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) This report is the 204th in an annual series that
provides information on the magnitude and distribution of federal
Besearch and Development (E5D) programs. The data for the 1970-76
period on which the report is based were recaived from agencies early
in 1975 and reflect plans in the President*s 1976 budget. They were
disaggregated in the survey by a nuaber of measures, such as
character of vork, performer, and field, vhich are analyzed in detail
in the various sections of the report. The aggregates are related in
+he first section to broader econoamic indicators, Some of the
highlights of the report include: (1) a 15 percent increase in 1976
ia federal 2&l obligations budga® program totals: (2} although the
share of the federal budget represented by the REDP his declined
continuously from 1965 to 1975, it is estimated % increase the share
to 6,3 percent: (3) federal agencies continue to comprise the major
source of national R&D funding; (%) industry sources have provided a
great deal; and (5) a slight decline in applied research obligations
is shown. (Author/EB)
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FOREWORD

This report is the 24th in an annual series thal provides

infornation on the magnitude and distribution of Federal R&D

programs. The data for the 1974-76 period on which the report js based

were received [roin agencies early in 1975 and reflect plans in the

President’s 1976 budget. They were disaggregated in the survey by a

number of measures. such as character of work. performer. and field,

which are analyzed in detail in the various sections of the repori. The

' aggregates are refated in the firsl section to breader economic
indicators. The yniforin reporting guidelines provide a consistent

basis for the study of lrends by all the mi jor measures over a limespan.,
3 1 r b " |- - 3
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subsequent appropriations and
apportionment actions

]
The dala appearing in this reporl for fiscal year 1976 were
compiléli belween March and May 1975. They are based on The Budgel
of the United States Government. Fiscal Year 1976, as submitled to the
congrest in February 1975, and do no! reilect subsequen!l con-
gressional aclions or changes made by Execulive apporlionmenl.
Based on eslimates made in January 1976, these subsequen! aclions
will reduce 1976 Federal R&D obligalions from the $21.7 billicn
appearing in his report lo approximalely $21.3 billlon. Eslimaled
reducticns from the levels shown for a number of agencies, particular-
ly reductions for ll:e Departmen! of Defense ($755 million), the
Department of Transporlation ($60 million} and the National Science
Foundatlon ($50 million} more than offsel anlicipaled increases for
other agencies, parlicularly the Energy Research and Developmeni
Adminisiration ($430 million). More detalled and further revised
information on 1976 R&D obligalions will be presenled in an NSF
Highlights in mid-1976 covering fiscal years 1975-77, as well as in nex|
year's Federal Finds reporl,

note

In all 1ables and charts, details inay not add lo lolals because of
rounding. P’ercentages appearing in the text were calculaled on the
basis of thousands of dollars and may differ from percentages in tex|
laliles based on Tigures ronnded 1o millions of dollars.
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Distribution of Federal obligations for research and development.® FY 1976 {est.)
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HIGHLIGHTS

®  Federal R&D obligations {piant excluded ! are expected Lo rise [rom
517.4 billion in fiscal year 1974 1o $14.9 billion in fiscal year 1975
and 521.7 billion in fiscz] year 1976. When an adjustmenl is made
for inflation. the 8-percent increase for 1975 is converted lo a
decline.! The 1976 Jevel, an increase of 15 percent, represents real
growth unless final appropriations are far lower than the 1976
budget progran tolals.

®  The share of the Federal budget represented by R&D and R&D
plant programs has declined continuously from 1965, when the
ratio reached a high of 12.6 percent, to 1975 when it was an
estimaled 6.2 percent. The estimaled R&D lotal for 1976. however.
would raise the share to 6.3 percent.

& When measured as a share of relatively controllable outllays—
those thal exclude fixed -cost and open-ended programs?*—the R&D
and R&D plant portion of the budgel is found {0 be 14.9 percent in
1976, compared with 14.4 percent in 1975.

®  Fedzral agencies continue to comprise the major source of national
R&D funding. In 1975 they provided slightly more than one-half of
the national R&D total, compared with almost two-thirds in 1966.
Industry sources have provided most of the rest in the 1966-75
period.

®  Thenational R&D total was $21.9 billion in 1966. and by 1975 was
an estimated 534,3 billion. As a share of the gross national product
{(GNP). national R&D support declined from 2.9 percent in 1906 to
an estimated 2.4 pereent in 1975. Federal R&D support declined
from 2.2 percenl to an eslimaled 1.4 percent.

o ihe: abseace af areltable RAD e ast mdes the GXI? Lrass nabenal producilimphe apewe e
dellator was ased (o conreet RED obhganons (o constani dolbies The GNP deflatar inclodes thy
ellpcts af the price shange for all goods and services an the economy ol thecefure con anly
indscane approximane changes in casts ol iagrats speabeolly colared te R&D perfotmatice,

¢ Sectel wsurince. bousinl PASMEIIS. imeresG o anil oiber prokrams. See Offwe of
Minatement aml Bndget. The Hodget of the United States Govethneot. freeal Year 1976
Washinginn, 1.0 20402 Sopt. af Devitents, U1 S Gos ernarent Ponting Q5w el pp 35345 ami
lechoae al nutes of s cepoel Fapprabs Al
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Althcugh DOD and NASA are 1l the leading agencies in R&D
supporl. they refleet subslantial constant-dollor declines in
funding between 1966 and 3975 DO} down by 21 percent and
NASA by 62 percent. In !he same period. ERDA programs? feli 1
percenl. whereas NSF programs rose by 60 percent. HEW by 49
percenl, Interior by 24 percent. and USDA by 13 percent.

In 1976 an estimaled 515.9 billion. or 73 percent of the Federal R&D
total. will pe obligated to extramural performers. The remaining
$5.8 billion. or 27 percent. will support inlramural performance.

Funds lo industrial firms (including FFRDC's) are expectled 1o
increase 23 percent over 1975, while funds to unive-sities and
colleges will drop an estimaled 3 percent.

Basic research obligatlions will aniount lo an estimated $2.7 billion
in 1976. Although a record high. this level represents a decreasein
conslant dollars from 1973, The total of $2.6 billion in 1975 (latesl
calculable year) is 16 percent lower than the 1967 high in real
terms. As a share of the Federal R&D total. basic research is
expecied o be 12 percenl in 1976, compared with 14 percent in
1975 and a high of 15 percent in 1972,

Applied research uhl?galions are expecled !o he 5.6 billion in
1976. another record high, although close i0 a leveling off in real
perforinance. In constant dollars the lotal of $5.1 billionfor 1975 is
G percent lower thanthe 1966 pea¥ The applied research portion of
the Federal R&D total is exp .'r) lu he 26 percent in 1976.
compared with 27 percent in 1575,

Development obligations are estimmated al $13.4 billion in 1976, a
level higher than the previous high in 1967, In constant dollars
however, the total would be well helow that level. The 1975 level of
$11.2 billion is 36 percent lower than the 1967 total in real terms.
Asashare of the Fecderal R&D total, developmient is expected to be
62 perrent in 1976. compared with 39 percent in 1975.

In 1974 Califlornia continued 1o lead in Federal R&D support with
24 percent of the total (compared wilh 32 percent in 1965).
Maryland ace sunted for 9 percent of the lotal. Massachusetts for 7
petcenl. sd New Yorx for 6 percenl. These four Stuales each
vececived more than §1 biflion fu R&D funds. In 1974 mote than
$100 wiliion was directed to eoch of 23 States. and every State
received some R&ld support.

Praat G 1971 ddnta Jar AEC tefe pged
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INTRODUCTION

10

The changing nature of Federal support to science is closely
watched both by policymakers and those who are affected by policy
decisions. Each year the R&D portion of the Federal budget is analyzed
and compared with past levels of funding at the time the budget is
issued. Because the Federal Government provides more than one-half
of the funds expended nationally on R&D activifies (an esiimated 53
percenl in 1975) the plans of R&D performers—industrial firms,
universities and colleges, and oilier nonprofit institulions—are
directly affected by the anticipated expenditures of Federal agencies.
Science planning and advisory groups and those who study the effects
of R&D efforts on economic growth also have 2 strong interest in the
direction and impact of Federal R&D funding. The first analysis of R&D
programs appears with the budget document.! and ether analyses are
usually made shortly thereafter by groups in tht scientific community,
in research organizatlions, and by the press.

Federal Funds for Research, Development, and Other Scientific
Activities represents a later and more detailed analysis of the R&D
componenti of the Federal budget. A brief summary of the contents of
Federal Funds, Volume XXIV was published as svon as broad survey
tolals were available2 The report is based on an exlensive question-
naire distributed in Janvary 1975 and completed by 93 agencies and
agency subdivisions in the March-May period. Data were edited and
processed by the National Science Foundation (NSF} and appendix
tables prepared by computer processing. These tables were made
separately available in advance of the report.?

* See Office of Management nnd Budget. Spocial Analyses. The Budget af the United States
Govermment, Fiseal Yeoar 1976, “Special Andlysis 1% R ch and Develng \ PzoREaims™
Waslingroa, D.C.) 1975, . 252,

¥ Natohal Science Foundation. Science fiesourees Studics thghhighis."Federal R&D Funding
Shows Sighilican: Rise in FY 19767 [NS¥ #5.32 1) Sejlcmber 8, 1975 (Washington. D.C. 20550}

» Nationsnl Seience Foundalisn, Detoded Shatistical Tabtrs, Federol Fmds for Research.
Pevielipment, gud Other Seienisfic Activities. Fiscal Yeors 1974, 1975, and 1976, Vol XXV INSF
75-323) (Washingtan. LG 205500 1975 These are obtairable gralis vr fequest to NSF.
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The dala shown in this edition of Federal Funds are comparable to
those included in the Special Analysis of Federal R&D programs inthe
President’s budgel te Congress for fiscal vear 1976. The same
definitions for research and developmen! and R&D planl are used in
both reports. Some differences exist in dollar amounts shown in the
two reporls because of the different timing of agency responses and
because the Federal Funds report includes a few agencies omilted in
the Spceial Analysis. The chief difference, however, is that Fedcral
Funds provides detail on research, performers, fields of science. antl
geographic distribution, as well as a more complete description of
program changes between 1975 and 1976, and a comparison of R&D
totals with broad economic indicators, which are not given in the
Special Analysis.

Users of Fedcral Funds data should be mindful that figures for
recent years are subject 1o continuzl change and that the timing of the
survey is worth noting. Serveys are ccnducted al the midpoint of the
middle fiscal year in each 3-year hudget cycle. In Federai Funds,
Volume XXIV. data for 1974 reflec! transaclions of a compleled fiscal
year and. lthus. are “aclual.” while dala for 1975 are subjecl lo
reprogramming and apportionmen! aclions and for 1976 Lo appropria-
tion. apporlionmenl. and reprogramming actions and, thus, are
estimated. The levels shown for 1975 in this report would. therefore.
differ from those shown for 2975 in Federal Funds. Volume XXIII.

The most reliable historical record is the onegiven in the appeadix
tables for the latest edition. In the current repor! the historical time
series covers R&D funding by agency. performing sector, characler of
work (basic research. applied research. and development). and field of

LRIC
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science, as well as by Slate distribution. But Lhe main emphasis of the
analysis is on Lhe currenl [1974-78) period. The reporialso zovers R&D
plan! data and data on scientific and technical informalion activities.

While the statistics in this report do not rcfiecl accounting
precision, they do provide an accurate measure of lrends.}ost agency
R&D programs are not idenlified as budgel line items [although a
number of them are so idenlified}, and for thi: reason R&D programs
usually have to be separaled by respondenls from larger appropriation
accounts. They must then be furiher subdivided into the elements
requested in the survey; e.g.. research, development, R&D data by
performers, research by fields, R&D data by Slate distribution, etc.
Queslions sometimes arise as to the exact boundaries »f R&D
activities, and the assignment of given programs 1o basic research,
applied research, development, and field: 4i science is often judgmen-
lal. By this time, however, most agencies have had many years of
experience in fr tiilling Federal Funds survey requirements so that they
have develope celiable response systems.

Agencies are bolh prodncers and users of the data. and this fact
serves (0 increase the interaclion belween NSF slaff and survey
respondenls in developing precision and clarifying definitions. Other
users include members of Congress and congressional commillee
staffs, science administralors in the Executive branch, members of the
scientific community, science historians, executivesin industry andin
research inslitutes. and members of the press. For some of these
audiences Lhe data in this series are sufficieni for their purposes.
although for others the data =zive as a baseline for more detailed
studies.
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Section 1. FEDERAL R&D PERSPECTIVES

Federal R&D obligalions {plant excluded) were $17.4 billion in
fisca. year 1974 and an estimated $18.9 billion in fiscal year 1975 and
were scheduled to reach $21.7 billion in fiscal year 1976 in the
President's budget 10 Congress. All hree years represent recard highs
in Federal R&D 1otals. The relative gains lor the lasl iwo yea s are 8.4
percent and 14.5 percenl. respectively.

When each of these figures is adjusted [or an 11-percmi rate of
inflation. however. the 197§ increase reveals an actual decline.
although the gain lor 1976 will still represenl an advance un ess linal

—— Current dollars

2} seseesesses Constant (1967) dollars

R&D toutal

Development

appropriations are well below the President's reguesied srogram ; T, e
levels. Viewed against a 10-year perspective. 1976 represents only the s T e vesesescssssssasee, b
third year in the 1966-76 decade that any real growth has beea shown ) HRL TPPPPON £
fn overall Federal R&D lunding. At no poinl has the 1967 p -ak heen L ) a4 ¢
regained. In facl, the anticipatled 1976 ligure could be maore than 20 | Basicresearch  Appfied rest arch B B
percenl below the 1967 level in terms of real performance. 2 TITTTITIe cecessssssnecnssannssssnntereeseent ]
In 1976, signilicanl increases are shown lor the Department of Tonmmmtsnssestacese. ‘t
Defense (DOD). the National Aeronaulics and Space Admintsiration ?ﬂ . ﬂl : . 1|° ! . 7'2 : L - ™.
(NASA). and the Energy Rescarch an<d Developtneni Administration . o e Yeur - fost) - .
(ERDA). each «of these increases large enough lo reflect growth on a : ‘ C . ;
nonstant dollnr basis. Accompanying this grewth is a rise in share of Averege Annual Perosnt Charige - .
totul for the DOD/NASA componenl! for the first timte within the past Character of work 1960-67 197674 197475 1976.76 :
decade. The lwo agencies logelher represented 79 percent of all Federal Cumentdoliars
R&D obligations in 1966, bul thereaiter their share Tell steadily to an RGO total 1.8 .8 8.4 145
estimaled 63 percent in 1975, In ithe 1976 budget the trend is reversed Research 154 45 7.9 6.5 .
with a rise in share lo an anlicipaled 65 percenl. Thus. despite the 1976 2;7;{?;35[::;‘;"":" o3 32 o3 g_g '
increase in ERLA programs, the “civillan™ agencies will reflect only a Development 105 -13 88 201
35-percen! share in 1976, compared wilth 37 percen! in 1975. Constant dotiarsd ’
The prograun girowth of DOD. the leading agency. more than any R&D 10tal 2.9 -39 ~2.2 (b
other faclor, acevunts for the significant riseinFederal R&D funding in R b ssearch g - ,’; :E'g '.E:
1978, and whoen the increase Too NASA programs is added. these tsva Apphed rasearch n7 -5 -15 frat
agencies mnake up more than thiee-fourths of the overall Federal gain. Development 85 ~5.8 ~1.8 tb! .
Nearly all of the remaining agencies plaa increases for 1976, but ERDA ) .
i5 the only one whose increase is aheacd of anticipated inflation. The w y nieum -
Depariment of Health, Bducation. and Welfare (HEW) shows an SOURCE: Natlerw! Solance ’Mi
Py

absolule decrease in 1976, the sole major agency wilh an overall loss.
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When supporl trends lor leading ngencies
are analyzed lor the period (rom 1966 (0 1975
(the years for which actual deflators are
available), it is found that DOD, NASA, and
ERDA! are the only ones lo reflect real
declines in R&D funding. In conslant dollors,
DOD program levels fell 21 percenl between
1966 und 1973, NASA program lavels 62
percenl, and SRDA levels 1 percenl. The
olher important R&D supporl agencics
incrensed their programs in terms of real
performance: the Nalional Science Founda-
tion (NSF) by 60 percenl, HEW by 44

T ERDA i basedpn A lomad. Energ v Counmm s on [AC] daia
prior 1o 1971,

ERIC -
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percenl. the'Deparimen! of the Interior hy 24
percent, ant the Departmen! of Agriculture
(USDA) by 12 percenl. Belween 1970—the
year of ils founding—and 1975. the Environ-
menlal Protection Agency (EPA) showed a
139-percent incrense in constant dollars.

On an aggregale basis the R&D progrims
of the DOD/NASA component were reduced
by 38 percent in constant dollars helween
1968 and 1975 while the joinl programs of
the remaining agencies were increased 35
percent.

The relative emphases placed un rescarch
and development changed acsordingly. The
chiel weight of DOD and NASA prograns is
on developinent, aml the size of their
development programs has strongly in-
fluenced changes in overall Federal R&D
trends. With the real decline in DOD/NASA
funcling, overall Federal development sup-
port showed a corresponding drop of 30
percent in constant dollars between 1966
and 1975, In the same period unding for
research fell only 8 percent.

The 1976 budgel moves in the opposite
direction. The shares of the character of
work components within the Federal R&D
total are expected (o be 12 percent for basit
research, 26 percent for applied rescarch,
and 82 percent for development. Thr Yr-ig
research slmre is 2 percantage points and (be
applied research share 1 percentage poin
lower than io 1975 and the developuent
share 3 percentage points higher. These
ralios reflect the planned increases in ROD,
NASA. and ERDA funding in 1976 nnd the
anticipated deop in the HEW research effort.
Between 1966 and 1978 the developmeat
share, after reaching a high of 68 parceni i
1967, had shown n tendency (o decline as
“ivilian™ programs griny,
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R&D Plant

Federal oblipalions for R&D plant are
expected to rist from $776 million in 1974 ta
an eslimated $1.001 million in 1975 and then
1 fall to an estimated $837 million in 1976.
In each of these years ERDA aecounts for
approximntely one-half of the R&D plant
achivity, DOD accoanls for approximalely
one-fearth and NASA for moeh of the rest,

14




E

Federsl obligations and expenditures,
fiscal yxars 1940-76

|Dollars in millions]

Research, devcloprpenl.
and R&D plau Expends-
lures as
percenl
Tolal of total
budget{ Obhga. | Expend- { budget
Fiscal year outlays? homs tures outlays
585 M $74 08
13,980 {'; 198 14
34,500 4]
78.909 t‘; 602
93.956 by 1377 1
95,184 ‘3 1.591 1
61,738 ") 918 1
931 $691 2
36,493 868 855 2
40.570 1.105 1.082 2
43,147 1175 1.083 2
45,797 1.812 1.3 2.
67,962 2138 1.818 2
76.7 330 310 4
70, 3,018 3148 4
68,509 2715 %3 4
70.460 3237 A4 4
76,741 4309 4.462 s
82.575 4.906 4.991 6
92,104 7.3 5.806 6
92,221 8.040 7.744 8
97,795 9,607 9,287 9
106,813 11,069 10,387 )
nL3e 13,663 12012 n
118,584 15,324 14.707 12
118.430 15.746 14.889 12
134.652 16,179 16.018 1
158,254 17.149 16,859 10
178,433 16.528 17.049 9
184,548 16,31 16,348 -3
196, lg.ass 15,736 -3
211425 16,175 5092 7
231,876 17.114 16,743 7
1973 .. 46.526 1?.%36 17.510 7
1974 ... 268,292 18,205 18,326 6
1975 fast) . 33446 19.906 19,441 6
1976 (es1)* . 349,372 22,489 21.912 6

* BN w0 L5Cel year 1953 emounls 101 BO'h CULPINORY And expenditures
wodude  pay and  aligwance of  mililery  JersAnel 1 restarth  and
development ! Outayy nciudo eapenditury «plus netlending Data thraugn
fiscal yoar 1953 ate oo terms o ihe  Congohdasd Cash Sutemont ans aala
Reguing wilh LiSCal yeae 1954 aip interms ol the Hindwd Budge!  For purRoses

oA feevad NG Inend i the dat, Consuie «J10 0o reported Ona gentrally
D 3 PN * Tnesa e bated n aMdunts
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Relationship to Total Budget

In the years lollowing World War II the
R&D porlion of the Federal budget showed
an increasing tendency lo rise as a share of
the budgel tatal. In ike {ifties wost R&D
activilies were devoled to defense and
atownic ¢nergy missions, bul by the sixties
the rapidly expanding space program con-
tribuled measurably to Federal R&D totals
and henlth research began to gain by much
larger increments than in previous yeurs.
Federal R&D and R&D planl expemlitures
grew steadily, and as a share of the total
budget they reached a peak of 12,6 percent in
1965.2 Therealter, even though total R&D
funding often rose and even though many
new R&D pragrams were initialed, the ratio
conlinued to fall. This was partly caused by
lower tolal dollar support lor research and
developmenl in some years butl more by the
sheer growth of the overall budget,

A slight reversal of this trend is indigal e
for 1976 when the ratio of R&D and R&D
plant expendilures is expecled to he 6.3
pureent compared with 6.2 percent in 1975.

A more us:ful comparisen can lye olrtained
by relating R&D fTunding levels 1o that
portion of tle budget that is relalively
controllable. In recenl years an increasing
portion  of the Federal budgel has
represealed  open-ended and  fixed-cost
programs. such as social security, v elerans
benefits, Modicare, unewiployment assist-
anee, genera revenue sharing, and interest
on the Federl debt, The purl of the budgel
that contain: these programs Is relatively
uncontrollab e in that it cannot be changed

“Ra) and ReD idant ey
e e el b gebate ¢ bedey
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without changes inexisling subslantivelaw.
With each new budgel yeor, however,
appropriations are made for the rest of the
budget, and within this arca, the portion
allotted to R&D programss an indicalion of
the priority given lo research and develop-
ment in relation to other Federal activities.

Between 1967 and 1976 total Federal
budgel outinys rose from $158.3 billion loan
eslimated $339.4 billion, Within these totals
the relatively controllable portion, which
inciudes R&D lunding. is seen 10 have risen
from $103,2 billion in 1967 [(earliest
calculable ycar} 1o an estimaled $146.8
billion in 1976, a decline in share from nlinost

Foderal budget outiays by rlatively controliable
and uncontrolishie components

{880one of dollers)
0
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two-thirds of the budgel to slightly more
than Iwo-fifths. As a portion of these
relatively conlrollable oullays, R&D-related
expenditures fell [rom 16.4 percent in 1967 to
a low of 1.7 percent in 1970, but thereafler
rose and are exyected lo be 14.9 percent in
1976.

