracts and first-t'

[Dollars in tnousands]

bawards to other Srates exceed the awards from other. Stares '

. SLess than 0.5 percent.

32

Prime Subcontract s
contract awards Received Awards
to State from other: | to'othe
State Amount Percent of total Statas States
(a) (b) (c) “(d) . {e) .
United States, total . . . . . $2,035,900 100.0 $482,780 $482,7
Alabama . . v v v v v v en o | mme--e e 2,445 . -
Alaska . . v v v v v v en e | e e 376
AfiZONa . oo v e e e mreem e 1,693
ArKansas . . » » o v v s v o | rerreese | e-e- 117
California’ . .. .. .. ... 451,700 22.2 109,758
Colorado . ... ...... R 4,961
Connecticut . . . . v v u v | rmremres | e 13,167
Delaware .. ... ... .. - - S-eee 187
District of Columbia . . . .| --------"| - ----- 2,038
Florida. v« v v coe o va | mrmemmms 0 e 29,437
Georgia. . .« v e e | e e 1,119
Hawaii o v . v v cvmm v | mmmeee | e 193°
Idaho ... ..o u 45,600 . 2.2 5,378
IHinois . . . .+ oo v v v us 197,500 9.7 4,940
Indiana. ... e} e | Tt 1,037
- lowa ... .. O ol BRI 2,094
Kansas . « « « « v s s v ma s | mmreeme T 24
Kentucky . .+ v v v v oo cmmee-- 827
Louisiana . ... ... .. [T I 4
Maing v v v v v v v o v wea | e | e e
Maryland . . . .. ... .- N 7,348
Massachusetts . . . . . .. . 74,200 3.6 62,460
Michigan .. . . ... ... 34,000 1.7 4,406
Minnesota . . . .i. . .o ] crmseer FERERR 36,149
Mississippi « . . .. . . RS R R IR 154
MiSSOUTT v v v v e v mmmee | ommmee [ e 10,775
Montana .. . o v v v v v a | mmmmmees e
Nebraska '+ . v sov v v v v s f i mmmmmma e [ e 79
S Nevada. .. ..o vt 139,300 6.8 2,837
New Hampshire ... . . .. S L I 11,078
NewdJersey . .. ......| -299,100 4.7 4,907
‘New Mexico. ... ... ... 337,700 16.6 1,593
New York ... o v v iv ons 172,500 8.5 51,422
North Carolina .. .. . ... | =-rreeee- | = om-m- 457
North Dakota . ... . S R EE TS B B
Ohio . . ... .. O AR I 18,132
Oklahoma P i 2,472
Oregon. . ... .. B L B 3,829
Pennsyivania . ... .. .. 137,500 6.8 18,454
Rhodelstand . .. .. ... [ -------- [ " ----- -+ 138
SouthCarolina .. .....| ----=---"[ ~ =---- 341
SouthDakota . .. .. ..ol =-c----=|  ----- e
TENNESSE. . + + + o s s s v s 91,400 4.5 5,584
TOXAS s v o e v e e | meemee | e 33,771
Utah v oo v v v em i | e | e 2,380
VErmONt oo v v v eew o n | mmmmmee | maeee ) e )
Virginia o . v o e eee e a o | mmmmeemm e . 18,565
Washington . . . . ... B 55,400 2.7 14,952
West Virginia .. . ... ... reseenen BRI
Wisconsin . ... ....... IR LR 466
Wyoming . .. . ... .| “remeemstf o mmt 166
K Canada v v v v i | e [ e ‘83,
"Column (b} plus or minus column (). NOTE b,,;n.;

“educational and i
of.. $25,000 and,

: agenmes awards-

awards include

SOURGE: N




Geographic dlstnbutlon of 24 DOD and AEC prime contracts and first- tler subcontract awards, fiscal year 1971

[Dollars in thousands]

Prime Subcontract awards Net total - prime
contract awards Received Awarded contract & subcontract
to State from other | 'to other Net awards
State Amount Percent of total States . States total Armountd Percent of total
(a) (b) (c) (d) (e) " (f) . {(g) (h}
United States, total .. . . . $2,035,900 100.0 $482,780 $482,780 | $------ "$2,035,900 100.0

‘Alabama .. . . . ... ]| e mmmm 2,445 | ----.- 2,445 2,445 A
AlasSKka . v e e e e e e | e e 376 | ------ 376 376 {c)
Arizona . v v v v v e el mmmemm e e 1693 | ------ 1,693 1.693 A
Arkansas. . « + v v 0o w0 | o mmmmmee e M7 | ------ 117 117 (c)
California . .. . ... ... 451,700 22,2 109,758 67,201 42,557 494,257 24.3

“Colorado .. . . v b om0 e 4961 | ------ 1 4,961 4,961 2
Connecticut .. . .. ... .| ==------1  -----" 13,167 |  ------ 13,167 13,167 .6
Delaware ... ... T el IR . 187 |~ ------ 187 187 (c)

. District of Columbia ,'. . .| ----*--- |  -e--¥ 2038 | ------ . 2,038 2,038 A
Florida™ .« v v v oo 0 v v o | mmmmmme | e 29,437 | --r--- '+ 29,437 29,437 1.4
Georgia... . v« .. e e h e e 1,119 | ------ 1,119 1,119 A
Hawail v « v v v v v v v v o o | mmmmm=e | mmm 193 {  ------ 193 193 (c)
ldaho . . . « v o v v v s v 45,600 2.2 5,378 4,002 1,376 : 46,976 2.3
Minois . .+ v v v v v e 197, 500 9.7 4,940 17,685 b12,745 184,755 9.1
Indiana. .. . . .. v 0. B 1,032 | ------ . 1,037 1,037 A
T T BT L 2,004 | . ------ 2,094 2,094 A
Kansas o v v v v b v v w v o o | =m0 mee 26 | -e---- 24 24 . (c)
Kentucky . . . . ... o] mmmeemc o memn 827 | ------ 827 827 (c)
Louisiana = v v v v v v ww | e | mm O 4 | 4 (e)

Y T B e LI S I E Y S IR
Maryland .. . ... ... | ettt e 7,348 |  ------ 7,348 7,348 4
Massachusetts . . . . . .. . - 74,200 3.6 52,460 11,823 40,637 114,837 5.6
Michigan . ... ...... 34,000 1.7 4,406 8,339 b3,933 30,067 1.5
Minnesota . + v v v e . W | s L e 36,149 | ------ 36,149 36,149 1.8
MISSISSIPDI « v v viw v v ww | T | 184 | ---a-- 154 154 Ae)
MISSOUFT « v v v v v v vme | mmmmmme e | e i0,7756 | -----¢ 10,778 10,775

YT R il I SO ISR U RSP SR
Nebraska "« . . v v v w v v o | mremmes- ) e 79 t L ses-e- .79 79 (c)

"Nevada.'. ... .. ..... 139,300 6.8 2,837 30,224 27,387, 111,913 55
New l-'ampshne ------------------ 11,075 A 11,075 11,075 .5
New Jersey ......... 299,100 14.7 4,907 146,600 bia1 693 157,407 7.7
New Mexico . ... . . . 337,700 '16.6 1,693 89,844 b88,251 249,449 123
New York .. PN 172,500 8.5 51,422 ‘42,864 © 8,558 181,058 ' 8.9
North Carolina , . , ., ...| --=-----"|  ----- 457 | ----- - . 457, 457 (c)

P B e R E N R e (Nt I
(o] 1] 1~ T A R R L 18,132 |  ------ 18,132 18,132 9
Oklahoma v . v v v v v ow o} =m=sm== | 0 e 2,472 | - e--e-- 2,472 2,472 1

OregON o v v kv e e e | e et 3829 | . ------ 3,829 3,829 2

i Pennsylvania . . ... ... 137,500 6.8 18,454 46,745 b28,291 . 109,209 5.4
Rhode lsland- . . . .. .. .| === |  ---cc 138 | ------ 138 138 (c)

~South Carolina , . .. ...| --------  --vo 341 . ------ 341 341 (c)
South' Dakota . . v . v v v o | ceemme== b emses e mmemee T mtee e s e e[ T

CTenNnessSee . . v . . . s e e 91,400 4.5 5,684 4,678 206 92,306 4.5
TEXAS v v v o0 v w e e mmmms 33,770t | ------ 33,771 33.771 1.7
Utah © o v e e b e 2,380 [  ---.-- 2,380 2,380 A
ey S BT T T SRSt IR S hiurl S R

SVMirginia L . L e e e e e 18,565 | .. ------ 18,565 18,565 9

" Washington 55,400 2.7 14,952 12,775 2,177 57,577 2.8

CWest Virginia . .. 0| e eiie | e e e e e | Ty
WisCconsin v .7 i v v v e e mmmm 466 | - ----- 466 466 (c)
Wyoming . . ... . R e e IR 1856 | + :----- 156 156 {c)

Trcanada . ie e e s | T | e 83 | ---r-- 83 83: Ae)

3Column {b) ‘plus or minus column {f),
bAwards to other States exceed the awards from other States.

' CLess than 0.5 percent.

O
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NOTE: Prime contract awards include awards on R&D contracts and awards to ,
educational and nonprofit institutions of $10,000 and over and on all ogher contracts
of . $25,000 "and. over; ‘they- exclude awards. placed through other Governmenl

. agencnes, awards outsnde the U.S., and actions on the JPL contracts. Subcontract
awards include lhose of $10,000 and over on pnme contracts of $500,000 and over.

SOURCE Nananal Science Foundauon



Part Il

FEDERAL FUNIS FOR SCIENTIF!C

AND TECHNICAL INF.RMATION

ERIC =

: Aruntext provided oy enic [

- Sclentlfrc and techmcal mformatron (S&TI) i defrned as
. knowledge or data resultlng from the conduct of research and
development or’ knowledge or' data -required -for organlzmg,‘

admrnrsterlng, or perﬁormlng research ‘and develonment. -Such

. .- Iinformation would be used Iargely by scientists  and englneers’
- -engaged in R&D actrvmes h IR

S&TI |ncludes actrvrtles beglnnlng wrth the edltmg and prepara-

tion of scientific or technrcal reports for:publication and con--
tinuing into various documentatlon coIIectron, and mformallon

service activities, They also include meetings. ‘and R&D work in

the’ ‘'scientific; information: ‘area, . The latter category directly *
} overlaps wrth the R&D actlvmes reported in part l'of’ this survey.
‘(See techmcal notes.) : :

Lo

f;The data on S&Tl in: Federa/ Funds surveys cover. only’ direct - ‘
S&TI activities of F°dera| agencles not S&.I actlvmes con-‘ :

;. ducted’ in, connectlon with, the performance of R&D contracts L
‘and grants. For this reason the totaIs in thrs report only partly‘,
reflect the. total of all: S&Tl actlvmes supported by the Federal.‘

Government

“.f,Despxte this Ilmltatlon the broad measurement of direct costs i
”on a functronal basrs can be usefu! as @ gurde to plannmg and‘ -
: .forecastmg s Lo e o




AGENCIES AND ACTIVITIES

¢ Between 1971 and 1973 overall net. growth in S&Tl activities is expected
to be 14 percent. Growth in 1973 |s scheduled to take place at a more
rapid rate than in'1972. ‘

. In 1973 HEW, Commerce, and DOD are expected to contribute more than
four-fifths of the overall increase. Much of the increase within HEW is
attributable 1o the National Institutes of Health and the Office of Educa-
tion and within Commerce, to the Patent Off|ce and the Natlonal Bureau
of Standards.

- Federal obhgatlons for smentlflc and techmcal information, by agency -
[Dollars in mllhons] ‘

Actual . Estimates
Percent |- Percent
‘ change | " . change
Agency | 1971 | 1972 | 197172 | 1973 | 1972-73
Total .\ Ve, |$397.6 | $419.0 | + 5.4 [$462.7 | '+ 80
 Department. of Defense .. oo tv.ii oo | 1413, 1459 | + 3.3 |1162.0 | + 4.2
© Department. of Health, Education, -and Welfare 726 | 730 + .6 | 86.9] +19.0
Department of Commerce . & . onu v . Sl 1 690 | 753 + 9.1 83.4 T+10.8
Library of Congress ..\ ..o 'e v vt e e . 26.0.| 30.5{ +21.9] :31.0| + 1.9
National- ‘Aeronautics and. Space Admlnlstratlon + 2707273 | +1.0 | - 282| +34 .
. Department of the interior . .. .. ... ... o |0 14302142 = 0 1183 4 77
.. /National’ Scnence Foundation'' . . . ... v . . | 144 119 ‘—150 0118 | =13.0
Department of. Agrlculture e L. 103 109 620 110 + 1.3
; Other agencnes B T Sof 2430300 4244 . 33.3 +10.2°

A FulToxt Provided by ERIC

Trends -

The

following tabulation shows the

Trends in Federal obllgatlons for scientific

Fiscal year | Total | Publication ||.
. and ‘
distribution " |
1960 ... .|$'759 | 8370 .| -
1961 ....{ 916 487 .|
1962, .0 |7128.6 | 8677
1963 ... | 1646 | ©. 67.7. "
1964 ... o 22032 7| 69.9:
1965 ... .| .224.7.°| . 682
1966, .. 277770} 0 827
1967 ....| 3244 | 874
1968 . .. .| "359.2 100.7°
1969....| 3625 | = 960
1970 .. ..1 386.8: 7| 989
1971 -, 3976 |- 1060, . |
1972 (est) 419.0 | 1137,
1973 (est.) | 4527 | . 1220

3ncludes $17.2 milhon for management, which was feporied

e Between 1960 and 1973 Federal‘

8

. Durmg this perlod the chlef“dolla
“ tation,: reference and. |nformau

a

34

rown SIX tImCS

Imost eight | tlmes and in: 197
he S&Tl total



;o Trends :

The following tabulation shows the trend of S&TI funding:

Trends in Federal obligations for scientific and technical information activities,
by major categories

)wth in S&TI activities is expected
[Dollars in millions]

schcduled to take place at a more

. Fiscal year Total _Publication - | “Documentation, " Symposia R&D in information
sEE L . ‘ and-- veference and and sciences, documentation
kexPeCtevdtO contrlbute more than A ’ distribution’ information audiovisual | and infarmation systems,
-h-of:-the. increase within' HEW is B services media techniques and devices
»f.Health and the Office of Educa- 560 pa— s 370 — ‘ . 76 T . ‘29 ‘

nt Offlce and the National Bureau . 1961 . are 87 59.0 a7 Ay
1962 .. ..11285 55.7 424 17.0 : 13.3
1963 ... .| .164.5 67.7 ‘ 64.0 21.0 S e
1964 .. . .| 9203.2 59.9 1908 22.7 o126
1965 . ... | 224.7 682 ;. 10207 | .. 320 S 22.5
s R ' : 1966 . . .. | 2777 . 827 1246 225 , 48,0
nical information, by agency. ] . 21967.. . ... 324.4 P 871 | 1525 . 31.7 .B3.1
‘ S e ‘ . .. 1968..: .1 359.2 7100.7,+ . .. 16586 - 380 | T 588
. 1969..% .. | 3625 | - 96.0. .| ..:1709 - ~ o318 |- ©.83.7
Estimates. - 1970 . .. |386.8" .[98.9 g | 328 L 62.1
— — , CLh197 . 397.6°°| © 106.0 .. 1938 . |7 328 65.0
Percent | .. ... |Percent. < . 1972 (est) 419.0° 1 1137 © 1983 1 - 33.4, 736
:| change .| © | change 1973 (est.) | 14527 |7 122.0° 7 v 340 | . 796
11971727} 1973 [ 1972.73 - ‘ — ' ’

'j atncludes $17.2 million for management, whin:h"wasv reported separat'ely,from the other categbries in 1964 only.’