Relationship to National R&D Total

Althongh the role of Federal support
within national R&D uwodertakings
diminished during the i966-75 period.
Federal lunding remained demmant. in 1960
Federal agencies were the source of 64
percent of all national expenditures for R&D
purpeses. but by 1975 (latest calecnfable
year) lhey were still responsible for an
eslimated 53 percenl. The ways in which
Federal agencies direct their funds—to
perfonners, fields, and types of work—have
far-reaching effecis on the pattern of seien-
tific :clivity within the economy. As the
Federal support share has decreased. the
indus'ry support share has visen: from 33
percen:l in 1966 to an esthnated 43 percent in
1975. Qver that period indusiry support (o
R&ID aclivities hus grown on a conslanl-
cioliar basis whareas Federal support has
declined.

The national R&D total showed little
change in real lerins belween 1566 and 1975.
actually a decline of £ percent. In current
dollars. however, the national total grew
each year—from $21.9 billioa in 1966 1o an
eslimated $34.3 billion in 19752

Wilhin this total effort. perforimance
sectors roveal a different patlern  fron

»Sre Natweal Soea e Fooadatan, Setonal Patierns of
TP Yesonure s Funds umd Alanpoaes v the Unrted Strges,
Bl T3 INST TS [Washington, D 20H0E Supt af
Duvaments, U4 Covetnmenl Peiniine Offwe). 1973
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funding sources. Each year within the 1966-
75 limespan indust ial firms have accounied
for more than lwo-lhirds of the national
workload—an estirialed 69 percenl in 1975,
Federal intramura. performance was ex-
pecled to account lor 15 percent that year,
universilies and colleges [including
FFRDC's)* for 12 percenl, and olher non-
prolit institutions lor 4 percent. An almost
itentical perforniance patlern was shown in
1966.

Relationship to GNP

In the midfifiies systewnatic studies began
to be conducled by economisls on the
retationship between R&D activities and
economic growlh and productivity. As
attenlion has continued to be fecused on this
question. the investigalions have hecome
increasingly  sophisticated  and  precise.
although considerable elfort is still needed
to achieve close cause and eflect
measurements. As part of the background
for analyses in this field. data on trends in
R&DGND ratios are useful.

in 1966, the share of nalional R&D expen-
ditares in the gross natiowal prochict (GNP)
was 2.9 percenl and remained the same in
1967, bul each year thereafler declined until
a low poinl of 2.3 percenl [eslimale] was
reached in 1974, The indicaled ratio for 1975
is 2.4. a slight increase.

During the same period the share af the
Federal R&D effort® in the GNP lolal
declined more steeply. In 1966, this share
was 2.2 percent. but in both 1974 and 1975
the estimated share wis 1.4 percent.

* Frderally Funded Teseatdl and Dot elopmenl Cenlers
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Current Programs

In 1976 DOD will account for approximately one-hall of Ihe
Federal R&D total, as has been the case for a number of years. The
anticipated shareis 49 percent. Theoverall program increase of an
estimaled $1.776 million is the largest for any agency and
represenis abou! {wo-thirds of the anticipaled growth in Feder: |
R&D obligations is 1976.8

The Air Force and the Navy have each scheduled an increase that
amounts lo more than one-third of the DOD (olal. For Lhe Air Force
the mujor growlth is altribuled to development of the B-1 advanced
sirategic bomber, tlze F-16 air cuinbat fighter. and the NAVSTAR
global positioning syslem. Important gfforts wiil also continue on
the advanced warning and roatrol system {AWACS), the
Minuteman I11. the advanced ballislic reentry system (ABRES),
and the advanced medium STOL transport. The Nuvy increase is
derived mainly from the Tridenl ballislic missile, the air cambat
fighter, and the submarine launched cruise missile. Majer efforts
alsa continue on such Navy programs as the Aegis fleet air defense
system. the anlisubmarine warfare system, and the Trident
subinarine. The growth in Army programs is chielly related to the
SAM-D air defense missile, site defense lor Safeguard, the utility
tactical transport helicopter (UTTAS). and the short range air
delense missiie system (SHORAD). Important efforts coalinue on
the XM-1 lank aand the ballislic missile advanced techaology
prograin,

“ As ol Loy tu?6 Hie DOD bredse fod been eod seed Thenagh cangressandial e tinn by
apprusimately 5795 millaon I
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Section 2. PROGRAMS AND PERFORMERS

In 1976. for lhe first lime in the 1966-76 decade. NASA is
scheduled lor a significanl increase— 3365 million. Between 1966
and 1974 funding fer NASA declined steadily and in 1975 rose only
to a slighl exlenl. The NASA share of the Federal R&D tolal is
expected Lo be 16 percenl in 1976, The chief cause of the growlh s
expaasion of the space shutlle prograny, followed by thelunarard
planetary. physics and aslronomy, aeronautical rescarch ard
lechnrology. and earth resources salellite prograins, The NASA
increase occurs despite compielion of the Apollo-Soyuz Te: |
Project in 1975. for which lunding has not since been provided

Federal obligations for reseerch and development, by agency

{Dolla.3 1n millions]

Austeial Eslimates
Fercent Percent
change change
Agency 1974 1978 1974-75 1976 1975-76
Total i ias i 7438 [$18.905 VB4 821652 v 145
Depariment of Defénse _............. 8,420 8.960 +52 19,635 ¥200
Natonal Aeropauhcs and

Space Admmstralion . ... ... 3,002 3.068 21 3431 *11.9
Energy Research and Develop.

men Administrabion .. - ... 1,489 1,907 *280 2,383 *250
Department of Health.

Egucation. and Wellare . ..... ... 2230 2.404 + 50 2.326 32
Watiopal SCrence Foundaton ... ... 556 &21 L2 E-1 678 93
Departrnent of Agnculture ... . aro 423 18 463 94
Depariment of Transportaen  ..... alo a7o 2 402 86
Depariment of the imenor ... . .. 197 05 6§52 338 9B
Envwonmental Prolechon

AQENCY .. ovs ciivean el Nerineien 169 287 B34 300 48
Depanment of CommerCe  .......... 181 10 963 220 a4
Diner 80entIes ..o oomiiiiinnann 285 453 179 469 *38
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$476 million. This new agency is expected to account for 11
percenl of all Federal R&D obligalions.” The broad programs
covered by ERDA are fossil and nuclear energy development:
solar, geothermal, and advanced energy systems development;
energy conservalion; environmental and safety research; and
weapons R&D and lesting aclivilies. Expansion is pianned forall
ERDA programs in 1976, bul coal ulilizalion is scheduled to
receive Lhe largest share of the agency increase. Other areas
receiving important additional funding are weapons work, solar
energy development, fission and fusion power development,
physical research, and biomedical and environmental research.

* HEW is the only leading R&D supporl agency lo reflecl a decrease
in 1976. Its share of th» Federal R&D lolal is expecled to be 11
percenl. compared with 13 percenl in 1975. The estimated $78
million drop is the ntl result of a decline in funding primarily for
the Nalional Inslitutes of Health (NIH). which wnore thun offsels
proposed increases ol vther HEW subdivisions. especially the
Office of Educalion [OE) in vocational educalion and other
a.livilies. The reason for the nel decline for HEW is that the
President’s 1976 budgel request was based upon 1975 levels thal
reflected proposed recissions of ami-nts already approprialed for
1975 for a number of HEW programs. especially those of NIH.
Congress, by rejecling the recissions. restored 1975 lolals to levels
considerabhly higher than those proposed for 1976 in the
President’s budgel.

®  NSF is expecied \o increase ils R&D support by 858 million in 1976
and 10 represent 3 percent of the Federal R&D total. The largest
program area. Scientific Resvarch Project Support, is scheduled
for an 1i-percen! increase. which includes expanded support to
fields in which ¢fforls can be expected Lo conlribule 1o long-term
solutions 1o food und energy problens. Natlional and Special
Restarch Programs. 1he next area. reflocls o 19-parcent increas,
Bul the RANN {Research Applied to Nalional Needs) arogram s

TERDA e ompasses progtams transleceed frotn atber apenoes s 1975 Irom Intensor the
Qe nal Coal Resetre by apartieon ol the Bureaee ol Miges, 2l eterssy ceseard bo b the Ofice
e Secretary: foom NSI most ol the solan energy e teathertial eneey researdch proseatn s, fro
LPA cervant enen gy seelaled progeams, and from AEC all of 11+ R&ED progiams esoept Lor niached v
regulitory Al vt tar sabety luneceoens
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* ERDA represenls Lhe second larges! increase in 1976 aller DOD— down 4 percent because of the transfer ol mos! energy research lo

ERDA. Wilhin RANN. research on productivily is receiving
considerably increased supporl.

USDA R&]) programs are scheduled for an overall increase of $40
million in 1976. with this agency's programs represenling 2
percenl of the Federal R&D lotal. Chief growth is found in the
Agricullural Research Service for work on animal and food
produclion. manageinen! of nalural resources. and markeling
efficiency, and in the Cooperalive Stale Research Service for
reseirch al Stale agricullural experiment slalions.
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The $32 million increase proposed for the Deparlment of
Transportation (DOT) is primarily derived from advancing work
wilhin the Urban Mass Transporlalion Administralion (UMTA)
and the Federal Railroad Administration (FRA}. The level of
funding for the Federal Aviation Administration (FAA) reflects
little change in 1276, although wilhin FAA development of more
efficient air traffic control and navigalion syslems will be
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Performers

Estimates are that $15.9 billion, or 73 percent, of all obligations for
Federal R&D programs in 1976 will be placed in the form of
contracis and grants wilth extramural performers. The balance of
the R&D tolal. $5.8 billion, or 27 percent. will be obligaled for

increased. FAA is the largest DOT subdivision as far as R&D support of inlramural performance. or work by Federal personnel.

activities are concerned. DOT's National Highway ‘i'ralfic Safely
Administration (NFITSA) is scheduled for a reductlion in funds.

INDUSTRY

The 23-percent increase in funding Lo industrial firms in 1976 will
hring the dollar awards lo this seclor to the highes! level gn record.
Nonetheless, industrial firms [including FFRDC's]) are expecied to
account for just 52 perceni of a){ Federal R&D performance. cotnpared
with 61 percent in 1966. Approximately four-fifths of the industrial
work will be directed (0 developmenl.

The growlh in the anlicipated use of industry in 1976 is derived
largely from expansion of DOD prograins. especially those ofthe Navy
and Aijr Force. as well as from ERDA and NASA programs.

* In 1976 the Department of the Interior plans an overall increase in
R&D funds of $30 million. chiefly for the proposed mined area
protection program under the Office of the Secretary. The larger
rise of $108 inillion in 1975 covered expanded mining lechnology
efforls within the Bureau of Mines and geologic and mineral
resourcos surveys under the Geological Survey. both of which
pragrams are expecled to grow slightly in 1976,

s  EPA is anolheragency that reflecls comparalively smallgrowlhjn
1976 alter substantial growlh in 1975. The increase of $14 million
in 1976 will moslly cover increased research on enargy-related
environmenial problems, as did the increase of $117 million in
1975. Addilional funds in 1976 are lo be devoled 10 developing
standards for safe drinking water and the lechnology needed to
altain these standards economically. A number of other program

Federal obligalions jor research and development, by performer

[D0Iars in Gulhions)

areas reflect small decreases. Actual Esumales
Percent Percent
*  For lhe Department of Conunerce a $20 million increase in 1976 is Perfo mer change change
expected 1o cover ex panded research in ocean fisheries and marine 1974 ¢ 1975 ] 1974-75] 1976 | 1975-76
ecosyslems on the parl of the Nalional Oceanic and Almospheric TOal cvvntieeinent e $17 438 }$18.905 84 [S21.652 | +145
A(Imlni§!rnllon (NOAA]) and growth in cerlain R&D programs of :’:d":;z";:"':ml”?‘m P ;:g:g gﬁg: ’1% 13:;?2 ';:f
the National Bureau 3 Standards (NES). FERDC'S' admmnisiencd by
mdustnial s . . ... .. ... . 593 728 +228 Fa4 22
*  For the period 1974-73 a lolal of 26 ollier agencies reported R&D Universites and colleges ... ... 2215 | 2203 35 | 2230 -28
program data. Those with largest programs are the Veterans FF;T;;:::"“'S""“ by 788 @ | 67 | 1os | 13
Administration (VA . the Nuclear Regulatory Commission Other nonprofit nstiunons . ... . 703 759 80 560 | 119
(NRC}—created to carry on regulatory and reactor saflely FFRDC’s‘fadmm;s:&red by . .
programs in nuclear energy (formerly u_nde'r the A'tmmc Energy S':fe“:r"z ";?;‘;:J:;sm;n-l-s-::--:- b ;?3 g; ‘4; gi ’?26
Cominission}—tihe Departmen! of Honsing and Urban Develop- FOGIgn PEHIOTMES vv. v oveooee. 68 6 s 2 | i85
menl (1 HUD). and Lthe Department of Juslice. Of these. NRC in 1976

reflecls a sizable inerease in funding and Juslice a nolable

Fegerty Fani Reseaocn gnd Devetopmant Co0ten,
decrease.
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DOD. NASA. and ERDA jointly are lhe source of more than 90
percent of the support to industrial firms, but the relative con-
iribulions of these agencies have changed conslderably in the 1966-76
period. The NASA share has declined from 42 percent in 1966 to an
eslimaled 18 percenl in 1976 even though the declining support trend
for the years afller 1966 was reversed in 1975. The DOD share hasrisen
from 49 percenl in 1966 lo an eslimaled 63 percent in 1976, and the
share ol indusirial R&D suppori represenied by ERDA, from 7 pertenl
10 12 percent.

INTRAMURAL

The Federal intramural seclor reflecis & sentinuous increase in
R&D fundling lrom 1966 o 1976. Even so, in 1975 lor Lhe lirst Lime since
1967 the share of the Federal R&D lolal represented by intramural
work is expecled lo decline—to 27 percenl, compared with 28 percent
in 1975 and 21 percenl in 1966. Federal intramural performance covers
cosls associnled with the administration of extramural programs by

Federal personnel as well as all cosls associated with direct perfor- -

manue.

For most of the years between 1966 and 1973 a liltle more than one-
half ¢f all Federal R&D work was devoted to development. bul the
1974-76 period reflecls a gradual shill 1oward the research end of the
spectrum. In 1976 research is expected to account for 53 percent of ail
intramural R&D performance.

DOD. which has provided more than onec-half of the support for
intramural pcrform-mre in the 1966-76 decade, is largely responsible
for the rising trend in overall support to this seclor. NASA, the next
agency. has also coniribuled to this rise. Qlther agencies in the
aggregale, however, are expanding their support lo intramnral work at
an even laster pace. especinlly HEW. USDA., Inlerior. 2and Commerce.
Thus, the combined share of DOD and NASA has dropped from 80
percenl in 1966 lo an eslimaled 71 percenl in 1976.

UNIVERSITIES AND COLLEGES

Federal support lo universilies and colieges {or R&D performnnce
is scheduled lo drop in 1976 for the lirst lime since 1970 as a result of
proposed cutbacks for HEW. The share of the university and college
seclor in the Federal R&D lotal rose from 9 pereent in 1966 tu a high of
13 peceent in 1974, The share in 1976, however. is expecled lo bejust 10
pereenl.
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A gradual trend isrevealed in the reduced portion of the university
and college effort devoted 1o basic research and the somewhal
increased portion devotled o applied research, and o a lesser extent,
develonment. In the current {1974-76) period basic research and
applied research each represenl approximalely 45 percent of the
university and college lotal. and development represents 10 percent.

Between 1966 and 1975 the increasing support of HEW and NSF
moie than offsets the decreasing suppor! on the part of DOD and
NASA. In 1976, although DOD support to the universily and college
sector is expecled 1o rise, DOD will remain the third agency after HEW
and NSF, with ERDA and USDA in fourth and fifth place. respecli\rely.
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Research by Fields of Science

In the last \wo surveys data have been collecled on research
performed al universities and colleges by fieldsof science. Six agencies
have been included. representing more than 90 percent of such Federal
research funding: HEW, NSF, DOD, USDA, ERDA. and NASA. They
provided approximately $1.9 billion in each of the years 1974, 1975,
and 1976. with a slight drop scheduled belween 1975 and 1976.

The life sciences are expected to make up 54 percenl of the
universily and college research tolal in 1976, compared wilh 59 percent
in both prior years. The physical sciences wiil account for an estimaled
15 percent: engineering for 30 percenl;i environmental sciences
(atmospheric. geological. and oceanography. excluding the biological
sciences) for 8 percent; the social sciences for 5 percent: mathematics
for 3 percent; end psychology for 3 percent.

Certain agencies are associated wilh supporl to cerlain fields.
HEW provides more than three-fourths of the supporl to the life
sciences and more than three-fifths of the support to psychology. NSF
provides approximately three-fifths of the envirominenlal sciences
funding and more than two-filths of the physical sciences funding.
NSF und DOD combine lo provide more than four-fifths of the
malhematics dellars and alinost four-fifths of the engineering dollars.
HEW and NSF together support almost three-fourthis of university and
college research in the social sciences.




FFRDC's

Federally Funded Research and Development Center:; (FFRDC's}
are R&D-performing or -managing organizaiions exclusively or
substantially financed by one or nore Federal agencies and ad-
ministered for them by industry, universities. or other nonprofit
institulions, In 1976 ERDA is expected to be the principal source of
support for FFRDC's, providing 70 percent of the totali among all
agencius. Since this agency operates almosi no laboralories of its own.
ERDA piaces most of its funds with FFRDC's,

| As a share of all Federal R&D performance by FFRDC’s, DOD will
| account for 17 percent in 1976 and NASA for 5 percent.
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Federal RAD obligations to FFRDC’s' by administering sector and agency:
fiscal year 1976 (esiL)

[Dollars in millions|

Al
Sector agencies | ERDA | LOD | NASA | NRC NSF HEW | Other
TOtal ouvunan {32079.9 [$1.404.7 53399 181046 [$614 |$613 $9.9 | 284
Industriat firms TAIB | 6902 2 A 484 a3 -_ 6
Universyhes and
colleges ..... 1.0439 G814 | 1846 1044 8.4 5319 7.7 35
Other nonpraft
instiulions .. 2222 323 | 1551 .3 46 3.3 2.2 240

* Federdlly Funded Reseaton and Devetopme 1t Canters
Scurce patonal Scance Foundation

In the 1966-76 period support of FFRDC's has risen almosl
sieadily. The sharpest increase has been realized by FFRDC's
administered by industry, but FFRDC's administered by universities
still do more than one-half the work.

OTHER NONPROFIT

Belween 1966 and 1975, the share of other nonprofit institutions
(including FFRDC's) in 1he Federal R&D perforntance total rose from 4
percent to 5 percenl bul is expecled to be 4 percenl in 1976. HEW and
DOD are the principal supporl agencies.

STATE AND LOCAL GOVERNMENTS

Agencies of Siate and local governmenis are expecled le account
for 1.8 percent of all Federal R&D activities in 1976. This sectoris small
in terins of performance for Federal agencies but has been showing
signs of rea} growth as a nerforming area. The use of this seclor will
increase by an eslimated 75 percent helween 1975 and 1976. HEW is the
chief agency to suppert Siale ant: local governmenis.
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Section 3. BASIC RESEARCH
¢  Federal ubligations for basic research amounled (v $2,464 million ® As a share of the Federal R&D total. basic research support is an
in 1974 and were expected lo increase (v $2,596 million in 1975 and anticipated 12 percent in 1976, down from 14 percenl in 1974 and
$2.,689 million in 1976, Although these totals represen! record 1975, This drop is partly the resull uf lower funding by HEW and
highs. the increases in bolh years are expecled to be offset by partlly a connlerpart to the high development Lotlal in 1976.
inflation.
¢ In real tcrms the basic research funding level for 1975 (lalest
calculable year) is 16 percent lower than 1967, the constant dollar
high. .
Agencies
*®  Fjve agencies—NASA, NSF, HEW, El'DA. and DOD— accountled
for an eslimated 89 percenl uf the Federal support fur basic #
research activilies in 1974 and anestilaled 86 percentin 1975 and
1976.
e ¢  NASA has since 1961 been Lhe leadirg agency in basic research
Percent of to ‘l\ Lo — -, funding, largely because of the susslantial post of supporl
[ L, "““----.,_. . equipment such as spicecraft and launch vehicles necessary for
. ""’<OH' o . spiite exploration and Lthe inclusion of posis for \racking and dala
igations arquisition. The NASA sharein the Federal basic research totalin
C 1976 is expected lo be 27 percent.
N P
Avera '
9erc'engtecﬁ\r:1n‘£ . ¢ n 1% o, for the first time, NSF v/ill becume Lthe secund agency in
196678 3.7 N suppurt of basic research, wilh an eslimaled 20 percent of the
1974.76 5.3 v Federal 1o1al, compared with 12 iercenl in 1966. The NSF growlh
1975-76 3.6 iy . rate hetween 1966 and 1976 is highest of all agenties. and between
' 1974 and 1976 NSF shows bolth tl -2 larges! relalive and Lhe largest
U ahsolute increases in hasic resiarch funding. Most of the $62
. L .P . million grow!h in 1976 is planne § for Scientific Research Project
i “*‘ L Supporl to all science disciplines. Special emphasis will be placed
RS TR on energy-velaled general resear sh, on inquiries likely o have a
IR pulential impactl on food and malerials resources, and on support
L for modern instrumentation.
Q
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Federal obligations for basic research, by agency

[Dottars in millions]

Actual Esti
Parcent Peccent . .
Agency change change e Conversely, the.share of all other agendies coml;_nned has grown
. 1574 1975 | 1974-75 w76 | 1975-16 from 10 percent in 1966 |g an expecled 14 percentl in 1976.kIn 1975 a
R $2.465 | $2.506 +53  |$2680 .36 sharp relalive rise was occasioned by Lhe increased funding of Lhe
Natonal Aeronaulics and Space Agricullural Research Service (USDA}. and in 1976 growlh is
ATINISEANON weevusveuns. Ceeens 133 698 -8 137 57 chiefly uxpected to stem from the Geological Survey {Inlerior).
Nalonal SCente Foundation ..... .. 415 476 o1d7 538 129
Deparimeni of Heallh,
Education. and Wallare ........ . 561 560 -2 435 133
Energy Research and Develop-
ment Administration .......... . 232 261 2.1 292 12,0
Depaniment of Defense ... 244 245 il 59 5.8
DHher #GONCIES «.vueereurunnns . 280 356 217 ars 6.0

" ¥R e aMOuals reporied By NASA Tor £ -5 research sre The resad of ine Substential cop ol
wbport I Juth ey M oand [ Ath vetucies har 10 space $xpl and the
Sahgheal prorance of ¢osty for raciong snd dy "4 atQuisitioh
Sourcy Natwnel Scance Foundaton

7
:

e HEW is the only leading basic research support agency lo reflecta
decline in funding in 1976. Its share of the Federal lolal is an
anlicipuled 18 percent (compared wilth 23 percent in 1974). In each
year from 1966 through 1975 HEW was the second agency in size of
basic reserch support. Most of the 1976 decrease uf $75 million is
accountec for by reduced funding for the National Institutes of
Heallh.
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¢ ERDA is second lo NSF in dellar growth in hasic research support
belween 1974 and 1976. The $31 million increase for 1976 is mostly
found in Lre physical research program, much of itin high-energy
physics 1o increase knowledge of lhe fundamentuls and the
behavior of atomic particles. matter. and energy.

poeee DDD/ 1
S~ Other .

¢ The $14 million rise for DOD in 1976 for the must part reflects
effort within jts nilitary sciences program area. The share of DOD
within tne Federal basic research tolal has dropped fromy 14 HAINCE: Iy R Moo - T Y
percent in 1966 Lo an eslimated 10 percent in 1976, ; ' e -

Q 19
ERIC

Aruitoxt provided by Eic:




E

. ————— e

Perfocrmers

#*  Universilies and colleges have always made up the leading
performance sectrw for federally funded basic research. Their

share of the Fede: 2l basic research tolal has been Fairly stablein .

the 1966-76 perioc. ranging from a high of 40 percent in 1966 10 a
low of 35 percent i1 1970. The expected sharein 1976 is 38 perceat.

The parts played by various agencies in support of academic
performance has shifted considerably. Although HEW was Lhe
leading agency froin 1966 Lhrough 1975, NSF is expected Lo be Lhe
leading agency in 1976, HEW, which provided more than one-
fourth of the support (o universities and colleges for basic research
in 1966. reflecled a share as high as \vo-fifths by 1974, but is
scheduled to provide an estimated one-tl ird in 1976, In 1976 NSF
is scheduled lo account for two-fifths. Three mission-oriented
agencies—DOD, ERDA, and NASA— rep-esented more than two-
fifths of the university-and-college total i1 1966. bul by 1976 their
combined share is slightly more than on -Fifth.

®  Over lhe 1966-76 limespan the sharc of Fe leral basicresearch thal
has been intramurally performed has gridually grown from 24
percenl 1o an estimaled 28 percent.

Federal obligations for basic research, by performer

{Doliars in millions]

Aciual Estimates

Percenl Percent

Perfonner change chunce

1974 1975 1974-75 197e 1975-26

Total ..... Fierarrraasraaaaa. . 2,465 $2.596 +53 $2.689 36 _
Federal Intramural ..o...vanininnenas 661 ¥ag 114 766 +d 1
Industral firms’ «oovoiiiinn aniinns 495 487 =17 534 96
Universities and colleges ............ ar0 I 1028 +5.7 1.026 1

FFADC's admmstered by

URIVETSIHIES .. iniiinnanrannrannenns 200 |- 219 9.3 247 +132
Other nonprolil mstinutions’ . ....... 106 1. 100 7.7 86 -120
Other peHioEmMErS «..venrvervnccnnr-n n], AN 2.0 29 51

* Inghydes Fegeratly Funded R L] [+ LContyiy (FFANG ‘;‘ i
Sourte Nehonm SCiente FOUndation

db¥ this sector
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NASA has been the primary support agency for basic research
performed intramurally and is expected 1p account for more than
one-fourth of the lotal in 1976. Other support agencies are USDA,
DOD. Interior, and HEW. in that order. The increased share of
intramural activily. in the Federal Lasic research iotal Letween
1974 and 1976 is chiefly attributlable to Interior and USDA.

*  Industry inakes up lhe third inost imporiant-sector for Federal
basic rescarch performance. and NASA has accounted for more
than four-{ifths of the supporl in the 1966-76 decade. Industrial
performance within the Federal basic research 1)tal has ranged
from s low ol 16 percent in 1970 1o ahigh of 23 percenlin 1973. The
anlicipaled share for 1976 is 20 percenl.
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Fields

Q

The physical sciences have almosl always represented Lhe largest
share of the Federal basic research efforl. In 1976 Lthey are expected
to make up 37 percenl of Lhe lolal. comnpared with a low of 32
percent in 1974, Funding for Lhe physical sciences is scheduled to
increase in both 1975 and 1976, mostly as a result of progr.nn
increases on the part of NASA, ERDA, and NSF, which togetier
aceount for approximalely four oul of five dollars provided to this
field.

The life sciences. although remaining second in sive of support, i.re
expecled to reflect decreases in funding in 1975 and 1976, N:H
(MEW1 is responsible for approximately uie-hall of 11c
obligations Lo this field and is the major factor in this decline. A- a
share of the Federal basic research total, the life sriences zre
experled 1o drop from a high of 34 perrent in 1874 to 23 parcent m
1976.

The environmental sciences have since 1971 represented helween
18 percent and 19 percent of Lhe basic research total. The priinary
sources of support lo Lhis broad field are NASA, N{3F, Interior, and
DOD. Between 1974 and 1976 Lthe increases plani-ed by NSF and
Interice’s Ceological Survey will more than offs«t the expected
derreases in NASA supporl.

In 1976 engineering will arcount for an estimaled 8 percert of all
Federal basic research, compared with 9 percent in 1966. In this
period agencies have shifted in relitive support to this ficeld. From
1966 until 1972 NASA provided the chief snpport Lo engineering
with DOD in serond plare. Since then DOD has provided the chiel
support. and since 1974 NSF has been in second plare. In 1976
DOD will fund more thanone-third of the basic research aclivity in
engincering, NSF somewhal more than one-fourth. and NASA less
than one-fifth,

RIC
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¢  The social sciences share of the Federal basic research 10lal has
grown belween 1966 and 1976 [rom 2 perrenl to 3 percent. while
the share of mathainatins has decreased from 3 percent lo 2

perrent.

Federaf obligations jor basic research, by field of science

{Dolars in millions}

Actual Eshmates
Freld ol SCIence o3
1966 1974 1975 1976 (.:Q
TOI vveverrirnnrins: Crrriinerrirnrrrnrnnny $1.840 |$2.465 1$2.596 [$2.689
Life SCIBNCES +vvvravrvirirrrrrviiervrrrrrrrrrrnrrnss 552 843 822 53
PSYChOIOQY ©rver trrvrrvirvaravciraroirorrrairrinrns 53 45 ar 48
PhysiCal SCIBNCES - vrerer.ivriaramrccrrennranes 667 797 B98 1.000
ASIONOMY Vvt vevvriirarsrivisrarrrrasnarirsrnres 170 203 246 265
ChEMISIY vvov rvrevevvrrrrrrirrrrrracamarivrronrs 119 199 207 236
PRYSISS tovrver prrecnrrevrrrarseracsrrnrnainnnn- 350 389 436 490
Dthey vvivrary viviriievrrciicarraaaaravaiararrara 28 6 B 9
Enwiron nental SGences ..vvivvrireres Cevrrrrereines ]l 447 463 459
AOIPNENG . rirritv e rnnntraarearacncranrien 178 212 207 235
Geolojical ... 66 162 170 174
Qcear ography 49 57 B2 86
LT T - 6 4 4
LT O T 60 49 85 59
ENGINCEHNG .vviveveevrivrrrvintrsrsrrsisrrsrinsnnss 168 189 210 218
SOCLHE SZTEMCEE 1. vty viare e rrraarairas [ 44 73 A2 o1
OHhEr SCICNGCES vov rrir veverervarrvrrvrvrrrrrrrrnes a4 15 19 21
Soude patonal Stuncu outditon
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Section 4. APPLIED RESEARCH

Federal applied research aclivilies are expected to grow from
$4,708 million in 1974 to estimated totals of $5,241 million in 1975
and $5,551 million in 1976. In constanl dollars, however, lillle
change in support is expected lo be shown from one year to the
nexl in the 1974-76 periad.

As a shareof the Federal R&D total, applied research has increased
lo some exlenl from Lh? 22-perzenl level of 1966. In 1976 the
anlicipaled share is 26 percent, down one percentage poinl from
1974 and 1975.

8t Percent of total ~___*

- ‘ - '............u.....“..
, T Obligations

—

Average Annual
2- Percent Change -1 10
1966-74 4.0
Lo 1974-7% 9.2
Rl 1975.76 8.0 15
0 ] ] ] ; 1 1 1 1 1 0
18 - o8 N 72 74 e
o o, PesiYew . {cst.}
SOURCE: Navionet Sclenss Fevridution
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Agencies

®  Although almosl al} Federal agencies sponsor applied research
aclivities, DOD, HEW, and NAS .4 will account (oran eslimaled 72
percenl of the applied research lolal in 1978. These Lhree agencies
have led for many yearsin suppo-t lo Federal applied research, bul
over the 1966-76 period their share of the lolal has dropped: it was
88 percent in 1966,

®  Among all the agencies the DOD dollar increase is the largest in
1976. It is derived primarily lrom Army and Air Force programs.
particularly for work in the engineering sciences. Although DOD's
overall support to applied rescarch has grown between 1966 and
1976. the DOD share of the Federal lolal has declined frown 46
percenl loznestitnated 31 percent because ol the growlh of applied
research efforls of other agencies.

e  HEW is the only inajer agency to show a decline in dollar support
in 1976, alinos! entirely froin sroposed enlbacks in programs of the
National Institutes of Hueal.h. At presenl HEW is Lhe second
agency in size of applied research undertlakings. Its share of the
Federal applied research lolal grew froin 19 percenl in 1966 lo 27
percen! in 1975 bu? is expeated 10 be only 22 percenl in 1976, HEW
has contributled substanbally to longslerin growlh in Federal
supporl 1o this arca,

®  NASA will account for the second.largest inerease in 1976, inuch
of the rise within the space sciences programn. NASA is shnilar to
DOD in that applied research support has grown between 1966 and
1976 hul not o all performing sectors. The inrmnural seclor has
shown substantially increased suppart whereas the industrial
seclor has shown a decided drop. Also like DOD, the NASA share
within the Federal applied research lotal has (allen: fromn 23
percenl in 1966 lo an estimatod 18 percenl in 1976,
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Federal obligal‘ons for applied research, by agency

{Dollars in mitlions] *
Actual Eslimates
Agency Percent percent
' change change
1974 1975 1974.75 1976 | 1975-76
Tolal civncvinnacramncnnnnnnn ous $4.708 $5.141 92 £5,551 80
Depariment of Defense .......... Vens 1.516 1.522 .4 1.727 +13.5
Department of Health. Education
and Welfare .....cceensinninnennan 1.280 1.368 50 1.245 -390
National Aeronavlics and Space
AYmnistration . ...vuiseissaraen-us 776 867 *118 1.004 +158
Energy Research and Develop-
ment Admiustration - .....u.ieaens 232 azi 354 a1 *31.0
Depaitment of Agriculture ....ueueses 219 245 118 268 94
Department of Commerce ...... tnaan m 127 *14.7 141 108
Depariment ol the Interor . _......... 74 13 529 136 211
National Stience Foundation - ....... 165 15 97 114 -8
Environmental Protection Agency ... 87 nz *3513 i1t -59
Nuclear Regulatory Commission ..... a2 56 w314 88 57 4
Velerans AdminiSIration cv.eeasaea-an 75 BG 139 85 -1.3
Cerantment of Transpodation ....... 62 63 18 80 B0
AllOINRIS .. eiiiiiienasaaes ananns 118 140 188 131 -6.7

Sourte MNatonal Stwnce Foundalion

Q

A number of other agencies have been responsible for sobslantial
increases in applied research aclivily in the 1966-76 decade. The
combined applied research obligalions of ERDA. USDA, Com-
merce, Interior, NSF, and EPA have increased more than fivefold
io this periud. Their share of the Federal applied research tolai nas
grown from 9 percenl in 1966 lo an estimated 21 percenl in 1976,

The increase for ERDA io 1976 is third highest among the Federal
agencies, and the increase between 1974 and 1976 (of $189 million)
will mnvo the ERDA share of the Federal applied research effort
from 5 percent lo an estimated 8 percent. This increased supporl
will provide primarily for expansion in coal research. fpsion
power research, and biomedical and environmenlal research.

The USDA sponsorship of applied research has shown steady
growth throoghouol the 1966+76 decade. moch of it for work within
the Agricultural Research Service aod in supporl of agricultural
experiment stalions. The USDA share of Federal applied research
supporl has ranged between 4 percenl aod 5 porcent.

RIC
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The Commerce share has risea from 1 percenl in 1966 lo an
estimated 3 percent in 1976. Expanded applied research efflorts of
the Nalional Oceanic and Atmospheric Administration ([NOAA)
are primarily responsible for th s change.

Interior is expected to almost double ils applied research support
from 1974 Lo 1976. The iocrease in 1975 provided for expansion in
mining techoology research within the Boreao of Mines, and the
1976 increase is primarily directed to propesed research noder the
Office of the Secretary in reclaiming mined areas. The Inlerior
share of the applied rescarch tolal remains 2 percent.

The NSF share is now also 2 percent, having increuased (rom one-
tenth of 1 percent of the Federal applied research total in 1966.
Since 1970 increased NSF sopporl lo applied research mainly
reflects the sponsorship of programs within the broad Research
Applied to Nalional Needs (RANN) program bot inc udes portions
of Scienlific Kesearch Project Support and other pro.zrams as well.

23

34




- ——
e Although EPA reflects a slight decrease in 1976, the estimated
applied research support for thal year is significantly higher than
the 1974 level. The net increase in the 1974-76 period is primarily
for work on enzrgy-related environmental research. The EPA
share of the Federal applied research Lolalin 1976 is an estimaled 2
percenl, compared wiih i percent in 1970, Lhe year this agency was
established.
® The applied research programs of the recently eslablished NRC
{(Nuclear Regulalory Commission) are scheduled to double
between 1974 and 1976. Thelargest NRC prograniis reactor safely
research., which was formerly under the purview of AEC. The NRC
. share of the Federal applied research total is expected lo be almost
2 percenl in 1976, compared wilh just under 1 percent in 1974.
Performers
®  Federal intramural establishments make up the prime area for
applied research performance. The intramural sector is expected
to account for 41 percent of ihe Federal applied research tolal in
1976, up from 31 percent in 1966. Since 1969 this secior has shown
sirong and steady growlh.
Federat obligations for applied research, by performer
{Dahiars in milbons}
Actual Estimates
Pecdormer Percent Percenl
change change
1974 1975 | 1974-75 | 1976 | 1975-76
TOlAl L. ienaeieiaiinaaaaaaaaans sa.708 | $5.141 +92 | $s.581 80
Federatintramural ........ ......... 783 | 2000 | si27 2274 | +132
Industedt DMS® ...ueiees vuiuaaaa. 1.254 1.381 101 1,583 +146
Universilies and colleges ......oiaaa. 1.014 1.031 17 a73 -57
FFADC'S agrunislered by
i universities ..... PP TIPS vana 194 218 +183 249 +144
! Qther nonprohiy mshtut-ons ......... 367 97 +81 as? -114
' Other PEHOIMENS . ...ueuuraaeariaann 105 105 -7 121 +154
* xt hand Creved Cerlers FFREC al 24 By it sagtor
Sourcy mhou! Sc-enu' Foundation
Q
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The major agencies contributing to this long-term rise are DOD,
NASA, and HEW, although USDA and Commerce have also
reflecled significanl increases in support to intrainural work.

Dollar supporl to the indusirial sector declined sharply between
1966 and 1969 but grevw importantly in subsequenlt years. reaching
an alltime high in the 1976 estimate. in 1976 industrial firms are
expected to perform 29 percent of the Federal applied research
total, 4 decided drop from the41-percent share they represented in
1966.
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In earlier years. 1966 to 1974, DOD and NASA were primarily
responsible for the trend in applied research supporl 1o industry,
bul from 1974 10 1976 these agencies were Joined by ERDA and
NRC in terms of influence on he upward curve of industry
funding.

Applied research performance on Lhe parl of universilies and
colluges showed uninlerrupled increases each year between 1966
and 1975-excepl [or a slight drop in 1970. In 1976 another drap is
anlicipated, slemming more from curtailed plans by HEW than
from any olher [actor.

"The university-and-college share of the total Federal applied
iresearch effort grew from 15 percent in 196€ 10 20 percent in 1975,
sbul the share for 1976 is estimated al 18 percentl.

-

Fields

Between 1966 and 1976 engineering has been Lhe leading field in
Federal applied research support,making up 44 percent ef the
applied research lotal in 1966 and an eslimaled 42 percent in 1976.
DOD and NASA are Lhe chief agency sources of support to
engineering. but in ihe 1974-76 period Interior. ERDA. and NRC
are also expecled 1o contribute significanily 1o the imporiant
scheduled growth for this field.

The life sciences. second in degree of Federal supporls grew
sirongly between 1966 and 1975, bul are scheduled 1o decline in
1976. Their share of the Federal applied research lolal was 22
percenl in 1966 and had grown to 32 percent by 1975. In 1976,
however, the share is an anticipatled 29 pcercent. HEW 1s the chiefl
source of supporl to this field

e,
N e

Theenvironmenlal sciences, mainly supported by NASA. received
sharply diminished funding f[rom 1966 to 1969 but reflecled steady
upward growth in subsequenl years. The 1976 share of total is an
eslimated 10 perceni. compared with 13 percent in 1966 and 7
percenl in 1969,

Q
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The physical sciences have shown liztle growlh gver the 1966-76
decade. Their share of the total Feder )| appliedresearch efforl was
12 percent in 1966 but will be an eslijnaled 9 percent in 1976, DOD
and ERDA provide mos! of the funding to this field.

!
H

Support io the social sciences has doubled in the 1966-76 timespan
while the socia! sciences share of th2 applied research effort has
increased from 3 percenl 1o 5 percent. HEW offers the principal
support lo Lhe social sciences.

Mathemalics and psychology will each receive an eslimuied 2
percent of Federal funding for applied research in 1976. DOD and
HEW provide the main impetus 1o support of psychology, and
DOD is the principal agency in support to mathematics.

Federal ¢bligaticns {or applied research: by fleld of sclance

{Dolrars 1 resllions|

Ereld of science Actual Eshimates
1966 1974 1975 1976
TOM 4.ecreieineerannsrranrssrrrnnen $3.431 $4.708 $5.141 $5.551
Lafe STIeNCeS .iuvvevnernrenensaacncarann 749 1.546 1.649 -1593
PSYChOIOOY - o ceeareanascsasanssnnrns 47 93 85 9
Physical s0entes .....o.oivviviiiiannn, 410 385 418 4T3
ASIONOMY L. .susunrremrsarnemsssnns 14 3 L) i
Chemustsy .. .. . 139 132 139 15)
PhySICS ..nvvenunnvenns. PP 229 217 235 217
Oher .. .oviiicaiinreonanen 28 33 40 4 L
Environmental SCIENCeS .uuuvsavnaes sonnn 458 428 497 523
AIMOSPRENC .o cvrnnvrvrnnnrcscnnre. 122 218 229 23t
Gedlogredl Lo iiscie s saana 295 80 a7 109
Oceanograblhy «v.v.viarvrrrinnnnsins 29 59 BS 84
OGN .. L iiiiivese savenaarnanas " i 86 105
Mathemalcs .... 62 T8 a8 98
« Engmeennyg . ... 1514 1.814 1,902 2327
Socal s¢iences |, .. 121 218 260 265
OUINEr SCIBNGES v vanvr v rrrnsrrsraaannrs 69 144 151 m

Sanres Nahonal Soiente Foanditon
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Section 5. DEVSLOPMENT

®  The ilevelopment share of the lolal Federal R&D efTort declined

e Feder ' obligalions lor development are expecled (o.ncrease [rom from 66 percent in 1966 . . p
. ! . . to 59 percenl in 1974 and 1975. The shareis
$10.3 billlc nin 1974 t0 $11.2 billion in 1975, and to iucrease further expectecl: lo increase in (1’9‘76plu 62 percent.

to $15.4 blilion in 1976, a record high. This ligure compares with
the previous high of $11.3 billion in 1967.

®  Despile the rise, the 1975 total represents an actual decline from Agencies
the previous year in conslant dollars and a 36-percenl decling [rom
the 1967 pestk. The schedoled effort for 1976 will retlect expanded
performancs over 1975 in real lerms based on any reasesably
estimated deflalor but will slill be approximalely 25 percen less
than the 1957 level.
®  DOD. NASA, and ERDA logether are expecled 10 accounl {or 89
perrent of the tolal Federal devalopment effort in 1976, compared
wilh a 97-percent share for these three agencies in 1966. In recent
years other agencies have enlered signiflicanlly into developient

' -Tm“‘ mm obligations programs. redocing the share of the leading three.
" (BAne of doltws) - - {Percent of RED toeal)
1% . - K-
vonn e The dollar incr:ase for DOD in 1976 is the largest [or any Federal
pos 00T S e nt s et ene,,, - Percent of total agency. DOD has supported development 1o snch an extet Lihalits
2l h T T et d L T VRRIIPT ons J . share of the Federal developmenl 1g1al has 8rown [rom 51 percent

in 1966 lo an ¢slimaled 64 percenl in 1976. Plans lor 1976 inclode
/s\_/ expanied developnient of the Navy's Trident submarine-launched
o} Obligations das missile system. air combat fighter, and sea-launched cruise

missile. ‘The Air Force plans signilicanl increases to cover ils
version of e air combal fighler as well as the B«1 bomber. Simaller

increases have been scheduled Tor the Artny lor sitch programs as
o !A)::a::gmea::;%a; J % the UTTAS logistic helicopter and the shori-range air defense
missile [SHORAD).