$4527 + 8.0

-

1520 + 42' . ‘ : : : ,
ggj~“ ::gg e Between 1960 and’? §7'§ Federal ongatlons tor S&Tl act|v1t|es W|II nave =
I E R I fgrown six times. ‘
282 4034 e o ‘ ‘ e N o s
S B3R TT e ,-Durlng th|s perlod the chlef dollar gnowth area has been that of documen-j

: :32 "+t tation; reference, and. information services; ‘this. category will have grown .
“isgs -;“1:)'2,‘.11" ‘almost elght t|mes and in 1973 is expected to account for 48 percent ofﬁ SR

’{'the S&Tl LOtal

{AFullToxt Provided by ERIC



o 5 Categories

o
* Under each major category one subcategory e For docun
represents most of the costs, and this pattern tion service
has been consistent thloughout the 1960- for three ‘oL
. 1973 period. » i ' _
It ‘ * Under sym
* For publication and distribution in 1973 posia and 1
more than nine out of. 10 dollars are allocated three dollar

to direct costs of this function.

. 'Federal obligations for scientific and technical informatio

$453 million . | |

* The share of publication and distribution will .
have fallen to an estimated 27 percent ‘of the
1973 total (from. 49 percent in.1960). None-
theless,” dollar  growth in: thls category has

"~ beeni |mpressrve Fra

$217 million
Dacumentation, reference, &
mformatlon servrces

$122 million .
" Publication &
; djstrihutiun ‘

*" Obligations for symposia, and. audiovisual me-
dia, 8 percent of the S&TI total:in.1973, in- -
creased rapldly untll 1968 but the 1973 total :

~for this: category lS no hlgher than the 1968'
'IeveI ' :

v "-!,:‘Oblzgat ons for research and development ino.
""lnformatlon 18 ‘percent of the:T973 total,
~“show ‘the most"rapid rate: of- growth of any
A ?'category between 1960 and 1973 with strong
.]gaum in the current \1971 73) budget perlod

e N Specialized = |.
Publication & Suppurt of . fib - Library & 7 || P
distribution - | i pubhcatruns\ ; reference i, information

e 6% | ng‘,,;;“

) Translatmns
' !%

| e TotaI S&Tl obllgatlons in 1973 are expected :3"_
“ to"be equal to approxxmately 2% percent of{,\y]».,
» total Federal R&D obllgatlons B

‘ PAruntext provided oy enic JRRNER



Categories.

*

* For documentation, reference, and informa-
tion services, library and reference accounts
for three out of four dollars.

* Under each major category one subcategory
represents most of the costs, and this pattern
has been consistent throughout the 1960-
1973 period. ‘ ’ .
' ‘ * Under symposia and audiovisual media, sym-
posia and technical meetings use two out of

e For publication and distribution in 1973
three dollars.

more than nine out of 10 dollars are allocated
to direct costs of this function.

$453 million

*$122 million g

Pubfication &
distribution

T §217 million

Documentation, reference, &
«+" information services

$34 million

-Symposia & -

audiovisual .-

i'media, etc.

 $80 million-

-“sciences, etc.:

R&DN" .
information .

- Publication &
.. distribution
g%

- Support ‘of“

publications |
e

‘ Lyibra‘ry &

reference '
3%

Specialized

i centers
25%

;-information - [

Translations~

" Audiovisual
- "media, e{¢.
33% o

" information

“R&Din ]

seignces; etc.
«-100% " i

AruiText provided oy exic [IESY




Distribution of Federal obligations for scientific and

Agencies - ‘ schnical information, by agency and subdivision, e The 18

fiscal year 1973 (est.) Iy stems
{Dollars in millions]}

. e NASA

Total .
‘ ) Agzncy and subdivision L Percent prograrn
e For 1973, although 22 agencies reported . obligations _ for S&
S&T! activities, the leading 12.account for 98 Total, all agencies . . . . . . . | 4827 | 1000 " R&D ¢
percent of the total dollars obligated. : o : nected -
) . Department of Defense . ... .. G 152.0 33.6 :
® S&TI costs are not wholly comparable be- - Department of the Arfry. . . .. .. . 71.3 16 ’ ACtIVIth

tween agencies; some agencies have full re- Department of the Nasy ... .. ." 16.4 3.6 V
porting systems while others lack the means Depariment of the Air Firce .. . . . 9.5 21 “e Certain
R . ) Defense Agencies . ..\ . . .. .. ... 54.9 121

for capturing all their S&TI costs. In. the ‘ certain’
1971-73 -period, 13" agencies reported no . Department of Health, Education, and | -  major ¢
S&TI obligations despite‘reporting R&D pro- Welfarg. .. ....... e : 86.9 19.2 while D
grams. In some cas;s agencies c;mnot identify National Institutes of Health . . . . . 518 | 114 « Often =
S&TLCOS.tS in ot ers, all such-costs are in- . {Nationa! Library of Medicine) . . . .. {28.0} (6.2 - en &
curred within extramural R&D contracts and Office of Education . . . ... ... 15.7 35 In one
grants. , ; : Food and Prug Administration . . . . 9.8 2.2 R&D p
: i Health Services and Mental Health categori

Administration 9.2 2.0 ' '
e The n agency'’s INISETAtion .« v o e e e , nd fort
h ratlo of S&TI Ob“gatlona to a ag y Social Security Administration.. . . . 4 A a r

R&D obligations varies wrdely from agency to . _ Co
_agency. S&TI efforis only in some: cases bear . Department of Commerce .. ... ... 834 | 184 Share of !

a direct relationship ‘to.an-agency’s R&D e St : “ea7 | aq ‘in Major:
1 o aten 1 Se e el e e . . . }
work. They often represent independent serv- : National Bureau of Standards, . ... | 16.3 36 .of S&TI A
_ices, such as those of thie Patent Office within . National. Oceanic. and : Atmospheric | ‘ ; ‘ v
Commerce,: ‘the National Agrlcultural Library, " Administration ... ... [ 27 |- 6 Cate
or the S&Tl part of the Library of (’ongress S Other L.l L g A ‘ S
2 RS o i : : . (Perce
©. . . Libraryof Congress . ... ........ . 3100769 . R -
}_DOD H!:W an Commerce together are ex- " National Aeronautics and Space - B T
“pected to account for almost three- fourths of . Administration ... ... ... 282 62
the S&Tl total in 1973 . PR S o Department of thelntnrioyr R S R i 34 . ommerce:
. o Geolo lcal Surve ......... - 109 245 o L
. ,DOD is reSponSIble for an estlmated 34'per- - Otherg'. y LRl e e oo
,‘ cent of ‘total  Federal. S&Tl obhgatlons in. oo SO e ——— Lo
S 1973 as much i reflect|on of the Army S fu“: National Sc:ence Four;dauon R 1:3 ; 2.6’.’ s ,
~'S&TI reporting systems as any. other factor. ' Department of Agriculture . . ... .o | 110 1| 240 . NASA
. (AlthOUgh Navy and Air. Force R&D prOgrams “ . ' Natuonal Agrlcultural lerary .9‘_;‘
" are:larger; than.Lho&e...of _he,,Arer.,._helr- re-g,g PRAT /\g'l..u,l,f..lral nﬂs‘Par.ch..S.e\zwce 7
v ported S&Tl totals are lower ) T . . Forest Service . ...l [ IR 7 B
" AT ILIE .. Other ............ R w7 A n‘Ihterior:
e HEW represents 19 percent of the Federalkkfv‘ v“"‘,""‘Departmam ofTransportat,on o N e L B
“S&Tl total -in: 1973 ‘moré. than one-half of " Veterans Administration. .-. .. Clea e e At
i this ‘effort (s in the Natlonal lnstttutes of_:v . Atomic Energy Comm-ssmn . R [ IS TN B
", Health; much of it'in’ the Natlonal lerary of,  +,Smithsonian Institution ... . . . . .. A,
‘Medlcme I _;Otheragencres ?“y’,.‘i.'iy.;."':‘ e 19

' SOUhéEi’Nathn

e -

Aruitoxt provided by Eic:
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Distributicn of Federal obligations for scientific and
technical information, by agency and subdivision,

fiscal year 1973 (est.)
[Doliars in millions]

A . nd subdivisi Total * P
gency and subdivision obligations ercent
Total, all agencies . . ......... $ 452.7 100.0
Department of Defense . . ........ . 152.0 | 33.6
Department of the Army. . . .. ... 71.3 16.7
Department of the Navy . . . .. ... 16.4 3.6
Department of the Air Force . . . . . ‘9.5 2.1
Defense Agencies'. . . ... ...... © 54.9 121
Department 'of Health, Education, and.-
Welfare. . . .. ...t PR 86.9 19.2
National Institutes of Health . . . . . 51.8° | 11.4
(National Library of Medicine) . . . . (28.0) {6.2)
Office of Education .. ........ 15.7 3.5
Food and Drug Administration . . ... - 9.8 2.2
‘Health Services and Mental Health
Administration . . .. ....... 9.2 2.0
Social Security Administration . . . . ) 4 R
Department of Commerce . . ...... 3.4 18.4
Patent Office. . . . .. ......... -~ 63.7 14.1
National Bureau of Standards .. . . . s 1.3 3.6
National | Oceanic and Atmospheric !
Administration ... ..l 2.7 5
Other R L e o) AR
\lerary of Congress. . .. .. ... N 31.0 6.9 .
Natlonal Aeronautlcs and Space s i
Admmlstranon ........ e 282 6.2
Department of the |nter|or ..... e o . | 2153 3.4
Geo|og|ca| Survey ........ L) 1080 2.4
Other .. .ivioensous L a4 1.0
National Science Foundation . . . . ... “11.6 26
‘,Department of‘Agr‘iculture TS R N 24
Natlonal Agncuhural Library . . . .. RN Y .9
: Aar;cultural Researsh Service .. o Lo AL LT
Forest Service . . ..... PR R 7
“Other ... RN 1 A
‘Department of Transportation - & . . . N 86 | 19
. Veterans Administration. .%. 1. ... L 64 | 14
o Atomlc Energy Commission’. . .. ... | - 4.8 1.
Smnhsonlan |nstltut|on N IR I ¥ . 1.1
a Other agenmes L e i T - 1.9

The 18 percent provided by Commerce chief-
“ly stems from Patent Office activities. :

NASA and AEC, despite large overail R&D
programs, report comparativeiy small amounts
for S&TI| purposes because so much of their
R&D effort, including S&TI activities con-
nected therewith, is performed extramurally.

Activities

"Certain agencies tend to be predominant in
certain categories of activity: DOD in all four
major ones and HEW in three out of four,
while DOT is predominant in only cne.

Often an agency will initiate S&T1 activities
in one category, or subcategory, and as its
R&D programs grow, extend into the other
categories. S&TI functions tend to flow back
and forth between categories.

Share of Selected Agencies.
“in Major Categories
of S&TI Activity, FY 1973 (est.)

-Commerce

" Category 1.. Publication and Distribution

(Percent) “  $122 million

0 10 20 0300 4 . 50

000 |

Interior

"USDA




COMMERCE.: Patent Office
85,000 patents in FY 1973 (est.)