1966-74 -3
1974-75 88
- 3 1975-76  20.1 -8

® NASA is still the second largest support agency far development
o L ] " A I " I I I 0 elforls even 'llmugh funding has declined sharply in the past
e o8 o) 72 74 7% decade. contriboting to a drop in the NASA share of the Federal
: Fisca! Your {eat.} development total Trom 37 percent in 1966 16 an estimated 13
HOURCE: Irercenl in 1976. For 1976 an increase in funding is proposed, which

primarily cavers the continuing development of the space shuttle.
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Federsl obligations for development, by agency

[Donars in millions}

Aclual Estimates
Agency Frercent Percenl
vhange change
1974 1975 1G7R-75 1976 1975-76
L2 - £10.265 | $11.168 1) $13.411 -20.1
Depariment of Defense .............. 6.660 7.083 6.5 8,649 21.9
National Aercnautics and Space
ADMINISIALUON +oveevrrrrrrrnrrnns 1,494 1,501 -5 1.690 126
Energy Research and Development
AdminisIration .....ovvrvvrvrvrrnes 1.024 1324 203 1.669 260
Depariment ot Health, Education,
andWellare ... ..ovvvvrernes I 439 478 85 596 =252
Department of Transportalion ... 308 08 -2 322 4G
Environmenlal Protaciion Agency ... 3 154 | =102 172 122
Other agenci®s ........coevvrvevrvens 267 313 =17.1 313 "}

Lesg than D5 percent
Source Matonal SCence Foundalin

e ERDA shows the largest reiative growth of any agency in
development support in 1976, and the doilar increase is zecond
only 1o that of DOD. Chicf impelus to growth is found in coal
ulilization. soalar energy development. fission power reactor
development. and weapons developmeni aad tesling activitics.
The activilies covered by ERDA amounted to 8 percenl of the
Federal development otal in 1966 but had giown to 10 percent by
1974 and are expected to reach 12 percent in 1976,

¢ The 10-perce:l share of the remaining agencies in 1976 is
primarily divided among HEW, DOT. and EPA. Between 1966 and
1974 HEW uand DOT were responsible for the largest part of the
increase in the development effort of this group. In 1875 most of the
growth was attributable to energy-related programs of EI'A. and
in 1976 most of the increase is derived from proposed expansion of
programs of the O(fice of Education within HEW.

Q
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Performers

The princtpal locus of most Federal developmenl work has been
industry, although the tolal of development performed by
industrial firms fell sharply belween 1967 and 1971, moslly as 4
result of the curtailment of NASA programs. Afleralmost]eveling
off in the next three years. funding lo industry [including
FFRDC's) reflects a steep rise—from $6.7 billion in 1974 lo an
anttcipated $9.1 billion tn 1976, The 1976 figure surpasses the
previous high in 1967,

As aresull of Thesechangesin funding indusirial performanceas a
share of the development (olal dropped from 76 percent in 1966 lo
65 percenl in 1974 and is expecled loincrease lo 68 percenlin 1976.

DOD fs primarily responsible for the upward movemenl in support
to industrial development contracls in 1976, followed by ERDA
and NASA.

Federal obligations for development, by perforrer

[Doltars in mallions)

Actual Eslimates —_—

Performe: Percent | Percent

change chatge

1974 1975 1974-75 1976 1975-76
TOAl oo irnisnacrrnnnvnsrannnnny $10.265 | $11.168 ‘BB $13.411 4202
Federal intramural . oocvsninsnnnsnns 231 2557 +74a 2716 52
Industsial iams  .eeiineciaviinnnas £.688 7.258 +B5 9.143 4260
Univarsities and colleges ............ 23 237 425 23 23

FFRADC'Ss admimstered by

universilies ... ceiiiriiraaeas 405 484 *196 547 IO
Other noaprohl INSIAULORS' .o.vvaues 427 4717 18 452 -53
Other PEAOmMmeNs ....ovcvevnncmnnnns 143 155 +B8.7 ¥22 ] -1079

inch

o ¥ Funged A d Development Contes) FFNDC 11 M0minstersd DY this 36529,

Sourcs Natonst Stwnce Foundanen
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Federal intramural performance of development showed little
change in level of effort from 1966 to 1970 but thereafter increased
almost sleadily. more as a resull of DOD aclivities than those of
any olher agency. DOD accounls for approximalely three-fourths
of the supporl Lo this sector.

In 1966. the Federal intromural seclor accounted for 17 percent of
the development {otal and by 1974 made up 23 percenl. A drep lo
20 percenl is expecled in 1976.

Other seclors--universities and colleges. other nonprofit in-
slitulions. and Stale and local governments—-performed 7 percenl
ol al] Federal developmenl in 1966 bul are expected o accomplish
12 percenl in 1976.

L. by mejor performer g
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Section 6. GEOGRAPHIC DISTRIBUTION, 1974

in 1963, 1965, and 1968, and annually since then. dala hyve been
collected on the geegraphic distribution of Federal R&D funds.

For 1974. almost $17.0 billion in Federal R&D obligalions were
reported by Lhe 10 participating agencies represenling more than 97
percent of the total Federal R&D effort. These agencies also report x|
$750 million for R&D plant.

Dala are given on a prime contract hasis, although additional data
were obtained from NASA on the effects of firs(-tier subconlracling in
1974. Indicalions from the NASA data gre that if subcontracting is
laken inlo account. Lhe dispersior of funds is greater than the patlern
shown in the following pages.

Synopsis

e In 1974 every State and the Districl of Columbia received Federal
R&D supporl. California received the largesl amount—$4.1 hillion.
and Delaware the smallest amount—S510.4 million.

®  Four Stales—Californla. Maryvland. Massachusetts and New
York—each received more than $1billion in Federial R&D support
in 1974.

¢ Eight States. including the District of Columbia. were recipients of
Federal R&D fundls in the $500 million-lo-$1 billion calegory.

®  Eleven Stales riceived from $100 to $500 million in Federal funds
for R&D purpo3es in 1974.

®  Twenly Slates reflecled supporl levels belween $25 million and
$100 million, and eight were reported at levels below $25 million.

e In 1974 a total of 33 States, including the Dislrict of Columbia,
received larger amounts of support Lhan in 1973. Those with
increases the previous year were only 27 in number, including the
Dislriet of Columbia.

¢ Eighleen states were reported as declining in Federal R&D support
between 1973 ynd 1974, a smaller number than in the previous
year.

Distribution of total Federal R&D obligations
by State, FY 1974
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The Leading States

In 1874 the 10 leading States accounted for 69 percent of Lhe
Federal R&D (olal compared wilh 68 percenl [or the two preceding
years. For the most parl the saane Slales are among Lhe leading 10 each
year. In the entire period surveyed. the list has included California,
Maryland. Massachusetts, New York. Florida, Pennsylvania, and
Texas. In 1974 New Jersey was not in this group, the first time this
State has been omilied.

California remains by far the chiel recipient of Federal R&D
support, wilth almost $4.1 billion in 1974, or 24 percenl of the Federal
R&D lotal nationwide. Even with recent increases, however. the
amaiint for 1974 is still below the 1965 level, and the California shareis
lower than the 32-percent share in 1965, In 1974 a $236 million increase
was shown over 1973, the largest for any State. DOD and NASA were
themain sources of supporl, providing more than 80 percent of the R&D
funds to California and uearly 84 percent of the 1974 gain. The
principal ongoing DOD and NASA pregrams in California are the B-1
bomher and the space shutUle. The overall increase to this State would
have heen even more prono anced ex cept for small decreases in suppart
by ERDA, Commerce. Interior. and DOT. Industry made up nearly two-
thirds af all R&D perfonnance in California. The remaining ene-third
was mostly accounted for by Federal lahoralaries—15 percent, and
universities and colleges—38 percent.

In 1974 Maryland received $1.5billion, ar 9 percent ol total Federal
R&D supporl. The increase of $94 million was the third highesl of any
State. More Lthan three-fi{ths of the R&D suppert to Maryland in 1974
was lor Federal intrimural perfomnance. Most of the remaining
support was divecled to industrial flirms. Three agencies aceounted for
mastof the Maryland R&D lunding: DOD (42 percental the latal), HEW
(29 percent), and NASA {18 percent). The overall increase in 1974 was
largely attributahle 1o DOD and HEW, which expanded their support
to nearly all performers. Th: DOD rise primarily involved intramural
perforinance for 1he Navy and Air Force and an increase in other
nonprofit performance for the Navy, HEW, through NIH. provided a
large part of the higher supp st lolal in the farm of amindustry contrael
ussigned to the new Frederick Cancer Research Center. Other Federal
R&D facilities ia Maryland include the Natianal lnstitutes of Health
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(HEW), the Goddard SpaceFlight Cenler (NASBA). Lhe National Bureau
of Standards (Commerce). the Agricultural Research Center (USDA),
the Naval Surface Weapons Cenler {(Navy). and tlhe Edgewood Arsenal
Laboralories {Ariny).

Massachusetts showed a pise in R&D support of $235 million,
almosl| the same as California. This gain moved the State above the $1
billion mark for the first time since the colleclion of geographic datla
was hiegun in 1963. DOD, which was responsible for almost three-
fourtl:s of Federal R&D aclivilies in Massachuseils in 1974, accounied
for m-1st of Lhe increase, largely directed lo industrial irms. DOD's use
of no; profit inslitutions also grew—from $1 million in 1973 lo nearly
$53 r:illion in 1974. The reason was that the Charles Stark Draper
Labotatory. Inc. a large elecironics organization in Cambridge. had
been lisassocialed from the Massachuselis Inslilule of Technology
and .secome a nonprofit instilulion. HEW. respensible for ap-
proxi-nately one-¢ighth of the 1974 supporl lo Massachusells,
conce itraled its efforl in universilies and cerlain olher nonprofit
instit:ilions. Most of the remaining work was funded by DOT, chiefly
for in'ramural performance al Lthe Transporiation Systems Center; by
NSF, for universily performance: and by NASA, for industrial,
universily and other nonprofit performance.

Distribution of Federal R&D obligations to tha 10 Statea leading in auch
aupporl In flscal year 1974 for selected years

[Oollars i milhions)

State 1965 19659 1573 1974

Total, AN SIE1ES  ivnvvrnvnnnencnsnsnanas $14.257 $15.355 $16.496 $16.991
Percent distnbution

L 1 T T 27.9% - 23 3% 24 0%
Maryland ... . .. 61 8.3 a7 S0
Massachuset(s . .. 51 51 590 10
NewYork .... . - . 90 T2 57 a0
Florda ...oen v vaes e a2 58 58 46
Pennsylvama a7 40 3 -] 39
L 51 45 39 3 -]
Washinglon .. . . ceevciinneeinns Lo 15 25 a4 38
L 11T 20 1.9 34 39
L 26 25 2.9 a2
All other S1BLES™ .. ...iacivnrniaeinaiain 300 321 332 307
' InChyd#% outlYItG wraad a7 OHIGes ABIOAD
Nols Data sre bidod o0 n Frod o Q *pp: 1y 97 percant of ke 10t Fedemt A0 ¢tfon

Source Natonal Scients ELundaton
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New York. after \wo consecutive years of decline, received a $94
million increase in Federal R&D supporl. the fourth highest of any
Slale. and again moved beyond the $1 billion level. The growth was
sufficient lo place New York fourth among all the States, compared
with a fifth-place posilion in 1973. Most of the gain was caused by
HEW —chiefly NiIH—for biomedical research at universilies and
colleges. DOD, however, was the largest single source of R&D funds
and made lhe socond largesl contribution to the 1974 increase.
Conltracts for the Air Force and the Army figured in thegain. Increases
in support lo New York were also shown by ERDA, DOT. and NASA.

A sharp decrease moved Florida lo a level of $783 million in 1974,
compared with a high of more than $1 billion in 1972 and almosl Lhal
figure in 1973. The decrease of $169 million was Lhe third large;! for
any State. DOD, which provided more than one-half of the R&D
support 1o Florida in 1974, was responsible for most of the decraase,
mainly through Air Forceculbacks toindustry. NASA, the next largest
source of supporl showed only a minorchangein funding. Virtually all
federally supported R&D work in Florida was performed either by
industry or hy Federal laboralories. While industrial performance
dropped subslarlially in 1974. Federal inlramural performance
increased soinewiiat, largely through NASA aclivities al the Kannedy
Space Cenler.

in 1974 Penniylvania received a $31 million increase in Federal
R&D funding that raised the Stale level to $669 milljon, 2 record high.
DOD conlinued to provide appruximalely one-half of the support,
followed by ERDA, wilh almost one-fifth, and HEW, with less Lhan
one-fifth. Theincreases of these three ugencies in 1974 more than offsel
decreases on Lhe parl of NASA and Interior. More than two-fifths of
the R&D performance was carried oul by industrial firms, nostly for
the Ariny and the Navy. One-fiflh of Lhe perforinance was in Federal
laboralories, mostly for lhe Navy. Universilies accounted for
approximately one-sixth, largely accomplished for HEW subdivisions.
Most of theresearch and developmentior ERDA was underlaken al the
Bettis Atomic Power Laborolory, an FFRDC.

Texas reflected virwally no change in the level of federally funded
R&D activilies in 1974, which amounted 1o $852 million. NASA and
DOD logether provided almost four-fifths of the total. Decreases in
support by DOD in 1974, primarily the Air Force. were offset by
increases from HEW, NASA, and MSF. One-hall of the R&D
performance in Texas was nndertaken by industrial firnis. iargely in
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R&D obligations Ly geographic division and State for selected yeasrs

(Doltars i millions)

MNet Net
increase/ increase’
decrease decraase

Diwnision and State 1965 1969 1973 1965-73 1974 1973-74
Pacific ..ooerrvvrrinirrreees $4.849.0 $4.5135 $4 562.0 =$287.0 $4.864.3 *$302.3
AlSKA ..o virrrrrrrrrrrrrrres 144 68.6 41.8 +27.4 53 =165
Calfornta . covrrvrrvrrunnrens 45533 42898 3.840.% -Ti32 wurmi +2356
Mawaii .orvrvrrririninnrne-s 415 7 47.9 64 531 +52
Qregon ... 256 36.1 64.3 387 599 =44
Washinglon oo vvvrrrrrens 21435 3812 567.9 353 & B50.4 *82.5
Socth AHlentic .............. 2,154.9 2.961.3 3.706.2 *1.551.3 37528 *466
Delawar® ..... ....ovvvunes FA | 161 0.8 <3127 10.4 =30.4
Disingt of Columbpa ... ...... 3743 4443 490.0 *115.7 5523 23
FIORda .vvvvrrvvrrrvrrrrenes 459 8 8845 952.0 4922 T83.2 =168 8
Georgia ... 58.4 ¥ Lo s -] 70.9 +4,1
Maryland .... 8766 9618 1.434.8 *556.2 1.528.9 94,1
North Carolina .. . . 578 565 101.9 *44.1 110.0 5.1
South Caroling .......ivvees LA 71 23.7 66 ns +5,1
VUginia .. ..verrrvrrrrvien, 284.2 2863 567.9 «202.7 6423 744
WestVirgima ..ovvverrrvnes 19.6 160 82 *56 25.9 =23
Midile Allantic ............. 22286 2.435.1 2.206.7 =21.9 2.180.2 ~46.5
New Jersey .oovverrvrrrrenn 410.7 7069 G452 +234.5 4738 =171.4
New York 1.2803 1.107.0 9326 =356.7 10263 +93.7
Pennsylvania | _Sa7 6203 628.5 #1001 660.1 *31.3
New England 927 1.085 7 1.264.4 2717 1,561.8 2074
Connecticut ..vvvvvranennins 184.5 22318 1939 9.4 2337 398
MANE vy 43 143 96 *53 10.5 .9
Massachusells ....vvevev -t 7337 7750 953 5 *219.9 11883 2347
New Hampshire ............. 288 Mo 6 1.5 93 =13
Rhode Isfand .vvveerieenne. s 328 593 218 749 156
Vermont ... veevriireiaon-. 30 90 17.5 135 251 7.5
Easi North Cenird .......... 9237 1,044 3 iwbc & +10H ) 12638 *181.0
e 1917 251.2 287 6 *959 3254 *37.8
Indsana . .. 1.9 1088 529 «11.0 950 2.1
Mickigan ., 1552 167.4 1538 =14 1966 A28
Qe ... ... 3791 4326 4758 097 567.3 B85
Whsconsin . 1258 842 796 =465.2 9.5 —
Mounlsin ... _...........0n 9901 1.136.7 1.2506 *300.5 1.213.0 =778
ANZONG vvivveierinririrann. 766 792 948 152 995 47
Colorado 2123 264 4 410 8 “19B5 3233 -87.5
Idiaho ........ B36 (-1 Mg 152 52.2 =206
Montana 86 a3l 199 +11.3 136 =63
Nevada _...... 1545 2323 1431 =114 1125 ~30.6
New mexco 4253 4263 462.8 15 532.0 *59 2
Wah ........ 450 498 66.7 217 8.7 *2.0
Wyoring ... 42 68 107 +55 11.0 3
wesi South Central ......... { 1.1431 804 3 7940 =81 7721 ~21.9
ATKENSES ©rvvvuirn wrrerannn | 66 7.4 156 +100 1.2 -24
Lowmsiana .. 3774 171.8 91.6 =2855 75.7 -15.9
Oklahoma Ve 204 201 4.8 +G4 299 =49
RY7v: - R . 73140 595 0 £51.0 =800 §52.2 *1.2
East South Cantrat .......... 6283 5975 £81.5 +532 7267 452
AlEDAMNA e e 07 BB 4 3765 +5.8 T4 +9
KEDWCKY vvvervrrrrrinsvnns 171 214 31 *21.0 3.3 58
MISSISSIDDI vvviinrrircrinnes ! X7 260 575 208 63 +188
Tennessed _....... .. ...... K 2037 M6 2095 +58 2401.7 1322
Wesl North Centeaé ... ... 408 7 3285 5308 4221 G074 =223.4
fowa ..... .. .. . ...l b33 2z 385 197 46.5 50
Kansas ..vevscvrroirrivrnss 57 350 304 4,7 294 =10
Minnesota . 106 3 893 1202 *139 1069 -133
Mhsson .. 27 141.9 608.1 #3764 870 =221
MNebraska .. .vivriivirivinas 7.7 11.3 134 57 17 13
NOHh DKot +- ..vvvvvrnnns 50 68 95 45 105 *10
South Dakola vv-vvvevens . 35 54 10.7 *7.2 124 1.7
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aerospace, aircrall. and eleclronics work (or DOD and NASA. These
agencies also supported much of the Federal intrainural work wilhin
the State. as, for example, al the Johnson Space Cenler in Houston.
HEW provided mosl of the funds for university performance.

Washington experienced a gain in Federal R&D support of $82
millicn in 1974, raising the lolal to $650 million, a recurd high. DOD
{largely the Air Force) accounted for almost three-fifths of the enlire
R&D efforl and almost two-thirds of the 1974 increasc. This lunding
was primarily direcled to industry for aircrafl development. ERDA
also sponsored increased R&D performance in the Stale of Washinglon,
at lhe Hanford Engiteering Development Laboratory, ar FFRDC
located in Richland.

Virginia's receipl of Federal R&D funding increased in 1974 to a
total of $642 million, the largest ainount ever received by this State.
More than four-fifths of the lotal was accounted for by [:OD and
NASA. More than one-hall of the R&D effort in the Slale wa s carried
out intramurally and one-third by Industrial firns. In-ramural
facililies include the Army's Fort Belvoir laboralories. the Naval
Weapons Laboralory at Dahlgren, and NASA's Langley Lesearch
Cenler. industrial perforimance is focnsed mainly on DOD prograuns,
especially those of the Navy.

For Ohio the R&D funding level of $567 million in 1974 was the
highesl sin:e 1968. Four out of every five R&D dollars spent by the
Federal Govermuent in Ohio were spent by DOD and NASA. More
than two-fifths of the R&D performance was inlramural and included
work in the Air Force laboralories at Wright-Patlerson Air Force Base
and al NASA's Lewis Kesearch Center. Almost two-{ifths of the effort
reslecied industrial contracts, mostly for DOD with special emphasis
on the Air Force.

in 1974, the District 6f Columbia and New Mexico were in eleventh
and lwelfth place, respectively, in Federal R&D support. Nearly three-
fourths of the District of Columbia effort represenied inlrinural
performance, mainly by DOD laboratories. In New Mexica virtually all
of the R&D cffort was funded by ERDA or DOD. The ERDA work was
performed at the Sandia Laboratory and tha Los Alamos Scientific
Laboratocy, both of them FFRDC's. Most of the DOD work was
intramwurally performed, at such installations as the Army’s While
Sants Missile Range and the Air Force Wenpons Laboratory ot
Kirtland Air Force Base.
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Distribulion of Funds by Performers

When States are compared by performing seclors, conlrasting
patterns of rank are shown. Federal agencies seeking certain kinds of
research or developnient competence to implement thelrwissions have
turned o exisling organizalions will specialized capa? sities within
given States, and oflen agency support of these organizalions has
furthered their expansion. Leadership by certain seclors in certain
Stales becomes established In this way. Cerlain Slatles show
predominunt strength in only oue sectar ol R&D performance whereas
other Stales show lesdership in more than one area (both induostrial
and academic. for exampleo). The latter situation is sometines bhrought
about by the fact thal activities of ane kind of R&D perlormer will
encoursige the growth of otherkinds of R&1 performers ina supporting
capagily.
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INDUSTRIAL FIRMS

Indvstrial performance lend s lo be widely
separaled geographically, clustering in
coastal arcas. In 1974, California and
Massachusetls veere the leading Slales in
indusirial R&D performance [or Federal
agencies. A number of firms localed in those
Slales are particularly well suited for work
on defense and space programs. The nexl|
tkree Slales were New York. Washington,
and Maryland, all of which contain
specialized industrial capability in aircrafl,
aerospuee, and electronics.

The patlern of geographic separation is
furiher exempliflied by the next live Stales to
represent industrial performance: Florida,
Pennsylvania, Texas. Missouri. and New
Jersey. All of (hese ure coastal States except
Pennsylvania and Missouri.

These 10 leading States accounted for 76
percenl of lotal perforinance by industrial
finns (including FFRDC’s}in 1974, Thal year
the first eight Slates in industrial perfor-
mance were also Lhe first ej 3ht in total R&D
performance. although in a differen! order.
reflecting the [act thal indlusirial perior-
mance made up nearly 51' pereent of all
Federal R&D performance Chiel support
agencies were DOD and NASA.

FEDERAL INTRAMURAL

In 1974 the 10 leading Stales inintramural
prfoemmance accounled for approximately
80 percent of the Feceral intramural lotal,
largely reflecling work connected wilh DOD
m ¢ NASA progrimns. Five of these Slales
w-nre found on the easlvoast—Maryland, the
D:siriet of Columbia, Virg,nia. Florida. and
Massachusetis.
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The location of a Federal R&D (acility can
be delermined by the advanlages ol a
particular physical site for certain missions,
as in Lhe case of weapons lesling at the
Army's While Sands Missile Range in New
Mexico or nearness to mining sites al the
Bureau of Mines Pilisburgh Mining and
Safety Research Center in Pennsylvania. Or
condilion$ propitious for space launch may
govern ihe choice of a sile, [or example. the
NASA Kennedy Space Cenler al Cape
Canaveral. Fla.

Federal R&D [acilities are often localed
near related Federal or privale seclor per-
formers, as, for example. the Naval Ord-
nance Missile Test Facility al Whitle Sands,
N. Mex. near the Army missile range or the
Air Force Space ard Missile Tesl Cenler al
Vandenberg Air Force Base, Calif. near
private weapens ‘nanufaclurers. Obvious
advantages can alio accrue fron locating
near agency headquarters, which haveled lo
the importanl nlramural slatus of
Maryland, the District of Columbia, and
Virginia.

Federal intramwmal performance repre-
sented 27 percenl of the Federal R&D 1otalin
1974.

UNIVERSITIES AND COLLEGES

The 10 leading States ia performance by
universilies and colleges secounled lor 61
percent of theuniversity-and-college lolal in
1974. In ail of these Stales HEW was the
prime agency source of supporl, largely to
medical schools. and, NSF was the second
suaurce excepl in the case of Massachusetts
where DOB carried a support role equal Lo
that of NSF.

e - et

i

Performance by universilies and colleges
is geographically more dispersed thanis jhe
case for.industrial and intramural perfor-
mance. parlly because the acadeinic sector
tends to perform research rather than
development. which is likely to require
large-scale operalions thal concentrale in
fewer locations. Thus dispersion is
somewhal more altainable for the
university-and-college seclor. Federal agen-
cies have. in fact, adopled a policy of
avoiding yndue concenlralion in the dis-
tribulion of grants to academla.

The universily-and-college sector was
responsﬂe for 13 percenl of all research and
developiient sponsored by the Federal
Government in 1974,

UNIVERSITY-ADMINISTERED FIFRDC's

FERDC's administered by universilies
wers responsible for slightly less than §
percent ol 1he lolal Federal R&D efforl in
1974. The [ive leading States were Califor-
nin, New Mexico, llinois. Muryland, and
New York. In six of the 10 leading Slales
ERDA was the only sponsoring agency or the
major one. Olher support agencies were
NASA. DO, and NSF.

OTHER NONPPROFEI INSTITUTIONS

Other nonprofit institulions (:ncluding
FFRDC's) accounted for almost 5 pereent of
tolal Federal R&D performance. The leading
Stales were atl mncng the leaders lor other
performing sectors in 1974,
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R&D Plant

Q

The leading States to receive R&D plant
support show a fairly close correlation
with those States receiving R&D sup-
port. In all. 18 Stales appeared in Lhe
“leading 10" group at one ime or another
in the 1963-74 period. California, New
York, Maryland, Florida, and New
Mexico were always among this group.

For Lhe fourth conseco live year, Califor-
nia in 1974 led all the Stales as the
principal recipienl of Federal R&D planl
supporl, and alse reflecled a 10-percent
increase in funding. DOD, ERDA, and
NASA were Lhe leading sponsors.

In 1974, ERDA was the primary source
of R&D plant supporl in seven of the
leading 10 States: Washingion, New
York. New Mexico. [llinois, Tennessee,
Minnesola. and Pennsyivania. Six of
these Stales conlain FFRDC's thal are
onder ERDA sponsorship.

Minnesota appeared among the leading
10 States largely as the resull of a
conlract for compuler equipment lo be
used in sopport of certain ERDA alomic
weapons developinenl programs.

N
['.-
-

Factors in R&D
Performing Strength

R&D obligalions can be ranked by Slale
and compared wilh such measores of
national resources as popuolalion, tolal
personal income, and tolal Federal laxes,
Although no direcl cause-and-effect
relationships can be drawn, the data tend lo
indicale tual the wider choice of skills and
inslitolions found in more populous and
weallh-prodocing areas is relaled to the
seleclion of tiose arcas for R&D perfor-
niance,

Federal obligations ior R&0 plantin the 10 Siates leading in such support, by agency, fiscal year1974

[Ootars m milhons}

Corn=
State Total ERDA DOD NASA HEW DOT NSF merce Other*

Totat covevennn-s sunn | $750 $393 $169 $58 $41 $13 12 $12 12
Caldomia «ooveee e vnen e 141 a8 53 g 12 1 [ *)
Washinglon «.veveevnnns- 102 101 ) ) *) —_ —_ )
New York _...... Vemaeeas X €5 1 2 5 - 3 {*}
Margland .. .ciiineias 61 ) 46 2 6 4 ] 1
FIOMDa .. .. weeennun.- . 52 - 26 24 - - ¢ t
New MexiCO ...ovuunnns B 50 41 é ) - - -_ {)
111 e - 43 39 _ ) 4 - -— {9
Tennessee -...o.uoeeo.. 34 3R 1 ) -— - - )
Minnesota cveeievonn.ins 23 23 ) * - - - *)
Pennsylvania o, ........ ] 21 ) ) - — - )
AN other States” ........ 145 N 5 39 13 8 1 |10

PR 1

* ncludeas it DEPAments of Agtcullure and The kalenor and t & Envicgr

+Less than $500000

" InGludts ounyIng areas Ang oMCe3 3broad

Source Nahonal Sceence Foundslion
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" Distribution of Federal R&D obligations by State compared with other natlonal Indicators,

by State: FY 1974

Total Federal Total persaonal Total Federal
R3D obhgahons Population intome taxes?
Siate Perzent Peicent Pearceat Percent
Rarnk of tntat Rank ol {vial Rank of totat Rank of totah
United States. *otas
[T T ] $16.991 21N $1.148.720 $240.981
Canforma ..., ..... Fesiasecraanas 1 2399 939 1 1091 2 887
Maryand ....... 2 900 R 194 15 2.10 10 72
MassaChuselts .. 3 6.99 [ 274 10 289 n 266
Mew YOrk . ...... 4 604 2 asr 2 935 1 14,14
FIONda ..oivuievrnscrsnsncnsnsiones 5 461 -] 383 9 369 9 2.84
TEDRSYIVANIZ oouvnvnorininne oure 6 389 4 560 4 568 5 585
TEX3S ...ocuvuns H 30 3 570 L] 5.02 7 506
Washwnglon ... g 383 22 1.64 20 17 21 135
virgima .. ...... 9 379 13 232 12 225 19 1.63
ORIO .vrriitivnrsiniorasionrionss 10 3 G 508 5 519 4 598
Disinct of Columbia ... .vun. o 1 3.25 a4 34 6 47 * 4
New MUXICO (..o 12 313 a7 53 41 A0 34 22
Mew Jecsey .., 13 2719 9 247 -] 407 -] 34
Missour ........ . 14 2.28 15 226 " 2.19 12 2.64
AlADAMA o1 ovvvrrvneirnnsiniasssses 15 222 21 1.69 24 13 28 86
MIOIS « o i ivvineennes 16 192 5 527 2 6.14 3 765
Colorado ........ 17 1.90 29 118 26 116 20 1.62
Tennessee . ..., 18 1.42 17 1.95 21 161 23 1.16
Sonpecncut ... 19 1.38 24 146 19 1.74 15 245
MICRIGAN . oot veiviier e innrnnaans 20 116 7. 430 7 4.69 6 553
NEVAUR .. t1vieriiiins conroranis 21 66 47 27 47 an T i
NOrMh Caroltna ..ovvvvvn cninsnoaes 22 65 n 254 13 215 14 220
MANBSSIa . . oh e e eieans 22 63 19 185 18 186 16 194
ANZANR .0t vvvie wne v caiase e 24 59 a2 102 H b n 50
LT 17 T4 T A 25 56 12 252 n 244 13 242
NIICONSM o iiiei it tarnes 26 47 16 216 16 2m 17 106
MITSISBIPPN o vt veiiees crnens 27 a5 & 119 ki 7% 36 37
LOWmSana . ... .ot ciiiiianns . 29 45 20 178 22 111 25 94
Rhodetsland . ......cviinnn connn 29 a4 39 44 8 44 35 A
GEMIGIA . .iivriiar rrrrrranes an 42 14 2N 17 198 8 1.72
L1 Y il 40 36 55 37 45 29 27
Cregon a2 35 3 107 29 1.04 26 93
Hawan 33 et | 49 A0 29 43 3B 23
Idaho ...... .... 34 K} 42 38 43 3 40 .26
IOWA .. iih teiieiiaa aee o aeaes 35 27 25 135 23 132 ar 20
KenluckY .ovvevrriniiriians sisans J6 18 2 1.59 25 in 22 133
OXIANOMA +vriirerirnenion crnrnas a7 18 27 128 27 108 24 1.00
Kansas ......... .. e 177 30 107 28 107 29 84
New Hampshaee . ..........co0ueans 39 1" an Je 42 a6 L] 24
SOWh Carcling ...oovveriinnnann 40 a7 26 132 30 1.03 32 63
WesIVIRgIMi . .oaivniiinieaaees a 45 34 8% 34 68 a7 32
Alaska ..oy e 42 A5 5 .16 49 21 50 A0
Vermont 13 15 49 22 50 49 48 Al
Nebrasks ........covvviiniinirse.s 44 a9 35 73 35 66 30 .68
ArKEASES vt ciiinir e 45 08 33 98 3 T7 34 A
1% T 7T T 46 08 43 35 46 3 a5 16
South Davota ... 47 07 45 32 48 .25 46 A5
Wyoming ... .. 48 06 50 A7 51 16 49 10
North Dakota ... ., 49 05 4% 30 a5 ey 47 RE
Masne ......0000 . 50 .06 38 50 40 AR 42 .23
DAlAWAE L ouvvrriivrisricrsstornes 51 .06 47 27 44 )| N G4
Oultying areas and
offices abroad .....cvvriinnanaas - A0 - - - - - *43

Prov.$ond! estimate o resqient LODLIENON A% of July 1 1974
Ingludas wdwafudl ingome and employmenl faued corPar e (NGOME, SuGay

aslate and gift Laxe s tmenys refonds)
! Encioden i Matrtent Tax hgures

* Goli#stions ltom 304 rehunds 1o U § 1axpayers . PysntoRice Candl Zon®.andn

foresgh Counires

SOUACES U3 Depanment of Commerce Bureau of he Conps  Current

ofthe Tre.

Depatiment of the Treasury SH, 0
thad 1 the Fitences 101 tha Fiscal Yoar Ended Juna30. i57s

Fopulston Pepents Senes P25 Ko 533 Oct 1974, 300 Aurer of Boonomc

Analyms  Sunvey of Current Busines: Voluma 55 No & apnl 1975, US
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Impact of Subcontracting

As previously noted, data on geographic
distribution in this report are based on the
location of prime coniractors performing
R&D work. Therefore, they do not reflect the
redistribution of Federal R&D funds among
the States as a result of subcontracting. Dala
on NASA prime contracl and subcontract
awards Tor 1974 are provided lo give some
indication of the impact of subcontracting.

The NASA dala represent information on
all first-tier subconlracts in excess of
$10.000 on each of lhe agency's prime
contracts in excess of $500,000, and on
second-tiar subconlracls in excess %
$10,000 on each of the first-tier subcontrac¥
in excess of $50.000.

The NASA data indicale that sign‘ffic::nt
redistribulion of R&D funds amcng Stales
would be disclosed by availability of full
sibcontracting data from zll agencies, The
support to the leading R&D sapport States
would 1end to decreasz somewhal {although
the net change would be small in relation 1o
their prim2 contracts), but in the case of
many smaller support Slates, the nel in-
crease from subconlracls would be inipor-
lanl in relation 1o prime conlracts awarded.

419

NASA SYNOPSIS

NASA prime contracls in 1974 totaled
$2.166 milhon. of which $334 million
was subcontracled. Of this amount.
8142 million, or 43 percenl. remained
within (ke prime contracl States. “"he
remaining $192 million, or 57 percont,
was awarded lo olher States. (Yee
table.)

Prine conlractors in 22 States lel
coniracis lo subconlraclors in 40Stal®s.

T'he nel result of Lhe subconliracling was
that 3% Stales showed an increase in
their share of procurements and 7,
incloding the District of Columbia,
showed a decrease.

Three of the seven Stales showing a
decrease were among the five leading
Stales in 1974 prime conlracl awards.
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U.5. geographical disiribution ol NASA prime contraci and subcontract awards: Hecal year 1974

(Donars in thousands)

Prime contract
awards 1o Stales

Subcontract awards

Net total=prime confract
and subctontract awards

Pearcent Aeceived Awarded Percent:
States of irom gther o Other Net of
Amount totat Stales Siates total Amount’ total
{a) ib) (<) {a} {e} i) (g} {h}
TOTAL e cvcierninccnenen 132,165,945 100 $122.002 3192002 — [ §2.165.945 160.0
Alabama ...... e memeimenenn 80.299 37 2214 6599 $1.515 81.914 38
ARSKE ciais e 813 3] - - - a2 "
ARZGNE tuun. . 5.881 3 9.859 72 9.787 15,668 ¥
ArKANSa5S vavuins- 171 " — -_— -_— 114 Y
Calforma . ovivaieiinnrinnas 849319 Mz PN - 133,739 {113.504) 735.815 Mg
COoratde cuvvnnnin vannnians 193,405 -] 5.332% 15,266 {9.934) 183,471 85
Connechcut . 35.287 16 20,390 7.723 12,667 47.954 22
Delaware ..oveeninn 1,957 A 57 -— 57 2,014 B
District of Columbaa . 13873 8 - 28 (28 13.345 ]
FIORda .o ccivinannsnianianns it a5 17.736 1.888 15848 199.039 9.2
GROMIA .« avrvunmnnnmnnnmns 5,598 3 508 -— 508 6,106 3
Hawan 3.130 A - 0 {1 3120 g
(151 T+ SN 15 '} - - - 15 U]
Hinois ..o 7480 ] 3.920 -— 3,920 11,400 5
Indana 5.530 3 735 420 ns 5,945 3
3398 2 255 -— 255 3.653 2
1,806 A 100 - 103 1.906 1
469 " - - - 469 ")
LOWSana ov covieineiinonns 38,428 18 40 758 (719} v} 1.7
MaIte ccoiiiiiies caiiiian - 69 {1 46 -_ 45 1% {*}
Maryland ........ ... 184374 7.6 1113 2617 {1,504) 162670 1.5
Massachusetls . .. ARMR7 21 11.591 475 1116 57.153 26
Michigan ..., PP 7.085 ] 1.159 » 1.124 8.200 4
MIBnESOE «o v vae i irnrieans w2y 8 3058 bt 058 13.179 6
MISSISBIDDT civinvniiainneann 14.727 ki 332 237 95 14.822 7
MISSOUN L eanininn P 3591 1.5 5434 L ] 4,625 26 1.7
Montana 45 Ly - - - 45 {*}
Nebraska 423 "} 137 -— 137 560 {}
Nevada (oo 734 {) kL -— 5 169 %
New Mampshiee 719 M 353 - 353 1072 {*
New Jermey ... 32,579 15 9.547 12184 (2.187) 30,202 14
New Mexico . ... 6,351 3 fix] - 3 6,334 3
New YOrk . o.uas 68,236 A2 38,227 1183 i 105,355 49
North Carcling . 2605 A 287 -— 287 2,892 R}
#1117 T 35.807 w 3852 529 3323 38,130 1.8
11717071 1 - H 1,223 1 5.134 - 5334 6,357 3
L T T 1.12% A 7N - m 1,300 R
Penasyhvania ......ovaviie ' 26,514 12 5621 823 4,788 3,312 1.4
Rhodeisland ....ooovainain 354 {'} 42 -— 42 396 M
South Carolina .....c..v.... 296 ) L7} - a 330 "
S0uth DaKOIA - +vevevnnrinars 139 " - - - 139 Y]
TeNNeSSME .ovvnvminnnnannas 1877 R 187 -— 187 2.064 g
THAAS tiiinamnrinmassnnanes 202,945 9.4 12,592 10.266 2326 0521 9.5
L - 9,258 4 533 — 533 9.791 8
VErmont vevaviniinninannas 89 {) 74 -— 74 163 {"}
VIGIAIR «ovnnnrn vannnininenn 47.9M 22 902 27 a5 40,648 22
Wastinglon ... ..ivvininnns 19.096 9 a725 2436 289 22.385 10
West Virginia ... 139 ] - -— -— 139 {'}
WisConsia ... mry R 3.892 {208} 4100 TATT 3
WYAmINg ..ooviiininicninans 205 {} -— -— -— 285 ("

" Lesy than 05 paftent

* Thd awargy 1 Othee S etes axceed Ine awards 1707 other Stalas

* Column () pies of minu s Sotumn 1)

NOTE $Pama $ontract dwards moluds gwards on B conlrkcty ar d gwargs 1o
of $13 000 and over and on a1l .ontrecty of

and nonprok

$25.000 and et exeTOdr Swatds Pladed thmdnh oindr Govemmenl 39encws,

Awclrd S Gotsiche the LIMutad Shatme and 2ot mey an

WwAIS NI OO $10.000 and over oo

SQURGE A tics and

. TLonnActy Subpiares, L

01 35500.000 and

- 4 P,

50

SoackAd

ARnULL Procure? et Rpon, Fack! Year 1974, Washgton, D € 20548
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Part II

FEDERAL FUNDS
FOR SCIENTIFIC
AND TECHNICAL
INFORMATION

Scieittific and lechnical informalion {S&T1} is defined as
kuowledge or data resulling from the conduct of research and
developmenl, or required for organizing, adminislering. or performing
research and development. Such informalion is used largely by
scienlizls and engineers engaged in R&D work.

S&TT aclivilies cover a broad range, including publicatlion and
distribulion; documenlation. reference and informalion services:
symposia and audiovisual communications and R&D work in the
information ¢ciences. This last category direclly overlaps the R&D
aclivities reporled in parl 1 of lhis survey,

The dala on S&TI in Federal Funds surveys include only direct
S&T1 obligalions of Federal agencies: S&T] cosls under R&D contracls
and granls are specifically excluded. 1l follows, lherefore, thal the
lolals in this reportonly partly reflect the S&T1 activilies supported by
the Federal Government.

Despile this limitation. the broad measurement of direcl S&TI
cosls on a funclional basis can be useful as a guide lo analysis and
planning.
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AGENCIES AND ACTIVITIES

expecled to represent 45 percent of the S&TI total, compared with
37 percent in 1960. The increases in support reflect rapidly
growing library and specialized information center services and

¢  S&TI funding continued to grow during the period from 1974 to the high costs of modern retrieval systems.
1976. The increase for 1975 was somewhat less than that estimated Funding for publication and distribution. the second largest S&TI
for 1976. category. is expected to account for 31 percent of the total for S&T1
¢ DOD remains the largest support agency, followed by Commerce in 1976, down from 49 percent in 1960, Despite lhe'decline as a
and HEW. Together. Ihese agencles are expected to provide more share of the total, growth in terms of dollars is significant.
than two-thirds of the support toS&TI aclivities in 1976. The chiefl Research and development in informalion sciences has grown
tmpetus to grc?gicl;];n the current {1974-76) period comes from from 4 percent of the S&11 total in 1960 to 17 percent in 1976, This
Commerce an . category has shown ihe greatest relative increase.
®  Symposia and audiovisi.al media is expected to account for less
Fedaral obligations for scientific and technical information, by agancy than 8 percent of the to al in 1976, compared with 10 percent in
[Dollars i milhons] 1960.
Actuat Estmates Trends in Federal obligations for scientific and technical information acttvitles,
Agency Percant Percen) by m.]of calwoﬂe.
¢hange change
1974 1975 | 1974-75 | 1976 | 197576 [Oollacs in millons]
TAAM e vaarrevarerrerrneraraan s s4428 | $4642 248 | $4920 %60 =
ALD in inkor.
Department of Defense ........ovvves 15190 1534 *1.6 161.2 +51 .
Department of Commecce .......... 8as | s85 , +122 | 1089 | +101 Documenta- Symposia | eneas doce-
Dep:‘nﬁe:t o health. Educaon. 767 75.1 .20 768 22 Pubkcation | ence and and mentation
:“ ¢ é'e """"""" bl B 202 "7 36 61 Fiscal Total and miormaton | audiowswal | and informa-
Library of CONGress ...oovvvvvvanrnnses ; year dsinbution sernces media sion systems,
Department of the Inlerior ........... 200 254 271 270 53 techniques
National Asronautics and Space and devices
ADniStation .o.evvrrrrrrrrarreas 227 236 4.1 242 23
Deparment ol Agncuflure ........... 134 147 B2 156 62 1960 . ...eevrnninnnes 5759 $ 370 $ 284 $76 $29
Nalional Science Foundation ........ 99 68 =315 7.8 +14 4 467 290 67 7z
ONer AgencIBs .vvvrrarrrrrrrcirrnes 3.4 370 179 39.0 52 55.7 42,4 170 133
67.7 640 2190 19
Source Natons! Stance Foundshan 599 oha 27 126
682 1020 20 225
827 124 6 225 a0
a71 1525 31.7 531
1007 1656 i sas
Trends 90 1709 38 637
969 193 1 326 621
®  Between 1960 and 1976 federally funded S&TI activilies have 71 i 39;6 1060 1938 328 650
expanded almost 6-1/2 times. s ol | dme | omes | e 73
L ] i i L wal to 2.3 percent of W74 i o 4428 291 193 3 w0 793
In 1976 S&T obligations are expected to be equal to 2.3 percent o 1975 (est) , ol asaz 140.7 211.4 37 744
all Federal R&D obligations. compared with 1.0 percenl in 1960. 1976 {est) 4920 1512 2205 380 023

® The greatest increase in absolute terms has been for documenta-

. + . . . . tnctades $IT 2 mihon 16F MaInagemen which wes reponied Separstely frcm the other CaltPones 1 1964 Gnfy
tion, reference, and information services. [n 1976, this category is

Source Natonal Scance Foundsnon
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Categories

Within each of Lthe major categories one
subcategory receives most of lthe fund-
ing. This has been a consistent pattern
throughout the 1960-76 period.

{n 1976, more than 9 out of 10 doliars for
publication and distribution are allotted
to direct costs for this category of
activity.