Official Gazette, weekly abstracts of current patents

nOD: Depa‘hments of the Army, Navy, and Air Force
Journal articles i
Technical reports
Technical notes
Technical memorandums
Centractors’ and gramecs’ reports
Hesearch reviews
Research reports
Newsletter
Surveys
Monographs
Proceedings of symposia
Handbooks
Books
Abstracts and bibliographies

NASA
Journal zrticles
Technical reports, notes, and memorandums
Contractors’ reports
Conference proceedings
Scientific and Technical Abstracts (STAR)
International Aerospace Abstracts
Indexes .
Bibliographies
Technical reprints
Special publications

-~ HEW: National Instltutes of Health
- Journals of the ins:itutes
journal articles
Indexes =
Bibliographies
Abstracls
Monographs
- Books - ‘
. Repdrts :
) “Heaith Services and Mental Health’ Admmlstratlon
.;uentlflc and technical papers
RCports of research pro;ects '
Reviews and analyses.
‘Journal artlcles
 Office of Education .
Research.in, .Education..
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SCOPE AND METHOD geny
. ties,
infq
This report is organized in two parts: Part 1 is concerned :
with Federal funds for research, dcvelopme_nl, and R&D plant; fulle
and part (¥ reports on funds for activities associated with the stuc
collection and dissemination of scientific and technical informa- ,
tion. Data on funds obligated for the collection of general- . ’
purpose scientific data (formerly part tl of the report) are not L
included in Volume XXI. :
Between March and May of 1972, 35 Federal agencies and
A PPEN D IX A their components, a total of 87 individual respondents, submit- ’
ted the data contained in this report in response to a survey -
i ¥ “questionnaire developed by the Foundation and distributed in f
December 1971,  With the cxcepuon of AEC and NASA, the u'n"l
TeCh n lcal Notes data rcceived from the agencies were in terms of oblrgauons and lio(r
expenditures incurred, or expected to be incurred, regardless of dest
when the funds were appropriated or whether they were iden- )
tified " in " the - respondent’s - budget specifically” for. scientific qu
e . activities. The AEC data for research and development were re- o
These technical notes deal with scope and method, defini- ported in terms of accrued costs, while the R&D plant transac- o
tions, changes in reporting, limitations -of data, relation to other tions were reporied in terms of obligations. NASA reportec its tior
reports, and sources. The definitions and reporting requirements 1971 transactions in terms-of obligations incurred, whereas the st ”_‘t
are unchangco from the preceding issue of the Federal Funds . 1972 and 1973 transactions are in terms of the budget plan, acti
series. which approxlmates obligations. :_h':
-Federal” agencies also provided R&D data to the Office of al:c'
Management and Budget for inclusion in “Special Analysis R, ugc.
Federal Rescarch and Development Programs’ in The Budget of -
) .the United States Government, Fiscal Year 1973. Although the (2)
R&D data in the two reports are reconcilable (see Relation.to
‘Other Reports, pg 44), the data in this report are more compre: . "
- hensive. and.-are analyzcd in greater “detail: Furthermore, the con
Federal * Funds report incorporates data revisions that may have du{
resulted from subsequent updating of the R&D portion of the pria
) budgel as orlglnally prcscntcd by the Pre5|denl in January 1972 :
: - ) : cask
GEFINITIONS the
The ‘definitions are presented to correspend with: the two exp
parts of the report. Some definitions in part [ are also applicable crue
to part Il. The definitions are essentially unchanged from prlor, - ing
. issues of.the Federal Fundsseries. - ' rages
- ' o _ pay
i T e " of a
st e L e et e i i o Part | Research;-Developmenteand: P, 'D 2ant- o
S o . tior
(1) RESEARCH, DEVELOPMENT AND R&D PLANT - ‘ atic
- This term mcludcs all drrcct indirect, incidental, or related Lor g
costs resulting from or necessary to rcseafch devrlopment, and © tha
R&D piant, regardless of whether. the research and deveIOpment. : por
“are performed by a Federal agency (mtramural) or performed by ‘ktha'
private Individuals‘2nd’ organizations .under. grant or. contract’ ~orin
“(extramurai). Research and development cxclude routine prod-" rece
rese

uct testmg, quahty contrf*I appmg and surveys, collection: of" .
p
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SCGPE AND METHOD

This report is organized in two parts: Parc | is concerned
with Federal funds for research, development, and R&D plant;
and part 1l reports on funds lor activities associated with the
cellection and dissemination of scientific and technical informa-
tion.- Data on funds obligated for the collection of general-
purpose scientific data (formerly part [11 of the report) are not
included in Volume XXI.

Between March and May of 1972, 35 Federal agencies and
sheir components, a total of 87 individual respondents, submit-
teG the data contained in this teport in-response to a survey
questionnaire devéloped by the Foundatlon and distributed in

- December 1971, ‘With the exceptron of AEC and NASA, the

data received from the agencies were in terms of obligations and
expenditures incurred, or expected to be incurred, regardless of
when the funds were appropriated or whether they werc.iden-

" tified in the respondents budget' ‘specifically for scientific .

aL[‘IVIlleS. The AEC data for research and development were re-
ported in terms of accrued costs, while the R&D plant transac-

tions were reported in'-terms of obligations. NASA reported its -

1971 transactions in terms of obligations incurred, whereas the

1972 and 1973 transactions. are in terms of the budget plan,'

which approximates obligations.

~ Federal agencies also ynvided R&D. data to the Oifice of
Management and Budget tor inciusion in *Special Analysis R,
Federal Research and DevelopmentvPrograrns”,in The Budget of
the United States Government, Fiscal Year 1973. Although the
R&D data in the two reports are reconcilable (see Relation to
Other Reports, pg 44), the data in this report are more compre-

- hensive and are analyzed in greater detail. Furthermore, . the
- Federal Funds report incorporates data revisions thal may have

resulted from subsequent updating of the R&D portion of the
budget as orrglnally presented by the President in January 1972.

g DEFINITlONS

The definitions are presented to covcspond with the two
merts of the report. Some definitions in part |'arealso applrcable

to part' Il The- definitions are esscntlally unchanged from prior--. . -

issues of the Federal Fund's series.

fi"art'l; Research Dcvck;;‘ment -and R&D Plant

(1) RESEARCH DEVELOPMFNT AND R&D PLANT

Th|s term includes all drrccl |ndrrect incidental, or related
costs .csultlng from or necessary to research dcvelopment and
R&D plan, regardless of whether the research and dcvelopment
are pcrformed by a "Federal “agency (mlramural) or’ pcrformed by
private’ lndlvrduals and. organl..atlors under grant or. contract
(extramural) Research and developmenl exclude roulme ‘prod-

‘uct testing, qualrty control, nlapplng and surveys, “collection” of

T

general-purpose statistics, experimental production, and activi-
ties concerned primarily with the dissemination of scientific
information and the training of scientilic manpower.

a. Research is systematic, intensive study directed toward
fuller * scientific knowlcdgc or understanding of the subject
studred Research may be classified as-either” basic or applied.

In busic research the investigator is concerned primarily with
gaining a fuller knowledge or understanding of the subject
under study.

In applied research the invesligator is primarily interested in

a practical use of the knowledge or understanding for the -

purpose of meeting a recognized need.

“b. .Development is systematic use of the knowledge and
understanding gaired from reseaich, directed toward the producr
tion of useful materials, devices, systems, or methods, including
design and iﬂvvlopment of prototypes and processes. it excludes
qualrty conlro] roulme product testing, and productiun,

c. R&D planl (R&D facilities and fixed equipment, such
as reactors, wind tunnels, and radio telescopes) includzs acquisi
tion of, construction of, major repairs to, or alterations in
structures, works, equipment, facilities, or land, for useiin R&D
activities.at Federal or non-Federal installations. Excluded from
the R&D plant category are expendable equipment and office
furniture and equipment, Obligations_for, foreign R&D plant
are limited to Federal funds for facilities located abrozd and
used in support of fareign research.and development.

(2) OBLIGATIONS AND EXPENDITURES )

a. Obligations represent the amounts for orders placed,
contracts awarded, services received, and. similar transactions
during a given period, regardless of when the funds were appro-
priated and when future payment of money is required.

b, Expendllures represent the amounts for checks issued and
cash payments made during a grvcn “period, regardless ‘of when
lhe funds were appropriated. -

For. those agencies operating on-a cost-type budget; accrued

expenditures and costs‘are reported instead of obligations. Ac-

crued expenditures represent all costs accrued during the report-
ing perrod except. those subject. to relmbursemenl from other

" agencies. The information on expenditures represents net cash: -

payments for research, development, and R&D plant, exdusrve
of‘any receiptsof the agency for those purposes. .. :

“The obligations and expenditures. rcported cover ail transac-
tions from all funds available to the.agency from direct ‘appropri-,

ations, trust funds or special account receipts, corporate income,
- or other sources, including:funds apprOprlated to the Presrdenl B
that the agency, received or expects to receive. The amounts re- -

ported- for ‘each. year reflect oblrgallons and expenditures for

- that year regardless of when lhe fu nds were originally authorized
or received and rcgardless of whether they were appmprrafed s
_recelved or identified in the agency’s budget specrfrcally for ..~

rcscarch development or R&D plant




An agency making a transfer of funds to another agency
includes such transfers in its report of obligations and expendi-
tures. The receiving agency does not report, for purposes of this
survey, on funds transferred to it from another agency. Similar-
ly, a subdivision of an agency that transfers funds to another
subdivision within its own agency reporls such obligations_or
expenditures, -

Obligations and expenditures for work performed in foreign
countries include funds directly available to Federal agencies
and special foreign currencies separately appropriated. (The
latter currencies are derived largely from provisions of Publlc
Law 480, 1954, as amended.)

(3) COST COVERAGE .

Funds reported for ssearch and development reflect full
“costs. In addition 1o costs ol specific R&D projects, the applica-
ble “overhead costs are also included. The amounts reported
include the costs of planning and administering R&D programs,
laboratory overhead, pay of military personnel, and department-
al administration, :

(4) FISCAL YEAR

The fisc - is the Government accounting period hegin-
ning luly: + year and ending June 30 of the following
cale.. “.r year, thus, fiscal year 1973 began on July 1, 1972 and
will end Jjune 30, 1973.

(5) AGENCY

An agency is an organization of the Federal Government
whose principal executive officer. reports to. the President. The
two exceptions ave the Library of Congress and the Postal Serv-

ice, which are also included in the survey. The term subdivision. -

refers to any major organizational unit of a reportmg agency,
such as a bureau division, office, or service.

(6) PERFORMERS o

Performers are either intramural organizations accomplishing
operating * functions’ or' extramural organizations or persons
receiving support or providing services asa result of a contract'or
grant.

a. lntrarnural performers .are 'tyhe”agencies of the Federal
Government, Their .work is carfied on directly- by their awn
-personnel. Obligations: reported under this categery- are.;.or
activities performed or to be performed by the reporting ageiicy
.itself, or are funds that this agency transfers to another Federal
agency to have its activities performed for it.’ However, the
ultimate performer must be a Federal agency If the ultimate

performer is not a.Federal agency, the funds so transferred are’

reported by the tranéferring agency under the appropridte extra-
“mural performer (mdustrml firms, universities and colleges, other

‘nonprofit.: ‘institutions}). intramural performance includesthe.

costs of supplies and equrpmerl essentlally of.an “‘off-the-shel f”

nature, which are procured for use in intramural resedrch and
development. Also included as part of the intramural perform-
ance totai are the expenses of Federal personnel engaged in p'in-
ning and administering intramural and extramural R&D pro-
grams. '

“b. Extramural performers are all organizations outside the’

Federal complex that perform with Federal funds under con-
tract or grant, Only costs of actual extramural performance are
reported. The costs of extramurally procured ''off-the-shelf”
supplies and equipment 'equired to support intramural rescarch
and development are + ported as part of the costs of intramural
performance. For example, the purchase from an extramural
source of a.launch vehicle which is operational, i.c., hus gone
beyand the development or prototype stage, and which is used
in an intramural Federal installation for the performance of
research and development, is reported as part of the cost of
intramural research and development. Extramural perrormers are
identified as follows:
(i) Industrial firms are thosc rganizations that may legal-
ly distribute net earninys to individuals or to other or&am/.]-
tions.

(i) Universities and . ‘colleges are institutions engaged
primarily in providing resident instruction. for at least a
2-year program above :the secondary school level. Included
are colleges of liberal arts; schools of arts and sciences; pro-
fessional schools, 'such as in engincering and medicine, in-
cluding affiliated hospitals; associated research institutes; and
-agricultural experiment stations,

(iii) Other nonprofit institutions are private organizations
other than educational institutions, no part of whose net
earnings -inure. to the benefit of a private stockholder or
individual, and other privatle organizations organized for the
exclusive purpose of lurn[ng over their entire net earnings to’
such nonprofrl orgamzatlons

(rv) Fede/al/y Funded Rescarch and Deve/opment Centers

“are R&D- performing. orgamzatmns exclusrvely or substantial-
. ly financed by the Federal Government that are supporled by
the Federal Governmenl cither to -meet a particular R&D

: ob;ectrve or, in some mslances, to provide major facilities at
universities for research and associated training purposes.

Each center is administered by one¢ of the above ex.ramural‘

. performers.

“In general,. a!l of the following qualrfrcalmn critvria are’

£

Tmet uy ‘an-” uasdr.uuonal unii- before. it is- included in the™

Federally Funded Research and Development Centers catego-

ry: 1) its primary activities include one or :mare of the

following: basic research, applied research, develapment, or
management bf‘researqh'and developmemk'(s‘pecific'_allyy ex-
cluded are organizations engaged primarily in routine quality
control and tésting, routine " service ‘activities, production,
mapping and surveys, and information drssemmatmn] 2}itis
a:separate operatronal unit within the parent organization er
is organized as :a separately incorporated organization; 3) it
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nature, which are procured for use in intramural research and
development. Also included as part of the intramural perform-
ance total dre the expenses of Federal persennet engaged in plan-
ning and adminisiering intramural and extramurat R&D pro-
grams,

b. Extramural performers arc-all organizations outside the
Federal complex that perform with Federal funds under con-
tract or grant, Only costs of actual ‘extramural performance are
reported. The costs of extraniurally procured "off-the-shelf"”
supplies and cquipment required.to support intiamural research
and development are reported as part of the costs of intramural
performance. For cxample, the purchase from an extramural
source. of a launch vehicle which is operational, i.c., has gone
beyond the development or prototype stage, and which is used
in an intramural Federal installation for the performance of
research and development, is reported as part of the cost of
intramural research and development. Extramural performers arc
identified as follows:

(i) Industrial firms are those organizations that may legal-

ly distribute net edrmn;,s to individuals or to other organiza-

tions,

(i) Universities and colleges arc institutions engaged
primarily in providing resident instruction for at least a
2-year program above the secondary school ‘level. Included
are coileges of tiberal artsy schools of arts and scicnces; pro-
fessional schools, such as in engineering and medlcmc in-

_ cluding affiliated hospitals; associated research institutes; and-

agricultural experiment stations.