Under documentation, reference, and
information services the subcategory of
library and reference services is ex-
pecled to account for almost 8 out of 10
dollars in 1975,

Symposia and technical meetings is
expected to represenl approximately 3
out of 4 dollars in 1976 within the
symposia and audiovisual ms lia
calegory.

ERIC
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Agencies

Q

Of the 23 agencies reporling ubligations
for S&T1 aclivities in 1976, seven
accuunt for 90 percent of the S&TT total.

S&TI costs are not wholly comparable
amung agencies; someagencies havefull
reporling systems while others lack the
means Lo identify relevanl S&T1 cousls.
in the 1974-76 periud. 13 Federal ag:n-
cies reporled R&D pregrams but did nol
report any S&TI aclivities. although
some of their programs may have
included such aclivities. Some S&TI
programs are included within ex-
tramural R&D contracls and granls and,
thus, are nol reported.

Only in some cases do S&T1 efforts bear
a direcl relationship lo an agency’s R&D
work. S&T1 efforts can represent serv-
ices thal are independent of agency R&D
programs, such as the Patent and
Trademark Office within Commerce. the
Nalionai Agricultural Library within
USDA. and the S&TI aclivities uf the
Library of Congress.

DOD, Commerce, and HEW cumbined
will account fur 71 percent of the S&T]
totil in 1976.

DOD is expecled lo account fur 33
pereenl of the S&Ti total in 1976. as
much a refleclivn of the Army's S&TI1
repurting sysiein as any other fuctor.
Although Navy and Air Force R&D
program tobals are larger than those of
the Army, their reported S&TI tolais are
lower. ‘The Defense Agencies representa
substantial poriion of the DOD total.
largely because they include the ae-

ERIC
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Distribution of Federal obligations for scientific
and technical Information, by agency and
subdivision: fiscal year 1976 {(est)

jDoliars in miltions)

Agency &nd subdivision

fotal, alf agencies

Depuriment ol Delense «vvveuenuas

Deparimend o The Army «...uoue
Depariment of the Navy ,........
Depariment of the Auxr Force ..
Defense Agencies ... penmmnaaan

Depiartment of Commerrce ......

Pitenl and Trademack Othce ...
National Technita Information
0 T rann
Nanonal Bureau of Standards ...
NatiOnal Oceanic and Atmosphenc
AGMINISIAICN o ivinnnnnnnnns R
Other

Depariment of Health Educalion.
and Wellare

National Instiules ol Heallh .....
{Natenal Library o) Medicine) |
Alcohol. Dreg Abuse. and
Mental Health Admimsieaton |,
Food and Drug Admimstralion ...
Health Rresources Admumstrabion
Other

........... AumEEEEvE A

.......... FumatammEEEEEEHE

Library ol Congress ......ucueeuss
Cepariment of Ihe Intenor .........

Geological SUvey ...ovvcevennan
Other

Hahwonal Aeronaviics and Space
Admuinistralion ... .. .cviiaeaian.
Dap

National Agricultusal Cibsary ...
FOrest Service .. ouvuncanennns
Agncultural Resezech Senvice ...
Other

National 5cience Foundabon ......

Energy Research and Development
ADmInISTAlON Lo ivnisvnveninaa

Veterdns AdmmSlralion «ouien.a.

-y 1

Dep oi Transportalion .....

Consumer Producl Safely Commisswon

Enveonmenlal Prowechon Agency ..
Other agencw!s ... ......... PR

Sourcr NATORAl Sowe e Foundaan

—_'_q

tivities of the Defense Documentation
Center.

¢ The gain in 1976 in funding for Com-
merce is the largest of any agency in
Toual absclute lerms and reflects higher
oblgations Percent obligations fur S&TI aclivities in the
34520100 Patent and Trademark Office. Com-
1612 25 merce is expected te represenl 22
;g.g 1:? percenl of Lhe Federal total S&T| effort.
127 2.6 ¢ HEW is expected to account for 16
552 s percent of the S&T1 lolal in 1976; more
1089 221 than three-fourths is represenled by the
e 164 National Institules of Health, mainiy the
3a 27 National Library of Medicine. ‘
o 8 ¢ NASA and ERDA report relatively
50 10 small amounts of S&T1 funding despite
19 2 their sizable R&D programs. This
results from the fact that sn much of
768 156 their R&D work is performed ex-
{g; gi "g g’ tramurally and no data are reporled un
the S&T1 portion of extramnural R&D
a2 9 grants and contracts.
41 -]
36 7
30 -3 v ene
316 o Activilies
270 55
211 43 ¢ Certain agencies tend to account for
59 12 masl of the work in cerlain calegories of
activity, Commerce is predominant in
242 49 publicalion and distribution; DOD is
156 %2 preduminant in symposia and
i; :(') audiovisual niedin and R&D in informa-
az 9 lion sciences; and DOD and HEW are
12 2 predominant in  documentation.
28 186 reference, and informalion services.
S&TI functions, of course. tend 1o flow
;3 :45 back and forth between categories and
61 12 often an ageney will extend its aclivities
55 11 su that more than one category is iinpor-
38 8 tant.
35 7
52 13




Calegory 1. Publication and distribution

"
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COMMERCE: Patent snd Trademsrk Office
B0.000 jaatents in FY (976 [ust)
Offseinl Gasette, weekly absies 1s of enrrent patents

DOD: Degarim.nis of the Army, Navy, snd Air Foree
fowrsal arlicles
‘Fechnical repatis
Techmeal notes
‘Technical nwnorandms
Cottractors’ and grantees’ repnris
Research pevicws
Research hulleuns
Research reporis
Newslellers
Surveys
Monographs
Pron eedings of sympusia
ilandbuoks
lonks
Abstracis amd hloliographies
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NASA
Journal articles
Technical reporis, note i, and memorandums
Cuntraciors’ reports
Conlerence praceceding:
Sowenlific and Technice ! Abstrocts (STAR)
termesonal Acrospac Absirocts
Indleses
Bivswgraphies
Techunical reprinis
Specinl publications

INTERIOR: Geologicsl Survey
HBooks
Maps
Chars
Atases
Research summaries
leuroal aricles
mblhiography of North Amenen Geology
Grophysical Absiracts

HEW: Nstionsl Inslitutes of Heslth
ourtials of the insthuics
lnurnal articles
Inlexes
Biblingraphivs
Alstracts
Mmagraphs
Baoks
Reproris
Alcohol. Drug Abuse, and MentallleslVh AdmbLusirstion
Seaentihic aml technical papees
Manuals *
Review s anl analyses
Touenal arbeles

UsSnA
Papers
Bollvhins
Repordy
Permulicals

ERDA
Technieol repocts
Progrrss eeports
Sunmnary Feparls
Tapical repmis
Jovenal artieles
Proceclings of mechings
Nuclear Sewnice Absiraits
Frogfess Frvions
Bun s
Mfonographs
Il aphies

Category 2. Documentelion, reference, and infor-
malion services

A L A L o

b

AL

DOD: Defense Agencies
Delensc Docy mentahion Center
Depsrimenis of the Army, Navy, and Air Force
Lihianes
Speaalizat informntion ceniers
‘Technlcal informatian analysis centers
‘T-amslations

HEW; National Insiilutes of Heslth
Nutionui Library of Molicine
Sprctalized mformation conters
Teanskmone
Fool snd Drug Adminlsiration
Specializnd infornastion centers
Alcwhil, Drug Abuse, and Men) sl Heslth Adminisiration

Speadhzed lnfarmation centers .

LIBRARY OF CONGRRSS
Sereace aind teelmology o lon
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COMMERCE: Patent and Trademark Qilice
Search Rooin
Natlonal Bureaw of Standards
Natpaal Technical Information Service (NTIS)
Baronal Standard Reference Data Systemn [NSRDS)

NASA
S&TT dovumentation Ladity
Headvpuarters and field center ithraries
Specutbiced mlonmannn conters
Regavadd chssemination centers
‘Trarslatinps

noy
St terd mifurmation ceaters

USDA
MNatwnad Agricoliuead Labeary

Category 3, Symposia and audiovisual media
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DOIx Depariments of the Army, Navy, snd Air Force
Scivnee conferences
Suppord af sxaeposan with professwnad grogps. soieatilpe
sucieties, and cducadiona institulmns
Moum ctares
Bl
Vaulen Lies
Exhibats

HEW: National Instituies of llealth
Te el ta seaentafic mevhings, TLS, and abieosl
Suppotl of confetenc os anel symposig
Swoport of nrernatinnpaal congresses
Sonhd s oa body Ean bems, diseases, amt eeeataent
TV mrceviews
Shules
DPlw 1ot ageles
Exkibats

NASA

Par arimatiwn m i stpport of scoventifie samposis and
te ¢ Fuae o eyt

VA
Parr v aum b semmaes andd wy it
Fllms
Sl v

H

Cnle;,%ry 4. Research and development in infor-
mati-n sciences, documentation and infor-
mn*‘un systems, lechniques, and devices

R
T TAY

. Ml

s FE LT

D{N): [lefense Agoncies llargely ARPA)
Depatiments of the Army, Navy, snd Ajr Force
E&D i sdvanred mformation sy sirms
Ve eloprent of enpmveroag data sysiems
Suppurt of ey elopment of diseipline-based anfor-
maimn ~1 advms
Stoedves of man=c omputer relfaonstaps (Propec e MACG)
Hasie eesvarcl an milormation seiences

1L .\ National Instifotes of Health fincluding NLM)
Toproy vaaent of Medlas systen ar NEM
Bovelopovent of me hanteed seacching sertices in the
s irnles
Dav vlapavent of computer bute-slalig tee havgues
Aleohel. Drug Ahuse, and Mentsl Henlth Adminisication
Ilgmm venenl of wilorindloan Sy steas

231
R oseane e s stoesge and retneyal sieadegies
T wnlopine st b acuess smpapyement <y <iems opd wser-
o pernpeel e venee anfolaadinm serye es




APPENDIXES

A. Technical Notes

B. Federally Funded Research and
Development Centers

57

C. Statistical Tables, Part I

D. Statist.cal Tables, Part II

Note

The cdetailed statistical tables for this volume for paris 1 and 11,
appendixes T and D, have been publishied separately under vne cover,

Included on pp. 60-64 in this volume nre appencix C suminary tab es 1, 2,
ant 3, as well as a complete listing of all the walles in appendixes Cand D.
Detailed statistical tables may be cbiained gratis from the National Hicience
Foundstion, Washington. D.C. 20550.
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APPENDIX A

Technical Notes

SCOPE AND METHOD

Thls repar! is arganized in two parts. Part | is concened
with Federal funiis for resvarch, development, and R&D poant.
and part Il reports un fends {or activities associated il the
collection and di ination of seiemihe and techeical
information,

Betwern March and May of 1975 a tatal of 35 Fedoral
agencies and their  sulnlivisions=—93  indiwvidual
respandenis—submitted data n response o a survoy
questinnnaire drveloped by the Foundanon and distriheied
1t [annary 1975, With the exception of ERDA and NASA, the
dinta recrived frmm the agencies were in teems ol obligatio ns
and expemlitures inewtred, or expecied 1a be incuresl,
regardless of when the fumls were approptioted or whetl er
they were ldentified in the respondent’s lmdget speaifica by
for RALY activities. The ERDA ata for research .nd
devefapment were reported in beems of acerued costs, while
the R&D plant irdasactions were eeported in terms of
ubhgmivns. MASA teporied ivs 1974 transactions n lerms ol
obhgations incurrel, whereas the 1975 andl 1976 tray 1i

T —

grant or contract {exteamural), Resvareh and develanmonr
excluderoutine product testing, guality contrel, mapping and
surveys, collectinn of general-purpu=t stalisties, expenimen-
tal productlon, and aetivities voneerned primarily with the
dissemination of scienlior information and {he training of
stientific matpower.

a. Reseorch is systematic. intonsive $tudy directed 1oward
fuller seientific knowledge or undersios.iing of the subjrct
studied. Research is classified as cither basie ue applied.

in basic reseorch the investipator 1a cancerncd primarily
with gmning a fullee knmvledge or under stundmg of the
snbjeet nncer study.

laappliedr h theinvestigatoeis primanly interested
in a practical use of the Anowlrdge or tnderstanding for
the purpase of meeling & cecagnized neod.

h. Development 15 sysieamtic use of the hnowledge ansd
understanding gained from research, directed toward the
pmduclmn of ustlnl nateriais, devices, systems. urmethods,

were in terms of the budged plan, whish approsimates
obhgatinns.

\ I-e:lu ol agom 1wes dlsy provided R&D data 1o the Offiee of
4 and Budget for incl in"Specivl Analysis P
Fﬂll. il Research and Developraent I’mgnms i The Budyge
af (ke mtedd S1otes Governareit, Frscal Yeor 19276 Although
the R&Dilata in the two Teports are Feconcilible [see Relation
to Other Reparts, - 53), tha dnta i the Fedveral Funds report
nee o e capreln osive and are tahatated in greater detail,
Fucthermare. the “ederal Famis srport incorporates data
revisions thet hmve cesulied from ch made withn the
R&1Y portion nl the bndget subsegurnt 1o 1ts presrntdiion by
the Presalent 1o Congress i February 1975,

DEFINIVIONS

Iehnitwns are presented for the fwo pacts of the Feport.
Sowr dehinttions o part 1 .are also applicoble to part 1. The
definitiors areesser iilly enchangml leom picior issuesoi the
Federal Fands serne ..

Part |. Research, Reveloptnent, and R&L Plant

L) RESEARCLL DEVELOPMENT, AND RED PLANT

This teem un ludes all direet indiveet, medeal, ar related
cusls resnftng feoin of necessary (o msearrh, develspment.
amd R&D plant, regardless of wlpther the Festaerh and
develvpment are peefarmed by o Federal agency {intranm cal)
or performrd by peivale indve luals aid prgamrabons npdsr

luding design and dinvelopment of prcotyprs and
processes. 1 excludes guehly comtrol. romtine product
teshing. aml production.

c. R&D plent (R&D Facihitics nadd Tined equipment. such as
reactors, wmd tunnels, andd radie telescopes) includes
aciuisitnn of, consiraction of, major repairs a, or alterations
1 strncnpe, works, equipnnen), facilities. or Yand. for uze
Kab aetweaties ay Federal or nanFederal nstallations.
Exclodled from the R&D plant category me expendabl
equipnnent aml office furnitere and eqaipment, Obligations
for foregn R&D plunt are Bmited (a Federal fands foe
facilines losated abroad and used in sapport of foreign
research amd develonnent.

{2} OBLIGATIONS AND EXRENDITURES

#. Obligatiens represent 1the unounts for ordees placel,
rontracts awdrded. seeviees recewved, and sionlar transacs
tions Anrig a given peenl, reganlless of when the funds
wepe appropridied aml when fstore prymeat of money is
required.

b, Expenditures repersent the amonnts foe cherks wssued
and cash payments made during o prevn period, regardless of
wham the Tands weee appropritg

For thuse agennaes ape ratimg v a £ost-1y po-bad el aceevel
expenditiires and custs are reported mstpad vl obhgatjons.
Acciued expemlitures represent all costs worrued dueng thn
erporiing peeind except those sndyect i rcmhursenent fevm
whre agenews The infennntion on espembitures represents
netcash payprents foeresean eh iy clognment, amt R&D plant.
eaclusis e ol any reeeipts of the agency for thaze puepnsaes.




The obligations and expenditures reported cover all
transactions from all lunds available to the agency from
direcl appropriations. irust lunds or special accountreceipts,
corporale income, w1 other sources, Including Tunds ap-
propriated by the Piesident, that the agency received ur
expects to recrive, Th amounts reporied for each year refllect
obligations and expen litures ior that year regax dless of when
the funds were orfginally authurized or ceceived and
regardless ul whethur they were appropriated. received, or
ideanfied in the agincy’s hudget specifically for research.
develupmeni, or R&D plant.

An agency eiakie g o transfer of funds le another agency
Includes such transfers in its report nf obligations amil
expenditures. The 1eceiving agrncy does not report, for
purpnses of this survey, funds transferred to i1 fram anather
agenty. Similarly, a subdivision of an agency that transfers
fanils to another subd vision within thal Agency reports such
ohligations or cxpenditures ag ils own.

Obligations and expeaditures for work performed in
foreign countries jnclude fonds dicecily avadlable to Federal
agencies aml specianl fureign curreneies separately ap.
propriated. The latter eurrencies are derved lacgely from
provisions of Publie Law 480, 1954, as amended.

13) COST COVERAGE

Funils reported for research and ilevelopment reflect Tull
cosiE In mddition te rosts of specifs RAD projects, the
applicable avcrhead costs are alsa incluted. The ammnts
reported inelude thecostsol pl rand admimstering RAD
programs, laboratery overhead, pay of nilitary persaanel,
and departmental adodmsiration.

[4) FISCAL YEAR

Far the three years covered by is veport. the hsaal yearas
the Governmrny aLcoantmg perond Leginomg nly 1 af ooe
vear aml ending hine 30 of the lollowiag ealendar year: thus,
fiscal year 1976 began i July 1, 1975 and will el June 30,
1976

15) AGENCY

An agency 15 an organazation of the Federal Government
whuse prinaipal executive uflicer reports 1o the Presicent.
The only ex.eption s the Libeary of Cotigress. which iz also
incladed in the snevey. The rerm subdivision refers to any
wnajhf wrpanizationad unil ol » teporling ageony, such as o
hurcau, dwvi tion, office. or seeviee,

ERIC
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(6} PERFORMERS

Petformers are cither intramural argapizations e
complishing oprtating fonclivns of extramural organizazions
of persans receiving supportl ar providing secvices as a resalt
ol a cantract or grand.

a. Entramural performers are the agencies of the Federal
Governrrenl. Thrir work is varried un directly Dy their own
personme | Obligations rejrorted under this eategory are Iar
activinies pecforiwnl by the reporting ageney itsell, ar they
represent funds thai the agoncy transfer to another Fedreral
agency jor perfopnanec for work. The ultimate preformer
must by a Federal agency, 1f the ubtimaie perforner is not «
Federal agency, the lunds so wansferved ire cepovtest by the
transfercing agency under the appropnate zxtramural
performer category [ndusinml finms, umiversines and
colleges, other nonprofit 1nstitations) intramural perfor.
mance mcludes she costs of supplirs and egmpment.
essentially of an “uff«heshell™ natare, that arc procered for
ust wn inltaturd] research ambdevelopment. Alsoinchuled ns
part of the intramural performance total are the expenses of
Federal popsonarel engaged in planping and mbininistenng
intatnneal ond exsramursl R&D progroms.

b, Extramural performers are all organizatims oniside the
Fodural pamnplex that peeform with Fedoral fuads nnder
canlract or grant, Only easts of acwal earamnral RAD
performance ane reported, For example, the purchnse leetan
extrmmural source of a bwneh veluele whieh s ope, atwaaad,
iwe, has gone reyond the development or prototype s age and
which 15 used w aa jntramural Federal wstallation for the
pecformatce of rescarch inad divelopment. is reported as part
of the cost ol wtcamural research and developaient Ex.
tratnural preforsiers ace idenufied as Enllaws:

) techasieial frrons are those acgapizonons ika may
Iegally distealimte net eacnings to mdividuals or o ather
OrganiZalons

{d] Veaversattes aned ¢alloges e jnshilithnas lilﬂdj.!l'tl
peamacily o jnovichng resadent msienc oo focat beasia 2e
yrar progein above the seoaadary sulmo] level, lnetuded
are cobfepes of hberal acts, schools oF wrts oed sciaces,
peofessional sehools, suchas mengmeenng and mediope,
mcindmg allihawel Yospials, assacated cessanh e
stinles: and agrayltvral vxpestient stations,

fony Oher nouprofil msipions are e ate o gansda-
inns allier thas educatinal stititions, oo e of whose
ned eronnys iuee bt baom God a preeeate stk balilec or
indtividuad, and other peivate otgani zations urgang s for
the esclusinve puarpose of thenmy over e eatice wet
carmags to snch nonproht orgamsations  Also, pavadle
ndividuals dioesly awarded REd) grasts or contea s ake
invtaried unde nanpreht msliimnons

liv) Federally Fanded Reseorch and Develograeat
Centers are R&D-perfomiing org.anizations exclusavely o
subistantlly financed by the Federal Government that
are suppaartesd by the Federal Gavernaent cather thmeet
fartienlar RED abyective nt. in some instanues. lo provide
miat fackities at universitics for reseda ch and assuciated
tenimng purpeses, Kach center 13 admim stered hiy one of
the above extramural performres

In general, all of the fallow g qualifscanan critce are
met by an spstimbional umt before s included i the
Feder lly Funded Rescarch and Devvlopment Center
catege oy, (1) s pepmary achivities inclhude gae of nore of
the fo lovapg basic research apphed research, develops
nent. ar management of research aml development
(spec 1ally exeluded ace grgamizal 1 I peimars
1¥ 10 contine qualiy eonnol and irsting, rautine seryice
activitees, production, mapng and sueveys, and inforima .
g chssenmnonionk: (2] a1 15 8 separate nperational wat
within the parent orgamevation or 18 organred as a
separately  mcorporated orgamzation: {3) it perfonms
acitutl research and dovelopment of R&ED anisagement
rither apon direet reguest af the Federal Gavernment or
under nireoad charter from the Federal Gaveramaznt, bus in
vuher case under the dircet monitorshap of 1he Foderal
Government; {9) 1 recenves 115 mager hinancial support | 70
pereent o morej [ram the Fedel Goy comitient, nsually
From ane agency. {31 91 has or =s expegted 1o have a lang-
term pelonaaslig with s sponsering ageacy [abouat 5
yvears of marr). as pwvidenced by sprefic nhhganens
esstimed by o and U agency, (GLmost oc all of s facidities
are mwnsd or are funded Tor i the conteact wath the
Fedetal Goavernmentz aad {7] 11 has an avetage annnal
bevlg {operatint and capital cqmpmaemy of at least
Satio. i

[v) Saerde and Toodl gmupsenmrenls are State and local
governmenl agencws, exclndmg State and loeal v er-
sihies and calleges, aghcofural espreanent stalieps,
nusdal srhoolse and afilisted hopyitals Fedeeal R&D
Tomils onhigared dicrctly to snch $tade and local rducatron
mshitutons are meluded voder The npe s s anid
colleges perfornmnd sector in this suevey Research and
development uniler the $tate and Iocal citirgor y o eather
prerloraeed by the State m b racies thopsehoes or
pranted orcontrarted by sunhagen ies far prer fatimance by
other orgapzations Regacdless of the ultiate pevlonmer.
Foderal  RELE Towds  diveeted  to Slate asd Foaad
povernienlys e pepoiled pnder the State and foral
g eranenl e bor Land bo other

(vl Farcaga performers are coafined to forrgn abizeas
orgamizations, ot govermments, as well as iternanoned
argastizations, stch as NATO, UNESCO, WK, pritorm.
g wonh alirasd Trmam ed by the Federal Gov epnmem
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Excluded are paymenlts lo .5, agenci-s, orgamzations. or
citizens performing research and development abwoad for
the Federal Govepnment {the sarves objectives do not
inciade information on “offshnre™ poyments). Alse ex-
claded aze payments to foreign scientists performing in
the Umied S1ates.

[} FIELDS OF SCIENCE

‘The Tields af science in this sarvey are divided into eight
broad field cotegones, most uf them consisting of a number af
cdetaled Dietds, The hroad hields ace life sciences. psycholngy.
physical seicnces, ehvirnnmental seiences. mathemanics.

g, sncaiH s andother sciences nol elsewhere
classnhell “The foliow ing hsting presents the fields gronped
vmler each of the broad helds, together with illustrative
dsoplines. ’

o Lile aciences consist nf the biologacal. clmical medical,
other tedhical sciences, atd hife scrences nov elsewhere
. classified

lafe scienres nclude the (ollowmg dissiphiness Anatongy,
zannal schences: bacterology: biochennsiry: bogeography:
o hy; Imophysics: dentistey; ecnlogy:
embryolagy: entinnology: evelationary biolepy: genchcs:
ipuneanlogy; inleraal medicine; mlcmhmlogy' ncnmlni.}"
nuinhon  and metabol opth ga:  parasitelogy,
pathology, pharmacology: ||hdmmq ph\.sn.alanlhmpnltu,\"
physicd wmediane aad ecbatahiaton; physwology: plam
saenues: paduiey; prayventive medicine and pabhic heahl:
psychutry, rashovrology: radiclary. sorgerys sysiemanics:
vetennary mediciae

Research in somre of these diseiphnes may be dassed as
bielogacil. climeal medic ady or other mwedical, depending upon
the aature of the pacticular proyect.

Helogcal seveus s ate those winch, apacy Erom the climcal
medical and ather meduat sacnces .5 defined helow, deal
with the ooga, declepment, steactare. funciron, aod
mnleran hahe of Bvng things

Chimal medicn sorences are coneeinel wath the sy of
the pathogeaests. dhagnosis, of they apy af a pacticabar disesse
or abnormal comhbitsen m lviag bomar subyects nmler
comrvlled canditnns

Other wedicel soarnres are coprormd wath sindies of the
Eauses, ¢Elae s, piees ention, ar 1 onteol of abnoraal condonons
A0 R O 11 By Ry ronnent s ey relade i iealth, esoept
for the chmcal aspects a5 defined shoe o

Lafe sesenfes, ni

ek clurw b stbied Bnckofo madides sphir iy fors e
ol ancl senple o ctrrplin ary gorapss 18 i sbas o srpoac e fiehd b ot hern
whmgned

Aruitoxt provided by Eic:

b, Paychology deals with behavior. mental pracesses, and
individoal aml group characteristics and abilities, Psy-
chology 15 divided into three categories: biological aspects,
social aspects, and psychological sciences not elsewhere
classified. Examples of the disciplines under each af these
Nelds are:

Brelogical aspects:

experimental psychotogy: antmal behavior: clinical psy-
chnlogy: comparatn ¢ psychalogy: etholopy.

Socwl asprers
soc1al pevchnlopy: wonal, per 1. veeannnal psy-
choloa\r ang testing: wdnstriai and engineering psychology:

tlevelog t and per lity.

Psycholosacal serences, nec?

. Physical sciences are concerned with the understanding
of the marerd universe and ws pheneomena, They I

5

——Cz

Ammospheric sciences:

aeronomy: snlar: weather wodihication: extraterrestrial
atmospheres: metearalogy.

Geologieol scirnces:

engincering geobhysics; general geology: geodesy any gravi-
1y genmagnetism: hydrolog\'- Inerganic geochemistry:
isolopric  genchemisiry:  orgamic grol:hennslrv. laboratory

geophysics:  pal tism: | logy: physical
geography ol c1t1ngrnphv- isinology: soil sci %
Occartography.

chemical oecanegraphys geolagical oceanography: physical
nceanography: manine geopliysics

Envrranmental stipnees, neeh

e. Mathematics cmplny s logical reasomng with the aid of
sywnlols and is concerned with the devcloy 1 of wethods of
aperation  employing  such  symhnls.  Esamples  of

th ncal disciplines arc algebra: analvsis: applied

the fields of astronomy. chewistry. physics. amd physical
sciences nol elsen here classilied. Examples of the disciphines
under each nf whese fields ave,

Astromnomy

laboravary  astrophysics:  aptical  astrnomy:  radwe
astronomy; theoretrcal astrophysucs; X- ¥
aeulnn® asttonaimny

Chetiirstry

morgame, osano-mel dhe orgame, physicasl,

Elagnre s

o bic <, atonnts and mulecular; usdensed iatter: slomens
tary vt bes, noaclear stooctyee; aphics, phisma

Phyacal saeaces, nee’

1 Environmental sciences {teovestroal and ex ttaterpeaapnd |
are v gneerned sk the proas nonlalogical | ropesties of the
areas ol 1be solac system which dicectly or indarectiy affest
man's survnal and welface, they tomprse the felds of
almnsplicnic scieies, geabogical soreces, oo canograpby, and
envirenmental scrences nnl elsew bere classil ¢d Ohhgations
for oceanography are vinfined 1o studies sapp ortatig physical
v tasagaply Stadies pereamng ta hie i e sea, of othes
bodies af swarer, are reparted s sapparl bulugy. Support of
slup operations as, wheee appaopriste. pronted betisecu
plivsmal and § ological orvanegraphy Exaoples of the
dseiphines under cach of these febds follow

1k

Micy: puter science, Foundaticns and logic:
genmetry: ntperical analysis: statisties: topolopy.

f. Engineering is cuncerned wwith siudies d-rected toward
developing engineening principles or towarnd mahing specific
scienhfic principles usable s engineering prachee. Eogineer-
g vs diveded o eight hielils aeroniuncal. astconatical.
chemucal, ovil, elecirical, mechanical, metallurey  and
materials. and enmneering nor elsewhere (lassified, The
followmg are evamples of disaiplines under cach af these
el

Acroniutreal
aerenlvinine. s,
Astronante of
aeraspace; space leehnology
Clieqoenl

perealewmn: pretrokeans relinmg: prooess.

L

ai bntec tural, hyvdeaahc, bydiologr: wanne, sanctary ancl
eny ronmentat, strochimal; ramspurtanen

Etes trual

Comamu e, oo iran s T

A Bone af

CIBReering s huaties




Metablurgy nnd matenels:

ceramfc: mining: textile: welding.

Engintering. nect

agricultural: industrial and manatement: nuclear: ocean
engIneering: sy slems.

g- Soclal sciences are directed toward an understanding of

the behavior of social institutions and groups and of
individuals ns members of a group. These scitnces include
anthropology. economics. histery. linguistics. political
sciences. sociology. and gocial sciences not elsewhere
clasgified. The fllowing are examples of the disciplines
under the helds aof social sciences.

Anihropolony.

archaentogy: cultural and personnlity: social aml ethnolagy:
applicd anthropulogy.

Economics:

economelrics amd economic statisties: history of economic
thooght: intecnntinnal economics: indusirial. lahor. and
agricullural ics: mace i
puhlic finance and fiscal palicy: theory: economic systems
and developrnent.

iCSI muctoed

Ihsiury:
cultural: palitical: socink: history anid kbilosuphy of sciend e

Lingmatics.

anthropological.archaeolog zal:
cholinguistics: secislinguisy s,

computalimnal;  psv-

Pubiycuf science:

atea or regiunal studies. con pnrati ve Zovernin. niz bistory of
pohtical jdeast internation. 1 relntiuns ol tow: nabionel
political and legal system:: pulitical theoey: public ad-
ministention.

Sueology:

comparative.and histaricnlz wmplex orgamzaonons: cullure
and socinl strl.clure, demogr:phy: gronp interactions. suc at
prohlems and social welfare: socinlogieal theory.

Sowral serenees. nect

research in low and education nal elsewhere classified:
sacipeconomic geography,

h. Other aciences not elsewhere clasgified includes wul-
tidisciplinmy and tnterdisciplinary projects that ¢ anaot §-¢
classilied within one of the nbove broald fields of science.

ERIC
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{#) GEOGRAPHIC DISTRIBUTION OF 1974
RAD OBLICATIONS

8. Tew axencies puriicipated inthe survey on the geographic
distribution of ebligations for reseazrh and development and
R&D plant. These 10 respondenis accounied $28 97 percent of
total Federal R&D and R&D plant obligations in 1974, The
respondents were the Depariments of Agriculiure: Com.
merce: Defense. the Interior: Transportailon: and Health.
Education, and Wellare: the Energy Research and Develup.
ment Administration: the Environmenial Protection Agency:
the National Aeronautics and Space Administration: and the
Natinnal Science Foundation,

b. Data Tar 1974 were requested in terms of the principal
location (State or outlying area} where the wuork was
performed hy the prime contractor. grantec. or intramural
organisation. Where this information was not availahle in
their records. the respondents were asked to assigh the
obligations ta the Staie. outlying arsa. etc. where the prime
conlcactor. grantee. of intramural organization was lucated.

c. Obligations we e repneled for vesearch and develnpmenm
as # combined amonnt.

d. Specifically onntied from the survey were R&D
ohhgations to foreign performers nnd abhgstions for R&D
pinnt used in suppart uf foreign perfaemers.

Part . Scientilic and Technical Infurmation

Scientihc and techmeal informatiun consists of knowledie
or data resulting fram the conduct of research amldevelon-
mnent. of knowledse or dnta required fne ofganizing. ad-
ministering, or performing research and development. It
encompdsses nny information in recorded or other com.
municable furm which presents the statas, progress. ar
cesults of research and development in science or technology.

Exclusiuns:

(2l trunmg costs for persunnel engated in soentihe and
technn al wlormatian nshvilies.

() raw sciennhe and tect 1 data that have nut been
processecl for use by seientihc persounel engagied masearch
and davelapment (cavired gy part | nf thas survey]:

{t) stanstical and general spurpose data that are colkecied
and organized for ather than specific ust in resesrcl and
developnent:

{$} information that has been prepared primarily to nform
o insirned the general public ae athers betow 1he gradnde ue
peafessional level of scuennfu: actiniy.

]

Scientific and technical infermation activities include all
management. administrative. R&D. and operational elforts
directed 1o the pl suppot . control. and «mpTovemnen!
uf the fupctions ur 1asks that deal with the acquisition.
processing. handling. and communication of scientific #nd
technical information. These may include the acquisition,
maintenance, or rextal of special equipment primarily foc use
in connection with scientific and technical information
activikies.,

Categories of Scientific and Technical Infor.
mstion Activity

(1) PGBLICATION AND DISTRIBUTION

(a) Publlcation snd distrIbution. This subcategtory includes
two activities.

Pubhcatinn includes all document production tasks per.
focmted after the author’s TIpl Or ilar nitial
recatding of the inforwation has keen finished and leacing Yo
bt not including initial i e or distnbution «f the
fimshed document. Examples of publicntion actwities:
evaluation of 3 manusenpt or patent: professional writing:
technrenl o capy eduing and revising not peefnemed by the
aunthor. absteactor. or hibliographer: tezhnical demwing and
nriwark: preparation af fival copy foe printing or other
reproduchian. wlso composing: typesctungl, proofreahing.
Aisplay. illnsirating, photogemphing. layont. makeop, print.
ing. mimeagraphing and photoduphcation

These publicatian activities may be conceened with any of
the follovams: data compilations. proceedings of confercnees
and sympasin. specificativns and manaals osed in tha R&D
process. techiead reparts. journal articles, manographs.
reviews, dhssertations. simaries.nbstracts. hibliogmphies.
indeses. specal eeports. patents, reference boohs. and
trealises.

Distodmbion mclmles fonrtians relnted 1@ the mmtial
t or d non ol newly documeuted scivns
tifie. nud techmuaal information Irv saaree @ user. Tur
evnnple. mmbling, shippmig. and manteunnce of controls.

Eacluded Irov calegney 1 are proflessioanl elforls involved
i the campilanon and preparntionuf reference Jotuments or
billgragdaes. fhese activities nee inelnded under category
2, bolaws, Also evcluded aee audiovisnal s, such as Laped
Ltks, shile presentatinns. and motion gecture filwes. Thesente
wrchiled under category 3, belaw.

b, Support of publications includes alb poge charzes pand
it of ¥ederal fomuls teprimaty jvsrmnks: speclal subserption
drrangements 1o maintain primagcy jotrenals: and grauts or
comracts for paliication and disicbution of janrnals,

canlerence proceedings. monageaphs. vi testbooks.
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{2] DOCUMENTATION. REFERENCE AND
INFORMATION SERVICES

a. Library and relerence secvices 1..cludes the acquititiun,
coflecuyon, exchange, [oan. amd stordpe of scientific and
technical iloc v matercials. These may be bwoks,
perindicals, manaals, reports, and drawings, and such
reference sourcrs as absiract journals. indexes. and sabject
heading and wile lists. This subcategory inchmles sach
actisalies as the orgamizing and processing of soentific apd
techrical documentary waterials. Such work may consist af
indexing, cmling, bhng, subjeet classifying. absiracnng.
annuunring, hsting, preparing bishagraphies, reviewng,
scyecmpk, dacenenting. and cataln ang.

This catrgory nclades renta ar dcguisiion  and
| tees and othey cyympment and cosis ul
their gperation. imchides speaial re rieval services pravided
N respunse 1o user needs [reprography, SDL demand
bibhographies, ¢ic.l. sale and laan of decmnentary natenals,
) s ofd « 1 manl and personal vish s, and
Naison actrviies wath vsers and oth ¢ pformalon services.,

mee of ¢

Docamematon centers, depositores, cleannghouses, and
hihranes are inchaded wmler tns snl category (il

b Speclalired Information cenier services [mcluding
tzchmical :nfscmation analysis center servines) cuser e
collecion, review, snmmanzatmn, ard evaluation Bt scien-
uhe and echpiced mfonnaton and daa m weli-defined.
speaalised Nelds. They mcdude adusory and other nser
serviwes £ peaahized informatan centers may be ather
thsapline or mssicn-orventedd. ‘The services of these cemers
are dhstingmshed lrom those of dac HiI0N CONIYrs,
cleacmghinuses, and hbrasies, whose inetions are pronarily
cancernrd Lath the handimg of dacaments cather than with
the techme. | mforsation contaresd m ie dos amenis

. Translations melude all casts mvolved in the wrons lanom
of dornments md other mattnals from one langoage o
another w sapport uf RED achivibies, wdso the pud e of
forengn wuen s Al othier materials (o e reansbited,

(3] SYMPOSLY AND AIDIDVISHAL MERLA

o Symposia sad technical meetings inclade all vfforts
dicectad o pl sthednl w poriags,
sponsprang. conducnng  and o adending  svmposig, con-
Tecemees. and mertings prumarly  concetned with dise
SO nyg s enlifie and techme sl mlorpamoen 1 he wavel
amd subsistence af pachopants an such saomposu (on-
ferenees, and mertipses are coveted i hese coss,
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b, Audiovisual medla apd other forms of nopprinted
communication refer 1o the castg af produeing tectncal and
docinmentary molion picture hims, slides, and photographs
ar R&D purposes, as well as amlo and visual aids, such as
taped talks, tefevision Al or wisual magnetic tape. This
category also inclules extobits but exchudes media primanly
intended for traiming or pubhic nformanion purposes.

[} RESEARCH AND DEVELOPMENT IN INFORMATION
SCIENCES, DOCHNMEXNTATION AND INFORMATION
SYSTEMS, 1ECHNIQUES AND DEVICES

1wl research

Thas calevory 5 (b t and suyg
1k 1

year dati Lo maintain comsistency amd comparabiliy with the
must recent reporlng. Since na statistical inguery is leee of
problems of concepts and definiions for the respondents,
revisions 1o inprove the ceporiing arecncuuraged by NSF, Ne
signifcant reviséans o reportiog, howes er, were tnade for 1he
apencies i this present sucvey.

LIMITATIONS OF THE DA

Funds For researcls, develomnent, and other scwnific
achivilies ace 1eported on o ticee-y par basis compacable wath
the 1998 badger, upas which the data are based Fhe
respondents Bave reconciled the data reported here with

and developinent af new and ventinnal .
lechniques, systens, and mdaclines fas improving saienh fic
anl techmeal mfonpatien Munschons vmber esch of the other
three categones  Such support would inchale mvet s
relatrd speaiically 1o suelt R&D vuneh.

v also mchades (b conduct and support of studies s
shrveds W elently broad and specific aspeets of scirnthe
nfenmsation grublems Examples ol activites meladed ie
this category arr dievelopment and testimg of mochines,
deviers, amd wehmgues for stocagr and retrwval of inforga-
ton and dita, hingamsncs researdh fownsed on informatsn
processing, langaage and machme translasom inlormatien
thenrs, avutomata theory; artiicral stelhgenor, logie nnd
swtchang theery, operations or $vstems tesrmuh on sciea-
e and tecdinead mbrmabmn systems aml processas,
docmuentaton or doyvnrvent starage and cetoes al. Wy
sewntee, Rerworh design. siudies ol subyprot classificatinm and
mcvang sehones, and sidies of soentilie and ecnal
inforalmn cammunic aimy s1stems

Alsoindclided inder s categnry areapplicable Ral cosis
for naproving, modermzmg. and renat ating onrcent seientific
and technacal irformanon. data, sl co Rieation s\ siems.
Resrareh and development condncted at documenta
renters, hbrarwes. and speetalized mfornabon centers goe
s hacledd bt aot the costs assoated wath establistamg news
centers or sh stems onde st the dieveYopmeny state As sonn
% A e sys e o5 ond of Hie es permental pliase and inig
the operanopal phase, 1y Costs are unclnded ander 1w
Approprianwe catesgoey and sabearegnry abose {12 or 3] ik
no longes mder category 4

CHANGES IN REPORTING

Respunses from the agenties in tfns oo, ev, s e e
pPrevions ones, cellect upelaine ol eshmdies for the bitest ban
vears of the previoas repoert. Such updatt rormal n e
badgetary (vl In addmon. fcom tnne 1 inne respionses
buv e erflected veagiptassals and resrsions m classification ol
weminus Bhases of g prtex’ R&) programs When this s
o onrr e, the Noatiooal Sovenee Foundan s P sed pres -

{er stientbic achis s show nan The Badge of the
Cnrted States Govermnent, Fiscal Yeor 1978 The amuounis
teporcied it each veae wmdicate the ubligations or expend-
pres incurced m ot 3 car, Tegardless of when the fands
were anthonized or recen ed by ap asency and seganlhess of
whether ue not the funds were wdenhhied mo the ageney’s
hndget speafically Jor cesearch, developanent, R&D plant, or
sewenhific and techmeal mformanon aeliviies

Data subpntied by the Federal agencies for 1973 are
consudered 1o be actual sce they represent essennally
completed transocpns, Samants repos ied lor 1975 and 1956
Ace estimates in hat they are subjer  ta lozther apgroptiaon,
apperiionment. ur ahocation decisaians The o inal efferisuf
thuse and atier bater dulinns o 1935 aml 1976 expendibares
and obhiganons will he reflected ma nest pear’s report

I is ymportant i hear e mmnd that snbpecive detes-
nmatos are often neenssacy i classify mg the data, Because
uf the srope of RAD programs and err multcdisciphnary
natnre, 11 s diffwult 6 establish consisient entena for
allocating effors oo the ¢haror tec-af-nark ¢ areportes
andd the varions fwdds of sacnce Alse, fnds for B&D
deaties may ool he speafically idenified moan agency s
hudget However, o medl survey cequarements, the p
DN N aead s over the yedars have developedivereasing -
v consistemt bases for cdasufyng R&D datn Ay daia
respaons reslnng from langes moan ageney's ceporing
prad i es have e mcorporated wio e storieal data 1o
naprove the compacainhity md consistency f the stabisinal
ST

lu some cases i has wot been possihle to repe et the fall rost
of ceacan ¢t and de elopment For example, tie heandguarters
costy ol plonmng and admimstenng R&D pro cnms of DO
Aaif RO are nob ingurled an thise cepocis wecanse these
agemd oes e mdieatedd gt o s adimastcat vel impgac-
wcatrle to idesnafy the amonnts

REDY plant datea ceponted hese are 1o sone esxtent -
dersiaberd hrcanse of the difluulty encountered by somn
apeperes an dennfung and repong s mformatioa,
paememlacy aa the case ol ROD and NASA Wiale DOD
repar s obilutaons foc Rl planst fanded by i0s £ ons o ion




appropriation, DOD is able to ideatify only a smali portion of
the amount of R&D plant support neluded in R&D conteacts
that wex ¢ fumiled fromats RDTAEappropriation, NASA faces
similas problems in reporting R&D plant data.