(iii) Other nonprofit institutions are private organizations
other than educational institutions, no part of whose net

earniigs inurc -to the benefit of a private stockholder’ or

individual, and other private organizations organized for the

exclusive purpose of turning oves their entire net carnings to’

such nonprofit organizations.

(iv) Federally Funded Researph and Deve/opn';ent‘Centers
are R&D-performing organizations.exclusively or substantial-

ly financed by the Federal Government that a* ¢ supported by |

the Federal Government ellher lo meet a pdrncular R&D
ob;ccnvc or, in some instances, lo prowde ma[or facnlmcs 4t
* . universities for research and associated . training" purposcs.

Each center is administered by one of the-above extramural

performcrs
In general, all of the following qualificalion criteria are

Federally' Funded Research and DLVC|0menl Ccnlers catego-
ry: 1) its prlmary activities include, onc . or’more of the
“following: basic research, applied rcsearch dcvclonment or

management of research and dcvclopmcm (specifically." ex- .

cluded are organizations. engaged prlmarlly in routine quallty

control and. testing, . routine “service activities, producuon,v“
mapping and surveys, and mformanon dissemination); 2) it xs:

a separate operational unit within the parent ofganizati’ n or
- is- organized as a ‘separately incorporated organization; 3) it

40

met oy an.institutional ugjfhefore it i inchtided. in the, .

performs actual research and development or R&D munage-
ment cither upon direct request of the Federal Government
or under a broad charter from the Federal Government, but
in cither case under the direct monitorship of the Federal
“Government; 4] it reccives its major financial support (70
percent or more) from the Federal Government, usually from
one agerncy; S) it has of is ‘expected to have d long-term réla-
tionship with its sponsoring agency {about S years or more),
as cvidenced by ‘specific obligations assumed by it and the
agency; 6) most or all of its facilitics are owned or are funded
for in the contract with the Federal Government; and 7) it
has an average annual budget {operating and capital equip-
ment) of at least $500,000.

(v) Foreign performers aic confined to foreign citizens,
. organizations, or governments, as well as international organi-
zations, such as' NATO, UNESCO, WHO, performing work .
abroad financed by the Federal Government. Excluded are
payments to U.S. agencies, organizations, or citizens perform.
.ing research and development abroad for the Federal Govern-
ment. (The survey objectives do not seek information on
‘offshore” payment.) Also excluded are payments to foreign
scientists performing in the United States.
(vi) Other performers include all other miscellancous
performers not covered in the foregoing categories, c.g., State
and local governments and private individuals. :

_(7) FIELDS OF SCIENCE

The fields of science in this survey are divided into eight
broad ficld categorics, most of them consisting of a number cf
detailed fields. The broad fields are_life sciences, psychology,
physical SCICnCCS cnv:ronmenlal sciences, mathemizsics, engineer-
ing, social sclcnccs ‘and other sciences not elsewhere classified,
The following listing presents the fields grouped tinder each of

t the broad fields, together with’ illustrativc disciplimves, °

“Life sciences consist of the:- blologlcal clinical medical,

‘ other medlcal sciences, and life sciences not élsewhere classnfu.d

Lufe scicnces lncludc the following disciplines:. -

Anatomy; ‘animal sciences; bacieriology; biochemistry; biogéogmphy: biotogical -

© oceanography: biophysics;dcnlislry;cculouy.;cmbryology;cnlomology;cvolulionary o
. biology; genetics; immunulogy, internal medicine; mitrobiology, neurology: nutri- .« -

tion and metabolism; oplhdlmolu),y putnitology; patkology: pharmacology; pharm
cy; . physical anlhropulogy physical ‘medicine and fchabilitation; physiology; pl.nz

‘r.s'fen“?,-;-,sds.\:ry;‘pra\mwcm.cn‘mm el v.mlxc heaith; psvhmlh}-. s wlology,ﬁ

radxology,surgury sysu:m.nus \clum.lry mullcm(

Research in some of these d|sc1pl|nes may be cld:s
logical, clinical. mcdtcal or other medical, depcndmg upon thr’

nature of the particular pro;ccl

Blo/og/cul sciences aré lhose Whlch apart from: thc clinical

: medical and. other medical sciences as defined below, déal \vtlh,_‘ .
“the. origin, dcvclopmcnt structure, funcnon and mleracnon af.

living lhmgs

tio-




-~

Clinical medical sciences are concerned with the study of the
pathogenesis, diagnosis, or therapy of a particular discase or ab-
normal condition in living human subjects under controlled con-
ditions.

Other snedical sciences are concerned  with studies of the
causes, effects, pscvcnuon or control of abnormal condmons in
man or in his environment as they relate 1o health, except for
the clinical aspucts as defined above.

Life sciences, nect

b. Psychology deals with behavior, mental processes, and
individual and group churacteristics and abilities. Psychology is
divided into three categories: biological aspects, social aspects,
and psychological sciences not elsewhere classified. Examples of
the discipiines under cach of these ficlds are:

Biological aspects:

experimental psychology ; animat behavior; dinicat psychology : comparative psychols
ogy; ethalogy.

Social gspects: .

social psychology: educational, personnel, vm.moml psychology and |lelng, in-
dustrial and engineering paychology; development and peesonality,

Psychological sciences, nec'

c. Physical sciences are concerned with the understanding
of the material universe and its phenemena. They comprise the
ficlds of astronomy, chemistry, physics, and physical sciences
not elsewhere classified. Examples of the disciplines under each
of these ficlds are:

Astronomy:
laboratory astrophysics: optical astronomy: radio astronomy; theoretical astrophys
ics; Xeray, Gamma-ray, neutrine astronomy. .
Chemistry:,
inorganic; organo-metailic; organic; physical,
Phys;cs
acousucs, atomic and nolecular, cundcnsed _matter; clcmcmary particles; nuclear
structure; ophcs plasma
* Physical sc:cnces, nect

d. Environmental sciences (terrcslrlal and extraterrestrial)
are’ concerned with the gross. nonbiological ‘properties of the
arcas of ‘the solar system which directly ‘or indirectly  affect
man’s survnval and ‘welfare;. they comprlse the fields of ‘atmo-
»:spheric sctcnces geological sciences, oceanography, and environ-

_mental smenccs not clsewhere cIassnf‘cd Obhgauons for occan
S

ography are confined to studles supportmg phys:cal occa
“raphy. Studies pertaining to l|fe in-the sea, or other bodies of
water,
operations is, where appropriate, proraled between physical and

I Not ¢lsewhere cI ssified. lncludes mulndlsuplmary pr0]°cls ‘

" within'the broad. field and single- dlsclplmary pro;ccts for which’
a separate fleld has-not becn a551gned

are rcportcd as support “of ‘biology. - Support . of shlp; '

“symbols and is concerned with the development of methods of

“engineenng geophysics: generdl geology | geodesy and gravity: geomagaerism: kydrol

. cerar‘nc. mmmg, tcxule we'dmg

o agrlulural,

socidl;
Cplines

biological aceanography. Examples ot the disciplines under each
of these fields are:

Atmospheric sciences:
aeronomy; «olar; wedthesy moditication; extraterrestrial aimospheres; meteorology,

Geological sciences:

ogy; inorganic geochemistry; isotopic geochemistey; organic Reochemistry; laboratory
geophysics;” palcomagnetism; patcontology; physical geography and cartagraphy;
seismology; sail sciences,

Oceanography:

chemical occanography: geological oceanography: physical oceanography: matine -
geophysics.

Environmental sciences, nec'

e. Mathematics employs logical ccasoning with' the aid of

areator
' narong

nublic

operation cmploymg such symbois. Examples of mathematical .
Hdines are: i

disce

algebra; analysis; .\pplud matheinatics; computer science: toundations and Iogu“ . 5[,‘7
uomury,numcrn al .mlysu,sunslm topology. Vi
Lomp.r.
dl‘nlm,r

f. Engineering is concerned with studies directed toward:
developing engincering ‘principles or toward mak specific
scientific principles usable in engineering practice. Engincering is
divided into -eight fields: aeronautical, .astronautical, chemical,
civil, electrical, mechanical, mclallulgy and materials, and engi
neering not elsewhere classified. Examples of disciplings under
each, of these fields are: ‘

Aeronautical:
acrodynamics.

Astronautical:
aerospace; space technology, -+

Chemical:
petroleu m:»;:clrolcum r;:'flning; procss,

Civil: ‘ - N
archnccluml hydraulic; hvdrolop.lc marine; samury and envuonmcnlnl sxrucluml .
transportation,

L re spor
,Duﬂ.n
Electrical: :

" communication; electronic pawer,

. ‘Mechanical:
engmecrlng mechanlcs '

.-MPmI/w'ly and. Mat 'rmls. ot

Engmeer/ng, nec

mdustr'al and managemenl nuclear; ' ocean” engineering;;sys’lems'.

g Soc:al sciences are d|reclcd toward an understandmg of‘

‘the behavior. of social msmunons and: groups and ofmdwudua:s
‘as ‘members . of a group. These sciences’ include anlhropology,

CConomlcs, h:slory, lmgulsncs, polmcal SCIence, socmlogy, and«
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biological oceanography. Examples of the disciplinesundes - . :h
of these ficlds are:
Atmospheric sciences:
acronomy; solar; we.alhcr modification; L-.\lr.a[urrusrrial atmospheres; incteorology.
Geological sciences:

engineefing geophysics; general geology; geodesy and gravity; geoinagnetism; hydrol-
ogy; inorginic geochemistry; isotopic geochemistry orgnnic geochemistry; laboratory
geophysics; paleomagnetism; paleontology; physical geography and cartography;
seismology; soil scivnces.,

Oceanography:
chemical oceanography; grological oceanography; physical oceanography; marine
geophysics,

Environmental sciences, nec'

"¢ Mathematics employs -logical reasoning with the aid of
symbols and is concerned with the development of methods of
operation employing such symbols, Examples of ‘mathematical
disciplines are:

algebra; analysis; applicd mathematics; computer science; foundations and logic:
geometry; numerical analysis; statistics; topology. .

. Engineering is concerned with studics directed toward

‘dcvclopmg engineering principles. or toward makmg, spCCIfIC

scientific principles usabie in engincering practice. Engi. sring is
divided into eight fields: acronautical, astronautical, chemical,
civil, . electrical, mechanical, metallurgy and materials, and engi-
ncering not elsewhere classrtlcd Examples of drsuplmcs under
each of these fields are:

Aeronautical;
.rcmdy;n.rmics.
“Astronautical:
aerospace; space technology,
K :Chemica/:
pclrolc\rm; petroleum rcfiriing; proress,
Civil:
architectural; rry"dr:lulic‘; hydrologic; marine; sanitary and environmental; slruclum!;

Iranspartation.
.- B

Electrical: ’
communication; electronic power.
Mechanical:
engineering mechanics, -
Metallurgy and Materials:
ceramic; mining; textile; welding,

Engmeermg, nec!

» agrrtullural, mdustrml and managcmenl, nuc(ear bcean engineering; systems.

g Socral sciences are drrected toward .an understandmg of
the behavror of social mstltutrons and groups and of individuals

as members of a group.’ These sciences include anthropology,

economrcs hlstory, Imgulstrcs polmcal scrence socrology, and
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social sciences not elsewhere classified. Examples of the disci-
plings under the fields ol social science are:
Anlhropo/ogy

archueology; cultural and persondity; social and ethnology; applied .mlhrupulom

Economijcs:
cconometrics and economic statistics; history ol economic thought; international
economics; industrial, Jabor and agricultural economics; macroeconomics; micro-

cconomics; public tinance and liscal policy; theory; uunnnuc systems and develop-
ment,

“History:

- cultural; political; social; history and philosophy of science.

Linguistics:
anthropological-archacological; computational; psycholinguistics; sociofinguistics,
Political science:

are or regional sludies; comparative government; history .of pofitical ideas; inter-
national relations” and law; national political and legal syslums political theory;
public administration.

Sociology:

comparative and hismric.:l, complex organizations; culture and social structure;
demography; group mler.rcuons social prublums and social welfare; sociological
theory,

Socia/ sciences, nec'

research in law and edutation not elsewhere classified; sociocconomic geography.

h. Other sciences not elsewhere classified includes multi-
disciplinary and interdisciplinary projects that cannot be clas-
sified within one of the above broad ficlds of science.

(8)GEOGRAPHIC DISTRIBUTION OF 1971 R&D OBLIGA- ‘

TIONS .

a. Eleven ‘agencies pérticipaled in- the survey “on ‘the geo-
graphic distribution of obfigations for research and development
and R&D plant.-These 11 respondents accounted for 98 percent

of total. Federal R&D and R&D plant obligations in 1971. The

respondents- were the Departments. of Agriculture, Commerce,
Defense,” the Interior,” Transportation, and-Health; Education,

and Welfare the Atomic Energy Commission; the Environmental |
Protection Agency; the National Aeronautics and Space Admin--

istration; the National Scrence Foundalron, and the Office of
Economlc Opporlumty

‘b Data for 1971 were'rcqucstcd in ‘terms of. the principa‘l

“location (State or.outlying area) whcre the work was pcrformed E

by the prime- contractor, grantee, or intramural organlzalron

Where. this- information was not available in lherr rccords the .

respondents .were asked. to assign the obllgallons to: the State,
outlymg area, etc. where the prrme contractor, grantce or mtra-

mural. organlzatlon was located.

Obllganons were repaorted for research and dcvelopmcnt‘
asa combmed amount,
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d. Specifically omitted from the survey were R&D obliga-

tions to foreign performers and. obligations for R&D plant used
in support of foreign performers.

e. In addition to obtaining data on a prime contractor or

© grantee basis, the survey requested information on the geo-

graphic distribution of 1971 first-tier subcontracting under cach
new and continuing prime contract or grant for which $20 mil-

lion or more was obligated in 1971,

Part |1, Scientific and Technical Information

Scientific and technical information consists of knowledge or
data resulting from the conduct of research and development, or

knowledge or data required for organizing, administering, or

performing rescarch.and development. It encom passes any in-
formation in recorded or other communicable form which pre-
sents the status, progress, or results of research and development
in science or technology.

Exclusions:

(a) training costs for personnel” engaged in screnuflc and’

technical information activities;

(b) raw scientific and technical data that have not been pro-
cessed for use by scientific personnel engaged in research and
development (included in part | of this survey);

(c) statistical and general-purpose data that are collected and
organized for other than specific use in research and develop-

" ment;

(d) information that has been prepared primarily to inform
or.instruct the gencral public or others below the graduate or
professional level of scientific activity.

Scientific and technical information activities include ‘all
management, adrninistrative, R&D, and operational efforts di-
rected to the planning, support, control, and improvement of the
funcuons or tasks-that deal with :the .acquisition, processing,

: handlrng,_and communrcatron of scnentrfrc and technical infor-

mation. .These may include’ the acqulsrtron maintenance; or

rental of special equipment pr|marlly for use in connection wrth

sclenufrc and technical mformazmn actrvrtles

Categorres of Screntlfc and Technical lnformatron Actlvrty

(1) PUBLICATION AND DISTRIBUTION

a. - Publication and drstrrbutron This subcategory mcludes

two acthues

Publ/cat/on includes all documenl produc'|on tasks per-

formed after the authot's manuscript or similar |n|t|a| recordrng‘
of the information has been finished and leadrng to but not'in-
cluding initial issuance or distribution of the finished document ‘
-Examples of publication actlvmes evaIuanon of a manuscrrpt ‘
or patent; professional writing; ‘technical o copy editing and -
revising not performed by the author, abstractor, or. bibliog- )

rapher; wechnical drawing and artwork; preparation of final copy
for printing or other reproduction; also composing, typesetting,
pruofreading, dispiay, illustrating, photographing, layout, make-
up, printing, mimeographing, and photoduplication. ‘

These publication activitics may be concerned with any of
the followrng data compliations, proceedings of conferences
and symposia, specifications and manuals used in the R&D
process, technical teports, journal articles, monographs, reviews,
dissertations,” summaries, abstracts, bibliographics, indexes, spe-

_cial reports, patents, reference.books, and treatises.’

Distribution includes functions related 1o the initial trans-
mission or dissemination of newly documented scientific and
technical information from source to user, for example; mailing,
shipping, and maintenance of controls.

Excluded from category 1 are professional efforts:involved
in the compilation and preparation of reference ‘documents or
bibliographics. ‘These activities are included under-category 2,
below. Also excluded are audiovisual aids, siich’as taped talks,
slide presentations, and motion picture films. These are included
under category 3, below.

b. Support of publications includes all page charges paid out
of Federal funds to primary .journals; special subscription- ar-

rangements to maintain primaryjournals; and grants or contracts

for publication and distribution of journals, conference proceed
ings, monographs, or texlbooks

(2) DOCUMENTATION, REFERENCE AND INFORMATION
SERVICES

a, Library and. reference services include the acquisition,
collection, exchange, loan, and storage of scientific and technical

documentary materials. These' may be books, periodicals. man--
“uals, reports, and-drawings, and such referencc. sources as ‘ab- .
stract_journals, |ndexes, and sub]ect headmg and title Irszs. This -
subcategory. inciudes ‘such activities as’ the organrzmg and proce’

essing of scientific and technical docu mentary mazerrals Such

work may. consist of: indexing, cod|ng, filing, su blect c|assnfy _‘
‘ ing, abstracting, announcing, listing, preparing brbhographues :

reviewing, screenlng, docu menting,.and cazaloglng

This category iricludes renzal or acqursmon and ma|ntenance

of computers and other equlpmenl and costs of their operatlon :
It includes specta| retrleval services prowdcd in'respoiise to user
nceds (reprography, SDI demand brbhographres etc.), ‘sale and

loan of documentary materials, dissémination of documents via

mail’ and’ personal vrsrts, and liaison acuvmes with users and -
other |nformat|on servrces

Documentatlon centers deposrtorres clearrnghouses and lie

braries are lncluded .under this subcazegory (a).

b. Speclahzed |nformatron center - servrces (rncludrng tech-

nical information ana|ysrs center servrces) cover the collection, . -

review, summarlzann and evaluat|on of scwnufrc and technical

‘lnformatlon and: data: in- well-defined, “specialized fields. They
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rapher; technical drawing and artwork; preparation of final zopy
for printing or other reproduction; also composing, lypesetting,
proofreading, display, illustrating, photographing, layout, make-
up, printing, mimeographing, and photoduplication.

These publication activities may be concerned with any of
the following: data compléations, proceedings of conferences
and symposia, spccifications and -nanuals used in the R&D
process, technicai reports, journal articles, monographs, reviews,
dissertations; summaries, abstracts, bibliographies, indexes, spe-
cial reports, patents, reference books, and treatises.

Distribution . includes. functions related to the initial trans-
mission ¢or dissemination of newly documented scientific "and
technical information from source to user, for example, mailing,
shipping; and maintenance of controls. ‘

Excluded from category | are professional efforts involved
in the compilation and preparation of reference documents or

bibliographies. These activities are included ‘under category 2,.
below. Also excluded are audiovisual aids, such as taped talks, - .
slide presentations, and motion picture films. These are mcluded

under category 3, below.

b. Support of publications includes all page charges paid out
of Federal- funds .to primary -journals; special subscription ar-

rangements (0 maintain primary journals; and grants or contracts
for publication and distribution of journals, conference proceed-

ings, monographs or textbooks, -

(2) DOCUMENTATION REFERENCE AND INFORMATION
SERVICES

a, L|brary and reference services include "the acqursmon,

collection, exchange, loan, and storage of scientific and technical -

documenlary materials, These- may be books, periodicals, man-

. .uals, reports, and drawings, and such reference sources as ab-

stract lournals, indexes, and subject.heading and - title lists. This
subcategory 1nc|udes such aclivities as the organlzmg and proc-

Sessing of SCIentlflC and techmcal decumentary materials. Such’
-work-may .consist of: rndexrng, coding, filing, subject classify-

ing, abslracling,'announcmg, listing,” preparing - bibliographies,
reviewing, screemng, documentlng, and cataloging.

“This category includes rental or acqursmon and mamtenance
of:computers and other ¢quipment and. costs of therr operatron

.. It includes special retrieval services provided in response “to user
~ needs (reprography, SDI, demand blbllographres etc.), sale and °
loan of documentary materials, dissemination of documents via'

mail ‘and " personal vtsits, and liaison activities W|th users and
othér |nformatron servuces ’ o

Documentatron centers deposrtorres cleannghouses, and |l
braries:are included under this'subcategory (a).

b, Specrahzed rrformatron center servlces (|ncludrng tech
‘nical |nformanon analysis ' center services)’ cover the collecuon,

review, summarrzatron and evaluation of scientific and technical

‘information and ‘data.in well-defined, specialized fields. They
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include advisory and other user services. Specialized information
centers may be cither discipline- or' mission-oriented. The serv-
ices of -these centers are distinguished from those of documenta-

tion Centers, cle.:rrnghouscs, and libraries, whose' functions are -

primarily concerned with the handlrng of documents rather than
with, the technical information contained in the documents.

¢. Translations include all costs involved in the translation of
documents and other materials from one language to another in
support of R&D" activities; also the purchase of torur,n lourmls
and other materials to be transfated. '

(3) SYMPOSIA AND AUDIOVISUAL MEDIA

a Symposia'and technical meetings include all effortsdirect-
ed- to planning, scheduling, announcing, supporting, sponsoring,
conducting, and attending symposia, conferences, and meelings

- primarily concerned with disseminating scientific and technical

information. The travel and- subsistence of participants in such

symposia, confer’:#es, and meetings are covered in these costs.:

b, Audiovisui riedia and other forms of nonprinted com-
munication refer to the costs of producing technical and docu-
mentary motion pislure films, slides, and photographs for.R&D
purposes, as well as qudio and-visual aids, such as taped talks,
television film, or visua{ magnetic tape. This category also in-
cludes exhibils but excluies media primari.y/ mtended for train-
ing or publrc |nformat|on purposes

{4)RESEARCH AND DEVELOPMENT IN INFORMATION

SCIENCES, . DOCUMENTATION AND “INFORMATION
SYSTEMS TECHNIQUES AND: DEV!CES

Thrs category |nc|udes the- conduct and support of ‘research -
and devclopment of new and nonconventlonal methods, tech-.
niques, systems, and ‘machines for |mprovrng scientific -and.

- technical rnformatron functions under each of the other three:
r‘categones Such support would |nclude meetings reIated speufr-
“cally to such R&D. work. - : co

It also includes the conduct and’ support of studres and sur-

“veys to |demrfy broad and . specrfrc aspects of suentrfrc mforma—
‘tron problems. Examples of actrvrtres included under lhIS cate—\
" gory. are. development and - testing of machines, devrces,‘and
- techniques-.for* storage- ‘and retrieval: “of |nformatron and dita;

Imgursncs research focused on rnformatron processrng, ‘language
and" machine: translatron, rnformanon theory, automata theory;

~artificial lntellrgence fogic and swttchrng theory; operations or .
systems ‘research-on- ‘scientific-and technical information systems

and processes; documentatlon or document storage and retrieval;

Iibrary sctence network design; studies ¢ f subject. classification |

and mdexrng 5chemes, and ‘studies” of seientific and technrcal
|nformat|on commumcatrons systems
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Also |ncluded under this category are applicable R&D costs
for. improving, modernrzmg and renovating current scientific
and technical information, data, and communication syslcms
Research and development conducted at documentation centers,
libraries, and specialized information centers are included but
not the.costs associated with establishing new centers or systems
once past the devclopmcnt stage. As soon'as a new systcm moves
out of the experimental phase and into the operatlonal phase, its
costs are included Under the appropriate category and subcate-
gory above (1, 2, 0r 3) and no longer under category 4.

HANGES IN REPORTING

Responses from, the agencies in this survey, as in the previous
ones, reflect updating of: estimates for the last 2 years of the
previous report. Such updating is'normal in the budgetary cycle.
In addition, from time to time, responses have reflected reap-
praisals ‘and revisions in cIassuflcatron of agencies’ R&D opera-
tions. When this has occurred, ‘the Natlonal ‘Science Foundation
has revised prior-ycar data to mamtarn consistency and compara-

- bility with the most recent reporting. Sinct. no statlsucal |nqutry

is free of problems of concepts and deflmtlons for the respond-
ents, revisions 10 improve the reporting are encouraged by NSF.

: ln this report substantlal changes'in rcoortmg by character
nf work, performer and field of sciente categories wese made by
the Deparlment of Transportation and the National I nstitutes of

Health.: In both cases, the changes. were due partIy 10°a re-. .

evaluation of -the" programs of ‘these agencies and ‘partly to the’
changing nature of their work. In the case of DOT the submis-
sions for Federal Funds XXI were all prepared by a central DOT

. office rather than by the various subdivisions of the Department,
as was done |n the past NIH also changed its reporting tech--
niques for this year’s submission, relying more on its central data "
‘ . system than |ts subd|V|s|ons for compllauon purposes ‘

. Th'c _cornparisr)n of fiscal year 1971 R&D obl‘igat‘ions by
character of work reported by DOT. for" Federal ‘Funds XXI
with those reported for Federa/ Funds XX are as follows

FY 1971 obllgatlons
k V(Mllllons of dollars) o
- FF XX

Researcl1 and development N $437 . $483
‘Basmtesearch.....‘..y....‘..‘...‘.“21 a
Applied research, . . .. ... e 90 173

. Development ... 0. ... ... L., ‘326 ° 309
a Less rhan $0.5 milllon

The signiticant changes inthe aniou nts reported by DOT for.

basic research: and applied research in-turn affected-the perform-

er'and field of science data,’In terms of pe_rformers, intramural

CFFXXI

- ‘ FF XX FFXXI . FEXX  FF.XXI
Life sciences, total. . . '$322 ..~ $300 $592  $567
 Biological ... . ... 189 - 186 ST | E
" Clinical medical .. .~ . - 592 . 336
Other medical = o ’ ‘ ‘ ‘
. sciences. . . . . S133 . 7z - 110
Llf’»’ sciences,: ‘ ‘ B K
CNECTL oL = a2 - 4

basic rescarch showed the largest decrease {from $13 mitlion in
FF XX to $62 thousand in FF-XXI). For applied research the
largest increases were for the industrial sector {from $31 miliion

+ 10" $89 million) and for.intramural gerformers {from $32 mit-

lion to $53 million). In terms of fields of science, the major
changes for basic research were in the environmental sciences
(oceanography dropped From $12 million in- FF XX for fiscal
year 1971 to $43 thousand in FF XXI) and in the engineering
sciences (‘rom $8 million to $174 thousand). For applied re-
search_the major change was in the engineering sciences (from
$68 millionin FF XX te $153 million in FF XXI)

For N1H, the overall-totals for 1971 revealed a lower figure
for basic.research in the FF XX report than in the FF XX re-
port ($327_ million instead of $372 million) but scarcely ‘any
change for applied research. The development total, however,
wes revised -upward in the FF XX1 repert {from $8 million to
$55 million}. NiH also shified ' its: research dollars wnthln the
performer categories as follows;

FY 1971 obligations
(Mitlions of dollars)

‘ FFXX FF XXI
Federal intramural o
Basicresearch ... .............. $115 $ 43
Appliedresearch. . .. .. .. ........ 89 152
Universities and colleges ,
+Basic research ©. ... . e e e e 209 232
Appliedresearch. . .. .. .. ... ..... 392 345
Other nonprofit institutions
Basicresearch:. . .. . .. ... L 26 41
Applned research ................. 17 97

NIH reportmg for FF XXl also rcvcaled differences in the

d|str|but|on of basic research’ and appIIEd research for the ||fe .
‘SCIEHC\.S as follows :

FY 1971 obligations .
{Millions-af dollars)

 Basic rescarch _Applizd research

i Both DOT and NIH in‘dlc‘atedAthat it was not now feasible,

4 under- current reportlng systems to determlne what. changesv:
should be made:in prior year- ‘R&D totals. Consequently, prlur‘y'
year funding ‘data reported l\y thesc agencues have not been,‘*

. revrsed in th|s volu me.
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basic research showed the largest decrease {from $13 million in
FF- XX ta $62 thousand in FF XXI). For applied resear-h the
largest increases were for the industrial sector (from $31 million
10 '$89 million) and for intramural performers {from.$32 mil-
lion to $53 million). In terms of field: of science, the major
changes for:.basic research were in the environmental sciences
(od'canngraphv dropped from $12 million in FF XX for fiscal
ycar 1971 10.$43 thousand in FF XX{) and inthe engincering
sciences (from $8 million to $174 Lhousand) For applied. re-

search the major change was in the engincering sciences (from

$68 million in FF XX to $153 million in FF XX}
For NIH, the cverall totals for 1971 revealed a.lower figure

- {or basic research |n the FF XXI1 report than in the FF XX re-
.port ($327 million instead of $372 mlII|on) but scarcely any

change for applied research. The development total, however,
was revised upward.in the FF XX! report (from $8 million to
$55 million). NIH also shifted ‘its research dollars within the

‘ pcrformer catcgorues as follows

Fy 1971 obhgahons
{Millions of dollars)

FF XX
Federal inrramural
Basicresearch . . ... ....... ... .. $115°  $.43
Appliedresearch. . . " . ... ... ... .. .83 152
Universities and colleges : ‘
Batic research . ....... e e 209 232
Applied research. . . ..o e e . 392 345
Other nonprofit institutions ‘
Basic P U C28 41
Apphed research, .. . ..o v it el 117 97

" NIH reporting for FE XXI-.also rcvcaled differences in the’

: dlSll’Ibuthn of basic research and apphed research for the life

" sciences as: follows;

)n-s‘by‘
s XXI

FF XXI
$483

73
. 309

OT for
rform-
imural © -

Q
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FY 1971,obyligations ‘
~“IMiftions of dollars)

Basic rusearch Apphed research

S FE XX . FF XX| FF XX FF XXI

Life sciences, total. . : $322 $300 . $592 - k$567;

" Biological . ., ... 189 * 186 .. . ~ . 17
‘Clinical medical .. = .- 592 336
Other medical .=~ T T
_osciences. . ... 133 72 .. . - 110

Life' sciences,, ‘ ‘ o

NEC. - ....... —,: 42 """ 4

Bolh DOT and NIH mdrcated that it was not now feasnble
under. current . ;reporting: systems, to determire what” changes
should be made in prier year R&D totals. Consequently, prror
year funding data eported ‘by these agcncres have not ‘been

‘ revnsedrn rhls volume C
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LIMITATIONS OF THE DATA

Funds for 1o Q(,.lrth dcvelopment and othcr scientific activi-

 ties are reported.on & three-year basis-comparable with the 1973

Bukget, upon which the data are based. The respondents have
réconciled the" data reported” here with amounts -for scientific
activities sho'wn in The Budget of the United States Governrﬁ'ent,
Fiscal Year 1973.The amounts reported for each year indicate
the obligations or expenditures incurred.in that year, rcgardless
of when the funds were authorized or received by an agency and
regardless of whéther the funds were identified in the agency's.
budget specifically for. research, develupinent, R&D plant, or
scientific and lcchmcal information.

Data submuted by the Federal _agencies for I971 are con-
sidered to be actual since they rcprcscnt essentially completed
transactions. Amounts reported for 1972'and 1973 are estimates
in that they are subject to further appropriation, apportionment,

or aIIocann decisions. ‘The actual effects of ‘these and other

later actions on 1972 and 1973 expenditues and obligations will
be reflectcd in next year's report

It isimportant to bear in m|nd that subjective determinations
are.often necessary.in classifying the data. Because of the scope
of rescarch-and development and its multidisciplinary nature, it
is difficult to establish criteria for allocating effort on an objec-
tive basis among the character-of-work categories and the various
fields of science. Also, funds for scientific activities inay not be
specifically. identified in an agcncys budget On the other hand,
in order to meet survey requirements, “the participating agentcies
over the years have developed increasingly consistent bases for’
classifying scientific data Any data - revisions resulting from
changes in.an agency’s rcporung pracuces have bcen incorpo-
rated into the historical data to |mprch the comparablhty and
consrstcncy of thc statistical ser|es .

In some cases it has not. bcen possible to report the full.cost
of research and devclopment For example, the headquartcrs -
costs of plannlng and- admrnlstcrrng R&D programs of DOD and
AEC are not included in these reports because thesc agencies
have, lndlcated that it is admrmstranvely lmpracncablc to
|dent|fy the amounts.

R&D plant data reported here. are to some extent under
stated because of* rhc drfflcully encuunlered by ‘some agencies
in ldenlufymg and” reporung this lnform?‘«on parucularly in'the
case of DOD and’ NASA ‘While DobD reports obhganons for
R&D plant fundcd by its construcuon approprlatmn it'is able
to ‘identify” only a smaII portion "of the: amount of R&D plant

'support incleded in"R&D".contracts. .that were_funded from‘its

have . indicated * that it is admlantratlvely |mpract|cable to
ldenufy the amounts :

In the arca of screntlflc and technical information, extramy-

‘gral ‘obligations are Irmlted to funds aliocated for grants and

contracts. that are prlmarlly for-the support of. scientific and
technical - information activities; A5 in. prior volimes of this -




series, exiramural funds for information activities performed is
a‘supplcmenl‘al, supporting service under grants or contracts
primarily for.research and development have been excluded be-
cause it is usually not feasible for. the respondent to determine
what” portion, of an R&D grant or contract actually supports
information.activitics, Some R&D projects receive support from

several agencies through 4 number of grants and/or contracts, ;

and in such-instances, related information activitics may pertain

to the ovcrﬁII‘R&D project and may not be identifiable undera.

particular grant or contract.

'RELATION TO OTHER REPORTS

~for_International . Development; -and the .Office of Economic |

‘ Opporlunlly whlle Federd/ Funds s composed of obllganonsy S
of .all agencies. (The 14 respondents for CASE, however, account: Y
for-more than 99 percent of the Federal R&D total touniversi-

(1) FEDERAL SUPPORT TO UNIVERSITIES
AND COLLEGES

" The Commitiee on -Academic Science. and . Engincering
(CASE) of the Federal Councit for Science. and Technology
preparcs reports relating to Federal support of academic science.
Both the CASE and’ Federal Funds reports prov'ide data on
Federal obligations for research and development and R&D plant

'to universities and colleges and 1o university-administered Feder- -

ally Funded Research and Development Centers (FFRDC's). The
CASE report, however, is based on obllgatlons of Federal agen-

cies to.each individual academic institution, while the Federal.

Funds report is-concerned with obligations to universities and
colleges as a performer group. Further, the CASE,study is based
on reports of only 14 agencies - the Departments of Agricul-
wre,. Commerce, Defense, Health, Education, and Welfare,
Housing ‘and Urban Development, the [nterior, Labor, and
Transporlation. the . Atomic Energy Commission;.the Environ-

mental Protection: Agcncy, the National Aeronaistics and Space

Admmlsmuon the National Science Foundation; the. Agency

ties and colleges -and virtually alf obligations to university-

administered FFRDC' 5.) In addition, the CASE report includes ‘

+ funds - for: other .activities, such-as science education and' non-

science support.

: (2) SPECIAL ANALYSES BUDGET OF THE UNITED

STAT ES

In a secnon of Specm/ Ana/yses, Budget of the Un/ted States

Government, the Office of Management and " Budget (OMB)-
publishes estimates of obligations and expenditures for rcsoarch o

developmenl and R&D .plant. However, the data’in “SpemI

' Analysns R, Fedcral Research and Development Programs’’ in the -

‘ I973 Budget do not prowde as much detail on character of \vork
or pcrformers as' Federal Funds and prov1de no mformatlon on

f:elds of suence or geographlc d|str|but|on

A ruiText Provided by enic [

However, “Special Analysis R" and Federal Funds utilize the
same definitions for research and development and for R&D
plant. The estimates for rescarch and development published in
the two reporls are comparable even though differences do ex-
ist. The differences betweeis the two reports are as follaws:

. Total R&D obligations
{Billions of dollars)

o FY 1971  FY 1972 . FY1973
Federal Funds . . ... . . ... $155  $ 168 $17.8
Special Analysis R. .. . . . T 15 16.4 17.8

Most of the difference in 1971 arose from the fact that the
Federal Funds_report includes R&D obligations for DOT’s
supersomc transport program whercas the spccml 1naly5|s report
did not include such funds, :

‘The variance in 1972 totals stems largely me the different

- reporting practices followed.by DOD. For Federal Funds; DOD

reported R&D funds-in terms of obligations while for the special
analysis it reparted.in terms of budget plan. ‘

The differences between the two reports with respect to
R&D obligations to universities and colleges are as follows:

R&D obligations to universities and cofleges
{Millions of doilars)

_ . FY 1971 FY 1972  FY 1973
Federal Funds . .. . ... $ 1,644 $ 1.915 '$ 2,126
~'Special Analysis R . ¢ ., 1,747 . 2,020 2,257

. The loever‘ Fedéral Funds totals for R&D obllgailoné 1o

"universities anu colleges 'in each of the 3 yeais are primarily the ‘
. result of revisions made after data’ were provided for the spccml
analysns partlcularly In the case of NIH a o

.(3) AN ANALYSIS OF FEDERAL R&D FUNDING BY

“FUNCTION, 1963 13

NSF has published-a report‘undcf'tIIe ;oove title, providing -
oan an:a‘lysis‘of Federal R&D’ expendite= 5 by functional cate-
~. gories.-The function-repors-compares total: Federal outlays by -
budget functions with Federal R&D expendit‘u res,within each of -
*the funcnons for.fiscal years 1863 lhrough 1973 The. -annual

Federa/ Funds serlcs, by ‘contrast, reports on Fedcral R&D ex-
penduurcs by agenacs but not by functional categones

The R&J expendlture data’ for" 1963-70 inthe functiori

report: wei: d'on information submitted by the agencies for

_the Federa! Funds scries. Thus, the overall R&D expenditures are
. the same for these years: in. both I’eporls However the function .. ‘
' ‘reporl ‘was prepared before agency responses to Federa/ Funds N

. Volume™ XXI: were: I’CCCIWd and- therefore, the : 1971-73 R&D

g expendnures had to be based on information submitted by the ‘

agenctes to OMB for its spemal analy5|s of R&D programs with

certain adjustments (se

" expenditure (otals o

slightty from 1he t\pl
XXl

(4) OTHER REPORTS
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* purposes other than.tt
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other purposes may 1t
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However, “‘Special Analysis R’ and Fedeéral Funds utilize the
same definitions for research and development and for R&D
plant. The estimates for research and development published'in
the two reports are comparable even though differences do cex-
ist. The differences between, the two reports are as follows:

Total R&D obligations
{Billions of doliars) .
FY 1971 FY 1972 FY 1973

Federal Funds . . . ... .. $185 8§ 16.8 $ 17.8
- Special AnalysisR. .. ... 15.1 o 16.4 17.8

Most of the difference in 1971 arose from the facl that the
* Federal  Funds r‘epo‘rt includes R&D obligations for DOT's
supersonic transport program whereas the special analysts report
did not include such funds. :

T"he variance in. 1972 totals stems Iargely from the drfferent
repporting practices followed by DOD. For Federal Funds, DOD
reporied R&D. funds in terms of obligations while for the special
anatysis it reporked in terms of budget plan.

The differences between the two reports with respect to .

- R&D obkigatians Lo universities and colleges are as follows:

" R&D obligations to universities anc: colleges
(Millions of dotiars)-
CFYA971 FY 1972 FY 1973

Federal Funds .. .. ... $ 1644 ~$1915°  $ 2126
Special Aralysis R. . . . . 1,747 2,020 2,257

The lower Federal Funds totals ‘for. R&D obligations -t
universities and colleges in each of the 3 years are primarity the

result of revisiuns made after daia were provrded for the special |

“ analysxs partncularly in the case of NIH.

(3)AN ANALYSIS OF FEDERAL R&D FUNDING BY
FUNCTION, 1963-73

NSF has publrshed a report under the above t|t|e provtdmg

- an ‘analysis of Federal R&D expenditures by functional cate- -

‘ gories. The fu‘nc‘tion'report ‘compares’ total Federal outlays by
budget functions with Federal R&D. expendrtures within each of
the functions for fiscal years 1963. through '1973.. The ‘annual

‘ Federa/ Funds series, by contrast, reports on Federal R&D exe

i pendltures by agenues but not by fu nctronal categorres
. The: R&D eXpendrture data for 1963-70 in'the" function

.report were. based on‘information submmed by the agencies for’

‘the Federa/ Funds series. Thus, the overali R&D expenditures are
_ the same.for these years in both reports However, the function
report was, prepared before agency responses to Federal Funds,
‘iVqume XX| “were -received, and -thercfore, the 1971-73 R&D,
expenditures had to be based on information submitted by the

agencies to OMB for,rts special analysis of R&D: programs, with

Aruitoxt provided by Eic:

certain adjustments {sec above). Consequently, the overalt R&D
expenditure totals for 1971-73 inthe’ function report differ
slightly from the expenditure totals in Federal Funds, Volume
XXI.

'(4)"OTHER REPORTS

Individual -agencies may classify their R&D programs for
purposes other than those for.which the Federal Funds survey is
conducted. Definitions'and guidelines that are suitable to those
other purposes may resuit in information that is not comparable
with the data transmitted: 1o the Foundation for Federal Funds.

SOURCES

Data on R&D funds in this report for years prior to 1952
were compiled by the Bureau of the Budget {which later became .
OMB). Later data were based on NSF surveys. These data have .
been published in previous issues of this series, but certain ad-
justments have' .been made to reflect comparability with the
latest reporting concepts evolved by the agencies. ‘

Supplementing the statistical - data coljected through the
Foundation’s survey of Federal agencies, & variety of sources
were used for the text of this repo‘rt, including the narrative
stalements submitted by the agencies, published records of
testimony presented by the agencies to committees of the Senate
and the House, the 1973 Budget ‘Appendix; and personal con-

tacts with agency respondents.

The different reporting . jirocedures have led to different

- ‘amounts being reported.by CASE and Federa/ Funds as follows:

a. . The obligations for; research and deveIopment to universi-
ties-and colleges reported for Federal Funds in 1971 amounted
1o $1,645- millic.,, or $100 million “more. than' the amount
reported for CASE. Most of this difference can’ be attributed-1o ...
variances in the amounts: reported by certain subdivisions within
HEW. The Federal Funds R&D total for the Nauonal Institutes

- of, Health included funds for General Research Support grants,

and in. CASE" they \vere under the category enmled “general
support for scrence ' which is’ defmed 10.cover such grants. A
higher Office of Educatron R&D total in Federa/ Funds’ also
contributed srgnlflcantly to the overdll Federal Funds-CASE

difference. For Federal Funds OE was  able: to. identify “the

university ‘and college sector as the fifal performmg sector for

« certain State research grants-and report them accordingly. How--

ever for the CASE report this performer |nformat|on was ‘not

. available and, consequently, theSe funds were not included ln

the CASE tabulations. L - S )
A difference in reported totaIs for NSF was another factor

" contributing .to the overall. higher Federal’ Funds total. For

Federal - Funds NSF reported that portlon ‘of science develop-
ment program funds_which SUpported R&D activities, while for
CASE all“such funds- were reported under the “general support

’ for smence” category
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h. The R&D. obligation total to university-administered
FFRDC's reported for e xal Funds was $729 million-in 1971,
or $66 million less than reported for CASE. The $55 million
subcontracted by NASA's Jet Propulsion Laboralory accounted
for w.ost of this difference. For Federal Funds this-amount is
included in ultimate-performer categories (mainly “industry),
while for- CASE the subconiracted amount was included in the
R&D obligations to FFRDC’s administered by universitics,

¢. The toual R&D plant obligations to FFRDC's adﬁin-
istered by universities and, coileges reported for Federal Funds
was $179 million in 1971, or $6 million less than reported for

.CASE. Most of this difference arose from AEC reporting “costs’

for CASE and “obligations” for Federal Funds.

The following factors should also be considered in comparing
the data appearing in the two renorts: I

"

(a} For. Federal Funds ezch agency includes in its own

~ obligations lhc amounts 1ransferrcd 1o other agencies for firther-

Aruntoxt provided by Eic

" ance of ifs work, and the receiving agencies do not report funds

transferred to them. On the other hand, in the CASE survey, the
data are reported by the agency that made the fina/ distribution
of the funds to a given institution. Thus, for the CASE survey,
agencies included funds received from other agencies, and ex-
cluded funds transferred to other agencics, the reverse of the
Federal Funds process. While such transfers >hou[d balance each
other out with no ‘resulting changes in total R&D obligations,
these varying reporting practices do add to the possibility. of
dlffcrelwes between the two reports.

(b) The CASE reports, in most instances, are prepared by.
other components within each agency. than those which prepare
the Federal Funds responses. Furthermore, the CASE data are:
collected several months earlier than the Federal Funds statistics.
Although, in theory, these conditions in themselves should not
lead to reporting differences, in practice differences do arise.
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APPENDIX B
‘Federally Funded Research
and Development Centers

FlSCAL YEARS 1971-73

Department of Defense

Office of the Secretary of Defense

Administered by Other Nonprofit Institutions
lnstrtute for Defense Analyses (IDA)

Department of the Army

_ Administered by Other Nonprofit Institutions

Human Resources Research Organization
Research Analysis Corporation (RAC)

Department of the Navy

Administered by Universities and Colleges
Applied Physics Laboratory {Johns Hopkins
University)
* Applied Physics Laboratory - (University of
~ Washington)
Center for Naval Analyses (University of
‘ Rochester)

Ordnance Research Laboratory (Pennsylvanra

State University) ',
Department of the Air Force -

. A"dministered by Universitiés and Colleges
Lincoln Laboratory (Massachusetts Institute of
Technology)

Administered by Other Nonprof’t Instltutlons

. Aerospace Corporatron e '

Analytic Services, Inc. (ANSER)

Electromagnetic Compatubllrty Analysis Center
(Minois Institute of Technology, Researcn

- Institute (IITR1).) ‘

MITRE Corporatlon ‘

RAND Corporation

Department of Health, Edueatron

‘and Welfare

Offrce of Educat.ionl

Admlnlstered by Unlversutres and Colleges

Center for the Advanced Study of Educational v

Administration (University of Oregon)
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epartment of Defense

Office of the Secretary of Defense

Admrnistered by Other Nonprofit Instntutlons
‘ Instltute for Defense Analyses (IDA)

Department of the Army

Administered by Other Nonprofit Institutions

Human Resources Research Organization
Research Analysis Corporation (RAC)

Depart‘ment of the Navy

Administered by Universities and Colleges -

Applied Physios Laboratory (Johns Hopkins

University)

“Applied Physics Laboratory (University of

Washington)

Center for Naval AnaIyses (University of
Rochester)

Ordnance Research Laboratory (Pennsylvania
State University)

Department of the Air Force
- Administered by Universities and Coiieges :

“Lincoln Laboratory (Massachusetts Institute of
Technology)

r\dmrntstered by Other Nonprof't lnstltutlons

Aerospace Corporatron
Analytic Services, Inc. (ANSER).

Electromagnetic Compatibility Analysis Center

(Hlinois Institute of Technology, -Research
* Institute ([ITRI))
MITRE Corporation : :
RAND Corporation P

epartment of Health, Education,
nd Welfare
Oﬁlce of Educatron1 -

Admrnlstered by Unwersrtres and Colleges

Center for the Advanced Study of Educational
Administration (University of Oregon)

o Provided b ERIC
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Center for Research and Development in Higher
Education (University of Calivornia)

- Centes for Research and Development for

Learnrnu and Re-Education. (University of
Wisconsin) : e
Center for' the Study of the Evaluation of
Instructional ‘Programs (University of Cali-
fornia)

Center for the Study of Social Organization of
Schools and the Learning Process (Johns
* Hopkins University)

Learning Research and Development Center
(University of Pittsburgh)

- Research and Development Center in Teacher

Educatron (University of Texas)

Stanford Center for Research and Development
in Teaching (Stanford University)

Administered by Other Nonprofit Institutions

Appalachia Educational Laboratory

Center for Educational Policy Research (Stan-
ford Research Institute)

Center for Urban Education

Central Midwestern Regional Education Labo-
ratory ‘ ‘

Eastern Regional Institute for Education

Educational Development Center, Inc.

- The . Far -West - Laboratory for. Educational

Research and DeveIObment

Mid- Contrnent Regional Educatlonal Labora-
 tory. ‘
‘National Lab:)ratory for ngher Education
Northwest Regional Educational Laboratory’
Dolicy Research Center. (Syracuse Unlversrty
"Research Corporation) :
Research for Better Schools, Inc.
Southeastern Educational Laboratory
Southwest Educational Development Labora-
ootory
Southwest Regional Laboratory for Education
al Research and Development
Southwestern Cooperative Educational Labora-

tory -
Upper Midwest Regronal Educational Labora-
tory, lnc ¥



Atomic Energy Commission

Administered by Industrial Firms

Bettis Atomic Power Laboratory (Westinghouse
Electric Corp.)

Hanford Engineering Development Laboratory
(Westinghouse - Hanford Corp.)

Knolls Atomic Power Laboratory (General Elec-

tric Company)
Mound Laboratory (Monsanto Researrh Corp.)
National: Reactor Testrng Station (Aerolet Nu-
clear Corp.)

Oak Rldge National Laboratory (Union Carbide -

Corp.)

- Sandia Laboratory (Western Electric Co Inc. —

‘Sandia Corp.)
Savannah River Laboratory (E
Nemours & Co., Inc.)

Administered by Universities and Colleges

‘Ames Laboratory (lowa, State University of

Science and Technology)

| Argonne . National Laboratory (University ~of

- Chicago and Argonne. Universities Assn.)

‘Brookhaven National Laboratory (Assocrated

- Universities, Inc )

Cambridge Electron Accelerator (Harvard Um-

versity)

E.O. Lawrence Berkeley Laboratory (Unrversnty

of California)* "

E.O. Lawrence Livermore Laboratory (Umver-

sity of California)*
Los- Alamos Sctentnflc Laborator
Cof Callfornla) ' it

. National ‘Accelerator Laboratory (Unlversmes

Research Assocratlon Inc.) - ‘

Oak Ridge Assoclated Universities .

Plasma Phy51c5 Laboratory (Prlnceton Univer-
sity): L

Prrnceton Pennsylvama Accelerator (Prrnceton
- University)®

Stanford Linear Accelerator. Center (Stanford
Unlversrty) : :

. duPont de

(University”

Administered by Other N2 fit Institutions

Atomic Bomb Casualty Commission (National
Academy of Sciences)

‘Pacific Northwest Laboratory (Battelle Memori-
al Institute)

National Aeronautics and Space
Administration

" Administered by Universities and Colleges
Jet Propulsion. Laboratory (Callfornra [nstitute
of Technology)
Space Radiation: Effects Laboratory (College
of William ‘and Mary)

National SCience Foundation

Administered by Universities and Colleges

National Astronomy and lonosphere Center
(Cornell University)® ,

Cerro Tololo Inter-American Observatory (As-
sociation of Universities for: Research in.
Astronomy, " Inc.)- : ‘

Kitt Peak National Observatory (Assoclatlon of
Umversltles for -, Research in Astronomy,.
Inc) ‘

National Center for Atmosphenc Research
(Unlverslty Corporat:on for Atmospherlc “
Research) '

Natronal Radto Astronomy Observator/ (As
soclated Universities, lnc) :

‘ ‘In fiscal year 1973 the Natronal Institute of Educatron
assumed sponsorship- of all these FFRDC’s. - . : ‘
?Formerly “Regional Educatlonal Laboratory for the Caro-

: llnas and Virginia:

3 Established - in December 19717to maﬂage ‘AEC's quurd‘

-'Metal Fast Breeder Reactor-program that was formerly managed -

by the Pacific Northwest Laboratory. tnder the wADCO Corp.
“40n June 1971 the two Iaboratorles of the former Lawrence

-~ Radiation Laboratory located ‘at Berkeley and Lrvermo.e were’ .

admlmstratrvely separated and- renamed. ..
“$Phased out as an FFRDC as of the end of flscal year 1971
6 Formerly Areubo Observatory



APPENDIX C

Statistical Tables

Part |

Federal Funds for
Research Development

‘and R&D Plant

ERIC

RO A vt provided by ERic g

RESEAR&H DEVELOPMENT, AND R&D PLANT

C-1.

L2

Overall summary, fiscal years 1971, 1972, and * Page

1973 ¢ o e e L
By agency, fiscal years 1971,1972, and 1973

RESEARCiH AND DEVELOPMENT — AGENCY,
CHARACTER OF WORK, AND PERFORMER

C.3.
C-4.

C-5.

C-6.

C-7.
C.8.

C9.

By agency, fiscal years 1971, 1972, and 1973
By agency and character of work, fiscal year
1971 e
By agency and character of work, fiscal year
1972 (estimated) . ... .o oL
By agency and character of work, fiscal year
1973 (estimated) . v . o oo v v e L
By agency and performer, fiscal year 1971
By agency and performer, fiscal year 1972
(estimated). » o . v oo
By agency and performer, f|>cal‘ year 1973
(estimated). . . .. ... . .. ... L.

TOTAL RESEARCH - AGENCY, PERFORMER,
AND FIELD OF SCIENCE

C-10.
C-11.

C-12.

C-13.

C-14.

C-'I6.‘
C17.

‘C-18.

C'] 9&

C20;

c21.

S C22.

" C23.

By agency and performer, fiscal year 1971
By -agency and performer, flscal year 1972
(estimated). . . . v e i e
By agency and performer, fiscal year i973
(esumatcd)...............; .....
By detailed field of scicnce, rrscal years r971
1972,and 1573 ... .. ... L., “
By agency and field of science, fiscal year
LS Ve e d e e
By ‘agency and field of screnpe, fiscal year
1972 (esumaled). T
By agency and field of science, frscal year
1973 (esumated). e e

and detailed field of science, fiscal year 1972
(esumaled) B S ‘
Psychology. and . physrcal sciences,” by agency ‘
and delarled field of screm,(., frscal year 1973
(estimated) . ©. .

. Life and. environmental - sciences, by agency -
~ and'detailed field of science, fiscal year 1971

51
52

54

56

58

60

62

64

66

68
70

72

74

750

71

Psychology and physical scrences by agency oo
‘and detailed’ ficld of science, fiscal year 1971

8‘1 o
Psychology and physical sciences, by agency : -
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~ NOTES

The source of data is the National Science
Foundation, except where noted on individu-
al tables. o

Estimates for 1973 are bz‘is‘ed on The Budget,

FY 1973, as submitted to Congress, and do
not reflect subsequent appropriation and ap-
portionment actions. ‘

Asterisks appearing in lieu of figures“ indicate
that the amounts are less than $50,700.

The abbreviation “FFRDC”A appearing:ih sta-

tistical tables refers-to Federally Funded Re-'
search and Development Centers. ‘

‘Defense ‘"Ag‘enc’es within .the Department ‘o‘f

Defense inclu ¢ agencies such as the Ad-
vanced Research Projects Agency, the Nation-

al Security "Agency, ' the Defense - Nuclear
Agency, and the Defense  Communications |
Agency. . ‘

Departmentwide Funds of the Department of

~ Defense include the Emergency Fund. and

Civil' Defense.

50.

‘The Atomic Energy Coinmission’s R&D data
- reflect accrued obligations and costs.

In. tables showing extramur‘al performers, ”'
_ obligations to agricultural experiment stations '

are included under obligations to universities -

- and colleges.

‘The Social and Economic Statistics Adminis-
tration, Department of Commerce, was estab-

lished in-fiscal year 1972 and ‘includes the

~former Bureau of the Census and Office of
Business  Economics. SR d

“The ‘Employme.nt‘Stabhdards Administration

and the Occupational Safety and‘Health Ad-

~ ministration, Department of Labor, in prior’

years were included in the former Workplace
Standards Administration. R

The National Institute of Education, which
was  established within the Department of
Health, Education, and Welfare in-fiscal year
1973, will assume .a “major portion. of the

- R&D activities of the Office of Education.
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Table C1. Summary of Federal funds for r%earch development and 'R&D plant, flscal years 1971 1972

[Mrlllons of dollars]

i R “Actual ' Estimates
Item :
1971 1972 1973
TOTAL . EXPENDITURES FOR RESEARCH DEVELOPMENT, . )
" AND R&D PLANT .......................... 15,992.4116,733.9]17,326.9
Research and Development ............. R .. .| 15,379.7116,093.6116,632.4
R&DPIant e e e e e e e e 612.7; :640.3 624.5
. TOTAL OBLIGATIONS FOR HESEARCH DEVELOPMENT, : S oo
AND R&D PLANT .. . .o v v e e e e 16,160.8117,485.3]|18,626.8
Research and Development ............... e 15,549.6116,820.9117,790.8
Total Research . . .. . .ot e e e e e 6,150.2| 6,749.4| 7,296.9
Basic RESBAICh & . . v . v i o vt e e e e e e e -2,132.3|.2,395.2| 2,604.3.
Applied Research'. . . ... ... .. . oo o 4,017.9{ 4,.:54.3| 4,692.6
" Development *, ..... ... e e e 9,399.3{10,071.5{10,493.9 °
R&DPlant. .. .. ... ..... e e e R 611.2| 664.4(. .836.0
Research and Development ‘
Performers : ST S
. Federalintramural® . .. .. .. e e TR, 4,165.6{ 4,509.1|.4,597.8
Industrial firms .. .. ..o e e e 7,6305| 8,120.6| 8,682.9 "
" FFRDC's administered by industrial firms. .. ... ... ... 480.2(..-515.1{ .~ 5563.3
Universities and colleges . BN 1,644.511,916.3{2,126.1,
FFRDC’s administered by unrversmes and colleges e s 72891 . 782.7 817.9
Nonprofit institutions = . . ... .o h e .. L 485.6| - 510.3| . 484.2
FFRDC’s administered by nonprofit rnst|tut|ons ........ 210.2| -197.4| - 207.5
Other domestic performers T e 1411|1815 227.5
‘ Fore|gn, P P 631 828 93.6
Research .
" Performers . RSIRIET ) s
 Federatintramurat® . . ... ... e o 2,033.2|'2,171.9} 2,273.0
Industrial firms . . . . . o e e e e 1,626.9( 1,705.2| 1,913.9"
- FFRDC's administered by industrial f|rms e el o787 16,2 805
Universitiesandcolleges . ... . . .. ... . ... .. 00 .. 1 495 71:1,7567.41.1,953.1
FFRDC’s administered by umversmes and colleges ... ... '398.9 44201 467.1
Nonprofit institutions .. .. 0. ). oo . 314.31 ..360.5 320.3
FFRDC' s‘adm|n|stered by nonprofit institutions . ... .. 52.4]... 52.2] . 8677
Other domestic performers . . . ..o . ov o oo oL . 100.5 121.8] 1456
Foreign" ... .. .. ... iiiiiinn . e 527|622 75.7
Fields of science ‘ ‘ : : ;

‘ Life'sciences ... ... ..... e e 1,673.3|°1,967.6] 2,126.0
Psychology. " v .. ..o il 115.7] *140.5|  144.6
Physical sciences . ... ... ..... .. P P 1,04261 1,116.1].1,230.9

. Environmental 5c|ences T 677.5 764.3{-. . 804.6
Mathematics ... .. .o e o5 i e e e 12171 .-138.7] - 142.2
Engineering . ... e e e e v e el T2,011.2) 2,163.2) 02,2581
SOCial SCIeNCES . v vt e e e e e e e e e -306.7 330.5]-.403.0
Othersciences . .. .c .o .o u.. e e 102.6|. '128.6| '187.5

Basic Research
Performers .
Federal intramurat? . . ... ... .. .. .. . . ... 634.6( 577.9| ' 590.3
Industrial firms . .. v e e e e e e e 412,5| "469.5| 521.3
FFRDC's administered by industrial firms. ... ... .. ... .. 29.2 30.3|: ' '30.4
Universities and colleges .. . . ... ... e U 794.4(.. 913.4| 1,024.0

.FFRDC's administered by un|vers|t|es and co||eges ...... 260.0 286.5 301.3 -
NONProfit institutions .+ v v 5 i v e b v e e e e e 72.4 79.3 82.3
FFRDC's'administered by nonproflt |nst|tut|ons e e 2.1 5.5 11.9

ttem-..0. - =

" Foreign

- Engineering
~Social sciences

" FFRDC's administered by unlverslne
- Nonprofit institutions

- Nonprofit institutions

Basic research — Continued

Orher domestic performers A

Fields of science |

Life sciences
Psychology .. ........0 .. ..
Physical sciences ., . ... . ... o
Environmental sciences . . . ... . L
Mathematics : :

Other scnences

Applied research
Performers .

Federal intramural® ‘
industrial firms . '

FFRDC's administered by |ndustrra| fr
Universities and colleges

FFRDC'’s administered by nonprom ir
Other domestic performers . . .. ...
Forergn s ‘

Fields of scrence

Life sciences
Psychology ..............
Physical'sciences *. ... . . . ..
Environmental sciences . .. .. .
Mathematics - :
Engineering ’
Socialsciences
Gther sciences,

..............

DeveIopment
Performers .
_ Federal intramural®

Industrial firms ... Lol
FFRDC's administered by |ndustr|a| fl
Universities and colleges . . . ... .0 i
FFRDC's administered by unlversrtles

Nonprofit institutions - . .

.~ FFRDC's administered by nonprofrt ir
* Other dorestic performers ‘
© Foreign ..o el Pt e

R&D.Plant. '
Performers supported

Federal intramural
Industrial firms™ © .. L L
FFRDC's administered by industrial fl
Universities and colleges )
FFRDC's administered by unrversmes

...........

......

FFRDC’s administered by nonproflt ir
Other domestic performers ;.. . .7 :
Foreign .

,...

Bntramural activities. cover costs assoclated with ‘the administration. of intramural and extramural

- programs by Federal personnel as’ weII as actual intramural performance.

SOURCE: Natlonal Sclence Foundatron
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Fable C-1.

K

Summary of Federal funds for research, development and R&D plant fiscal years 1971 1972 1973

[Mulllons of dollars]

Actual - Estimates
1971 [1972 1972
EVELOPMENT, ‘
e . 15,992.4(16,733.9]17,325.9
.......... 15,379.7 16,093+ (16,6324
.......... 612.7| 640.3] 6945
LOPMENT N R
.......... 16,160.817,485.3(18,626.8
.......... 15,549.5(16,820.9]17,790.8
.......... 6.150.2].6,749.4| 7,296.9
........... 2132.3| 2,395.2| 2,604.3
........... L 40179| 4.354.3| 46926
........... 9,399.3[10,071.5]10,4939
........... 611.2|  664.4] - 836.0-
.......... 4,165.6] 4,509.1| 4,597.8
............. 7,630.5|-8,120.6|8,682.9
........... 480.2| 515.1| ' 553.3
.......... 1,644.5| 1,916.3].2,126.1
leges . .. ... 7289| '7827|  ®179.
S 4856 | 510.3| '484.2
ns. L 2102 .197.4| . 2075
............ 1411| .187.8|. 2275
........... - 63.1 828/ 936
2,033.2| 215 i8| 22730
1626.9|1.705.2| ‘19139
~78.7| " 716.2| 805
1,495.7| 1,757.4| '1,953.1
398.0| ' ‘4420 4871
314.3| 3605 -+ 320.3
52.4| 522\ 677
100.5|« 121.8] 1456
52.7| 622|757
.......... 1,673.3} 1,967.6| 2.126.0
........... 115.7] . 140.5| = 144.6
........... 1,042.6| 1,116.1| 1,230.9
.......... 677.5| 764.3| . 8046
........... 121.7| . 1387 1422
.......... 2111.2| 2.163.2| 2,258.1 "
............ '305.7| '330.5| 403.0
.......... 1026|1286 1875
.......... 534.6| 5779 590.3
........... 412.5| 469.5| 5213
.......... 29.2| 303|304 .
.......... 794.4{ 9134| 1,024.0
leges . ... .. 260.0| - 286.5| 301.3
R 724|793 823
ONS . o o 214, 5.5 1.9

Actual. .Estimates
“ltem ‘
197 1972 1973
Basic research — Continued .
Other domestic performers . . . .. . ...... e 19.2 1206 227
CFOrRIg e Yo 7.9 12.1 201
erlds of science . s ‘
Lifesciences . .. .. ... L . e e 595.7 7384 | 8142
Psychology "~ & . . . . L e e e 48.8 '57.5 620
Physical SCIBNCES . . . .\ v v e e e e 7434 769.6 8716
Environmental sciences . ... ... ... 392.7 | 4556 4674
Mathematics . . . . ... .. ... e 52.3| 604 _ 597
Engineering - ... . ..o e 219.7 225.5 2088
Socialsciences . ... ... e 69.6 -80.6 106.3
Other scnences .......................... 10.2 76 143
Applled research :

Performers )

- Federal intramural® . . . ... L L e 1,498.5 | 1,694.1 | 1,682.7
Incustrial firms ... .4 o e e 1 214,41 1,235.7(.1,3926
FFRDC’s administered by mdustrlal firms. ... .. .. ~46.4 | 459 501
Universitiesand colleges . - . . ' 0. 0 oo v i 701.3 844.0 | - 9291
FFRDC's administered by universities and colleges ....... 138.9:| 1554 | .1658"
Monprofitinstitutions " .. . . .o v L e e 2419 281.2 238.0
FFRDC’s administered by nonprofit mstotut«ons ......... 50.2 46.7
Other domestic performers . . .. . . . .. v o v e e v 81.3 101.2 4 1229
Foreign . . .o e e e e 44,8 - 50.1 55.6

Fields of science ; B
Lifesciences .. ... ..o e 10776 11,2292 1,311.8
Psychology & . v i i 66.9 83.0 826
Physical sciences. ... .. . 0 e e s e e 299.2 346.5 359.3
Environmental sciences - . . . .. . o Lo e el 284.8 |- 308.7 |. 3372
Mathematics . . .. . ..o i e i i e 69.5 78.3 825
Engineering. . . . .. .. . e e e e 1 891.5.|1 1,937.7 | 2,049.3:-
Social sciences . . ... L. L L. L o ©236.1 | - 249.9 296.7
Other'sciences™ . . ..... .. ... ... oot ‘92,3 121.0| 1732

Development -

Performers :
Federal intramural® . ... ... ... .. ... ... ...... 2,132.4°( 2,337.12,324.7
Industrial firms . . . .. L L e e 6,003.6 | 6,415.4 | 6,769.0
FFRDC’s'administered by industrial flrms .......... 404.5 438.9 4728 -
Universities and colleges. ....... .. . . .. . .... Ll 148.8 1579 1730
FFRDC's administered by umversntles and colleges 330.0 340.7 3509

* Nonprofit institutions - e e e e e 17.3 149.8 [. “1639
FFRDC's'administered by nonproflt institutions .. . .. . 157.8 145,2 139,7-

.. Other domestic performers " ... . 0. oL 40.5 '65.8 819
‘Forelgn ................................. 10.4 1207 179
H&D Plant

" Performers supported 1
Federal intramural . . ..o .. ..o . L0 e 200.0 | 272,6| 3906
Industrial firms oo e e e e 56.8 92,56 102.0

.. FFRDC’s administered by industrial firms. . . .. . ... ... 110.6 84.6 - 86.8

“Universitiesandcolleges- ... . ... .. ... .......... 49.2 54.0| . 69.2
FFRDC's administered by umversmes and colleges ...... 178.7 132.8 1444
Nonprofitinstitutions ... . 0 o oL vl oo ' 25 1977 311"

- FFRDC’s administered by nonprofit msntutaons ........ 3.3 39 6.5

- Other domestic performers . . . .. .. ... .%........ 1.2 1.7 25
Foreign . . . e e e e e 89| 25 28

55.8

| with the administration of intramural and extramural
ctual intramural performance. .

ERIC
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