- h

than %% percent of the Faderal ®R&D total th nmiversities and
colleges  amel  virtwally ol obhgations to  wnn ersity-
admimstered FFRDC's,

The different reporhing procedures have led to differenmt
1s bomng reporled by CASE and Federnl Fonds as

In the area of sci and 1 ical informali
exiranmral obhgativns are lumied to funds allucated for
grants and contrerts thal are pnmanly for the supperl of
seicalzfic and techmcal infermation aclivivies. As in prior
volunies of this senes. extramural funds for mfernaahion
activities performed as supplememni. supponing services
under gramls or contraets prunazily for research and
development huve been escluded because it is not feasibie for
the r2spunclent tv Jeterpnne what pertionof an RAD graat oe
contract aclually suppaorts information acinvilivs Some RED
projecis fecenve support from several agencies thronsth a
numbrer af grants and ar contracts, aml m such mslances.,
relatedt information aclivibee s peclaiming Lo the gveral! RAD
project wmoy not be dentifiable under a speafic grant or
contract

RELATION TO OTHER REPORTS

1) FEDERAL SWNPORT TO UNIVERSITIES AND
COLLEGES

The Nalwaal Science Foumlatinn propaces weparls cavers
g Federal support of s idual eslleges and v versities.
These reports are based va data provided by the Fedenal
agencies in cespunse 1o the repornng system estoblished by
the € tee om A Saence and Enginerning |CASE)
of the Federal Coundil for Sewnce and Technologty These
reparts are referred 10 an ks pabheobnn ac the CASE
rejrts -

Both thr CASE and Federa! Fands reports provale dils on
Federad oblygations fur reseanch onid development and #&D
plant 1w unbversibhes and colleges and o nmversity.
admmisiwered Federally Funded Research and bes elogunent
Centers FFRDC's) The CASE report however, s based on
ubbgations of Federal ageacies to eteh muivsdoal - -ademic
mstilahon, while the Federal Funds report is concerned wirh
abligalions to amy ersities and colleges as o prefurmer group.
The CASE 1eport also wicdudes funds for non R&D aclivanies,
surh as science edncation and nonseience sapport, Forthes,
the CASE sludy 1s hased nn reports of enly 14 ageneres [the
Depaciments of Agricolinge, Commerce, Defense: itealll,
Edacation, and Webare, Housmg andt Lirban Developmen;
the Interiur 1 abors and Transpertanion; the Encegy Rescarch
Jand Developaent Admimstealios: e Eavironments Protecs
el Agency, the Nalmnal Aerowantins aad Space Ad-
wmmstralion; the Nanaaad Saence Footidawe: the Ageny
for [nteeaational Dexelopment: amld e KarTear Regulatory
Comnussion] winle Federal Butd- i composed of obhgstions
of all igetices. The ¢4 respondents for CASE accaont for mare
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folloxs,

a The oblhigahwns for research and developmem to
universilies anck colleges reported for Federad Fonids in 1973
amounied lo $2.215 m'hon. or 5129 imlhon moe than the
sommi reparted for CASE Part of this difference ¢an he
alinbuted to vaniations wm the amounts reported by 1IEWs
Naunnal Inshitutes of Health The Bedera! Funds RED 1014l
Tor the Natmonad lnslitutes af 1lealth inchided fowds far
General Reseacch Support grants. whereas wm CASE they
were placed atnder the category of “general sapport far
science,” which i4 delined ta cover sueh grants, A Wiference
i fepenied torals for NS¥F proyg) was ther fato
conlohvung 1o the averall Lighes Federal Fand~ total. For
Festeral Frnuds X5F reported a partion of geacrel seteme e
support funds as RED support. whereas for CASE these funds
wrere reporfed atder the “generad suppart for srience”
categary

b. The R&D ohhgation total to umversity achismmsteret
FFRIKS; reported fur Federal Prreds was $7R9 albonan 1974,
ar £ thivnulhon less than reportec far CASE TheSEES nvlln
sobrantrae td by MASAs Jet Nropitaon Lahoratary -
counted ber twa-thtrds of this difference Far Fediani Baprds
this acwunt s anchided a elnmate-peelormer calegories
funannly inelusiey bow Inle wor CASE the snlw ontracted anaunt
was intladed m the & oblications ta FFREC: mi-
anastered Dy amversnss

. The wtal R&I plaat obbgation: to s ersaiies amd
colleges pepot ted for Pedyral Fards was $25 mailon i 974 nr
54 nulhan Iess thoa the mount reparied for CASE

A Thewtal RED plant o dgrations to FFRDCs adnamstered
by non eesines and calestes ceparted for Fodemnd Fimds was
S118 auition | 1974, or 526 anlTan mare thon cepoced or
CnSE Most al 1as ddBcrence mose fratn BERDA reportmg
“rugls' for CASH atid “ob g avons " for Pederal Fumnds

The following Lwtery should alsa be cansidesed .n
comparing the data appe. img an the tao reports

For Federol Futds eah agency asudpdes o s owmn
obliganons Lhe an anots rapsterred o other agonowes For
Mmrtherance of s wark, wnd the secenvang agenors do nam
repoct Eunds trans peeed 30 thean Oa he other hand, i e
CASE surver . the cata are teported by abe agency ahat ponke
thy liaal shseerutaan of the fuonds lo a gven-nstatntion L ha-,
for the GAST saryex, agenews tnalnded innds cooey el noone
other ageneaes, el evelmled Fund- icapsbereed to other
aene s, the res erse of the Fed cal Foads proces « Whilesuch
hansfers shonld balunee cach athor e wiath no tesuling

changes  1otal RED abhgatiens, these varving reporting
pracnces do add 1o the passibility of differences letween the
lwo reparts

The CASE eeports. in most 1astances. are preparcd by
dhilerent eperational vasts witlim rach agency 1han those thel
prepare the Frdernd Fureds responses. Faethesmace, the CASE
Sla are collected several momhs earlivr than the Fedienl
Functs stanstics Although, m theory, these candihons .
thomselves sloabd not lesd v ceporomg diffecemues. an
mctu e shiffecesnes de aree

(21 BPECIAL ANALYSES, BUDGET OF THE UINITED
STATES

I a secbon of Specml Avahvees, Budges of she Umifed
States Governteent, the Oflee af Mavagenw ot and Badeet
(OMEL) publishes estimnates of obligatons smd espreadititres
far ceseard b, dev elopiment., dnd R&D platit. d low ever, the aala
m "Speoal Anatvsis ' Federal Researeh sl Bes elopiment
Prageams™ in the 1976 hodget dnowet provade a much detanl
un cBaeradcter of work or perfarmes s as Federol Finds and no
sformianion ua helds of sereace ar geagraph distedmtion

Tlaw ever, "Spectal Analysin 17 and Fodees! Fuads nblize
the same defimdion for tesearch and devebopiient and for
R&L alaat The estunales for eeseancb ond devplopmeat
pibhshiad i the tna reports are comparable. even thauyh
tmnor il ferences it esast Ehe differenc e between 1he two
ceporas Jare o Eollans

Totol BED ubhgatiens
[Biihons of doYars)

EY 178 FY 1075 FY Wwhs
Federad Fimabs . oiiieeriians 5173 S s217
Speaal Analvas 1P . Lol ir4 B8 216

13 AN ANALYSES OF FEDERAL R&D FIINDING 1Y
FUNCTION. FY 196076

NSF bas publishedt a evporinmier the aboy e Wile, proyshing
A andhuas al Federal RAD abbigations v funclhionad
categanes The atmaal Fedorel Fands sefes, by comeast,
toports miz Federal Ral) oldiganons by ageacies i not by
D tional Cucgonies The RAT sbhgalioa data for 19649-26 m
ther fumi tron seport woore based on mforination subanited by
e agennes for the Pederod Funds senes Chus, the ovceall
R} whlrcaloas are the same b the same vears rovered i
bolly pequsras

[} OCHLR REPORTS

A Indtvadead agencn s a2 Bssdy then RED pragratus Far
parpases athes han th ose for wbacch the Trdvoral Fieneds sy ey
s vondi ed Belinm s and g fsies that e siatable
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those other purposes may ceaelt in infotmation that ia not
comparable with the data (¢ Zited 10 ke Foundation for
Federal Funds.

b. The Budget of the United States Governmenl, Fiscal Year
1976 is the source of nata on outlays. out the NSF deflnition of
“relatively uncontrollable” outlays differs (rom that af O848
in that QM8 designales outlays frompior-year conlracis and
ebligations as relatively uncentcollable. whercas NSF
considers this category of cullays 1o Ye initially controllable
and therefore different in concept from fi ced.cost and open.
ended programs liie social security. veterans compensation
a’td pansions, and interest on the national debt. See the 1976
Budget. p. 354.

SOURCES

Data on R&D lunds in this report fer years prior (0 1052
were compiled by the Bureau of the Budget. which later
became the Office of Managemen! and Budget. Subsegueni
data were based on MSF surveys. These data have been
Published in previous issues of Ihis series, bul ceftain
adjustments havs baen made toreflect eomparability with the
latest reporting concepts evolved by the agencies,

Suppl ting the statistical data collected through the
NSF survey of Federal agencies. a varicty of spurces were
used for the iext of this repori. including the narralive
statements submitied hy the agencies in the NSF survey. —
published records of lesii ¥ P ted by agencies v
commiltees of the Senate and the House. the 1976 Budget o
Appendex. and personal conlacts with 6%ency respondents,

Qo “
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APPENDIX B

Federally Funded Research
and Development Centers,

Fiscal Years 1974-76

Department of Defense

OFFICE OF THE SECRETARY OF DEFENSE
Administered by other nonprofit institutions:
Inslitute fer Defense Analysis (IDA)

DEPARTMENT OF THE NAVY
Administered by universilies and colleges:

Applied Physics Laberatory {Johns Hopkins
Universily)

Center for Naval Analyses {Universily of
Rochesler)

Applied Resenrch Loberatory (Pennsylvania
Slate University)

DEPARTMENT OF THE AIR FORCE
Administered by universities and colleges:

Lineoln LoboTalory {Massachusctis Institule
of Technalogy)

Q
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Aruitoxt provided by Eic:

Adminisiered by olther nonprofil institutions:

Aerospace Corporation

Analylic Services, Inc. (ANSER)
MITRE Corporalion

RAND Corporalioo

Energy Research and Developrent

Administration

Administered by indusirial firms:

Beltis Alomic Power Laboraiery
(Weslinghouse Electric Corp.)

Hanfowl Engineering Development Laboralory
(Westinghouse - Harford Corp.)

Knoils Atomic Power Laboralory (General
Electric Company)

Liquid Metal Engincering Cenler {Rockwell
Internalional Corperation)

Mound Laboratory (Mansanlo Research Corp.)

ldaho National Engineering Laboralory (Aero-
jel Nuclear Corp.)?

Holifield Nalional Laboratery (Union Carbide
Corp.J? .

Saaodia Laboralory (Weslern Electric Co.. Inc. -
Sandia Corp.)

Savannah Kiver Laboratory (E.l. du Pani de
Nemours & Co.. Inc.)

Administered by universilies and colleges:

Ames Laboralory (lowa Stale Universily of
Science and Technology}

Argenoe Natienal Laboratory (Universily of
Chicago and Argonne Unijversities
Assn.)

Brockhaven National Laboratlory (Associated
Universities. Inc.)

Cambridge Electron Accelerator (Harvard Un-
iversilyp

E. O. Lawrence Berkeley Laboralory (Unlves-
sity of California)

E. O. Lawrence Livermore Laboratory (Univer-
sity of Califernia}

Los Alomaos Scientific Laberntory {University
of Californio)

Fermilab (Universilies Research Associalien.
Inc.)*

Oak Ridge Associated Universilies

Plasma PhysicsLaboratory (Princeton Univer-
sity}

Stanford Linear Arceleralor Cenler {Slanflerd
Universily)

Adminisizred Ly olher nonprolit institutions:

Atomic Bomb Casually Cammission (National
Academy of Sciences)

Pacific Northwest Laboralory (Battelle
Memorial Instilule}

National Aeronautics and -Space Ad-
ministration

Administered by universities and colieges:

et Propulsion Laboratory (Califernia Institute
of ‘T'echinology)

Space Radiation Effects Laboralory (Caollege of
William and Mary}

National Science Foundalion

Adminislered by universities and colleges:

Cerro Telolo Inler-Anmicrican Observalory
{Association of Universities for
Research in Asironemy. Inc.)

Kitt Peak National Observalory (Associalion
of Universities for Research in
Aslronomy. inc.)

Nalional Astronemy and lonosphere Center
(Cornell University)

National Cenier for Aimospheric Research
{University Corporation [for At-
mospheric Rescarch)

Nztional Rodio  Astronemy Ohservalory
[Associilted Universities. Inc.}

VFucimetly National Beartor Teotink Stalimh WAetalet N lear Cotly
= Eutmerls Ok Redgs National Lalwratury £ mon Catlude Corpatalion]
E Insnd dlnaman 3928 OLIRAan meporied o8 1Y 2973 ard 1975 0aly

Fermnenhy Noateonal A edecator Babocators B mverilies Rewearch
Lrsoczslnn J b
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APPENDIX C

A Listing of
Statistical Tables
Part |

Federal Funds for
Research, Development,
and R&D Plant

RESEARCH, DEVELOFMENT, and R&D PLANT

G- Overall summary. fiscal yeats 1974, 1975,
T L T
C.2 By agency. fiscal years, 1974, 1975, and
-

RESEARCH Al DEVELOPMENT — AGENCY.
CHARACTER OF WORK. AND PLRFORMIR

C.3. By agency. fiscal years 1974, 1975, and 1996 ...
C-4. By agency and chacacter of wock, fiscat

e .
C-5. By agency and character of work, fiscal

year 1975 {estimated) .. .iiiiiiiiiiiiieen
C-6 By agency and character of work. {iscal year -

1976 (estlimated) . .cveecvencinrnacnrranaaas
C+7. By agency and pecformer_ liscal year 1974 .,..
C-8. By agency and performes. fiscal year 1975

festimared) . .. uoosveeeinnceine arinenennns
C.9. By agency and performe, fiscal year 1976

festimated) . i i e e




TOTAL RESEARCH — AGENCY. PERFORMER, AND
FIELD OF SCIENCE

C-10. By agency and performe, fiscal year 1674 ...,
C-11. By agency and performer, Iiscal year 5475

{estimaled! ., ..ovvvrricrprrrrrrrrrrirreee o
C-12. By agency and petlon-ner. liscal year 1976

fesimated) co.enirrrirrrrrrrre prrrrrrirnen
C-13. By detailed fieid oi science, Hscal years 1974,

1975. 300 1976+ vvvrvrirrrrrrres sssrarrrens

C-14. By agency and field of science, Ilscal yeat
T T
C-15. By agency and field of science, £:5cal year 1975
{estimated) .o.oovvuniirrrrrrrrrrrrr e
G-15. By agency and lield of science, fiscal year 1976
{estimated . d .................. b ...........
C-17. Msycho and physicat sciences, by agency
mycf det“:ﬁzd liel':l gl science, liscal ysar
V974 rvvrrrrirsnrrrnrrrsrnarrrnrrrrrranrnns
C-18. Psychology and 'physucai sciences. by agency
and detafed lieid of science, liscal year
1975 (estumated) ......oierirrrrarrrrrrrrrens
C-19, Psychology and physical sciences, by agency
and detailed lield of science, fiscal year
1976 (estimated) ...ovvvrrvrrrrirrrvrrrrere.s
C-2. Life and enviconmental sciences, by agency
and denailed lield of science, liscal
year 1974
C-21. Life and envwronmental es, by agency
and detaled lield of science, liscal year
1975 (estimated) ...overirrrrrrnrrrrcnrernns
C-22. Life and environmental sciences, by agency
and detailed lield of science, fiscal

vear 1976 festimated) ... ..ovvvrrvinriniirines
C-23. Engineering. by agency and deimled lield of
science, §iscal year 1974 ...ovvvvrrnirnninnnns
C-24. Engineefing. by agency and denailed field of
science, liscal year 1975 (estimated) ..........
C-15. Engineering. by agency and detailed field ol
scrence, liscal year 1976 {estimated) ..........
C-26. 5Social sciences, by agency and detailed lield of
saence, fiscal year 1974 .+ .o varvrrvrvrnrnves
C-27. Social sciences, by agancy and detailed field of
science, hiscal year 1975 (estimated) ..........
C-28, Social sciences, by agency and detailed field of
science, {iscal year 1976 {estimated) ..........

BASIC RESEARCH = AGENCY, PERFORMER. AND
FIELD> OF SCIENCE

C-29. By agency and periormer. fiscal year 1974 .. .
C-30. By agency and pedonmer. fiscai year 1975
fesbmatedl .. ..o r e,
C-31, By agency and perlormet. fiscal year 1975
festimated) . ...ovvivvieinunrrirnierinirones
C-22. By detailed field of scwnce. fiscal years 1974,
1975, 300 1976 . ov.vrr i .
C-23, ?y agency and liekd of science. fiscal year
974
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C-M, By agency and lield of science, fiscal year 1975
(estimated) covvvrrrrerrrssurrrrsrsrrrrrsrens
C-35. By agency and lield of mence. ltscai year 19?5
festimated) . ...o.iiiiiir e b
C-36. Psychology and physacal sciences, by agency
and deailed lield of science, fiscal year

L7 T s

C-37. Psychology and physocal sciences, by agency

and detailed field of science. liscal year

1975 (estimated) .....ovvervrrrrrivrreines o
C-38. Foychology and physical sciences, by agency

and detaled lield of science. fiscal year

1976 festimated) .o..vrvrrrriir i,
C-29. Life and environmental sciences, by agency

and detailed ficld of science, fiscal year

72 T
C-40, Life and environmental sciences, by agency

and detailed field of science, listal year
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NOTES

Estimates for 1976 are based on The Budget, FY 1976, as submitted to
Congress, and do not re lect subsequent appropriaticns and appor-
tionment actons.

Asterisks appearing in lieu of figures indicate that theamounts are less
than $50,000.

The abbreviation “FFRDC” appesring in statistical tables refers to
Tederaliy Funded Research and Development Centers,

Defense Agencies within the Department of Dérense include agencies
such as th@ Advanced Research Projects Agency, the Defense Nuclear
Agency, znd the Defense Communications Agency.

Departmemwide Funds of the Department of Defense include the
Defense Civil Preparedness Agency.

The K&D data of the Energy Researck and Den elopment Administra-
tion refleit accrued costs rather than obligations or expenditures,

In tables showing extramural performers, obligations to agricultural
experiment stations are included under obligations to universities and
colleges.

Within the Department of Commerce the Patent and Trademark
Qifice is the new name of the former Patent Qffice, and the National

" Fire Prevention and Control Administration is the new name of the
former National Bureau of Fire Prevention.

Q
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Within the Depantment of the Interior the Office of Water Research
and Technology includes the former Qffice of Water Resources
Research and the saline water research program formerly included
under the Office of the Secretary; the Fish and Wildlife Service is the
new name of the former Bureau of Sport Fisheries and Wiidlfe,

The Energy Research and Development Administration includes
programs that were fransferred from other agencies: from the
Department of the Interior the Office of Coal Research, a pertion of
the Burcau of Mines, and enargy research programs within the Office
of the Secredary; from the National Science Foundation most of the
solar energy and geothermal energy research programs: from the
Environmental Protection Agency certain cnergy-related programs;
ard from the Atomic Energy Commission 2l of its R&D programs
except for auclear regulztory and reactor safety functions.

The Nuclear Regulatory Commistion includes the nuclear regulatory
and reacto- safety functions trunsferreed from the former Atomic
Energy Commission as well as new programs.

The Federa' Fnergy Administration is a newly established agency to

deal with energy policy and analysis, and it includes certain activities
forinerly wittun the Departmarnit of the traerior.

The Community Services Adwninlswration is the successor agency to the
Qffice of Economic Opportunity.
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Table C-1. Sumimary of Federal funds for research, devetopment, and RED plant, fiscal years 1974, 1975, and 1976
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APPENDIX D

Statiétical Tables
Part Il

Federal Funds for

. Scientific and Technical

Q

ERIC

Aruitoxt provided by Eic:

Information

Summary, fiscat years 1974, 1975, and 1976 ...
By agency, liscat years 1974, 1975, and 1976 ...

Intramurat and extramural obhigations, by

agency. fiscal years 1974, 1975, and 1976 ......
. By agency and activity. fiscal year 1974 .......
. By agency and acrivity, fiscal year 1975
[8stimated) «.ovviie it
. By agency and aciivity, liscal year 1976
(Ostimaredl ..ttt aaaan

tand exir t obl i b

- y
agency and activuy, fiscal year 1974 e,

an OUE.
«gency and activity, fiscal year 1975

[estimated) ........ b e titaae ey

Intramurat and extramural obligations, by
agency and activity, liscal year 1976

festimated} Loi . siiiiiiiecerieiaa e aaa

NOTES

Estimates for 1976 are based on The Budget, FY 1976, &5 submitted to
Congress, and do not reflect subsequent appropriations and appor-
tionment actions.

Obligations reported for extramural performance are limited to
contracts or grants with private individuals or organizations outside
the Government that have as their primary purpose the support of
scientific and technical jaformation. Excluded zre obligations for
information efforts that plement or support wvork under R&D
contracts or grants.

Obligations for category 4, Research and Developmer Ininformation
Sciences, Documentation and Information Systems, echniques and
Devlces, are also reported under R&D obligations in Part 1.

Defense Agencies include the Advanced Research Projects Agency,
the Defense Nuclear Agency, the Defense Supply Agency, and the
Defense Communications Agency.

Within the Department of Commerce the Patent and Trademark
Oifice is the new name of the former Patent Office, and the National
Fire Prevention and Control Administration is the new name of the
former National Bureau of Fire Prevention.

The gnergy Research and Development Administration includes
progtams that were transferred from other agencies: from the
Department of the Interior the Office of Coal Research, a portion of
the Bureau of Mines, and energy research programs within the Office
of the Secretary; from the National Science Foundatior most of 1he
solar energy and geothermal energy research progranis; from the
Environmental Prolection Agency certain energy-related programs;
and from the Atomic Energy Commission all of its R§D programs
except for nuclear regulatory and reacior safety functio 1s.

The Nuclear Regulatory Commission includes the nucle. r regulatory
and reactor safety functlons transferred from the for ner Atomic
Energy Commission as well as new programs.
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REPORTS

Reviews of Data on Science Resources. No.
26. "Energy R&D and Relaled Activilies
of Federal Installations and Federally
Funded Research and Development Centers:
Funds and Manpower. Fiscal Years 1973.75"

Reviews of Dala on Science Resources. No.
25. "Docloral Scienlists and Engincers
in Private lndustry, 1973

of Degrees and Enroilment in
and Engineering  Fields (o 1985

Projections
Science

Cha-acteristics of (hc National Sample of
Scientists aml Engineers. 1974, Part L
Demographic and Edocaticnal

Detailed  Statistical TFable:. Manpower
Resources  for  Scientifiz Activilies
al Universilies and Colleges, january 1975

The 1972 Scientist and Enginser Population
Redefined. Volume 2. lLabar Force and
Employment Characleristics

Detailed Statistical Tahles. Graduate
Science FEducation: Sludent Supparl and
Pastdoctorals. Fall 1974

Rescarch and Development in Indusiry. 1973:
Funds. 1973: Scientists & Enginecrs. january 1974

The 1972 Scientist and Engineer Populabon
Redefined. Volome 1. Demographic.
Edvcational. and Professional Characleristics

DDetailed  Statistical  Tables. Characlerishics
of Docloral Scientisls and Engineers in
the United States. 1973

Svientists  and
Stales., 1973

Characteristics of Decloral
Engineers in the United
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NSF No.

76-304

76-302

76-301

75-333

75-329

75-327

75-313

75-312-A

75312

Other Science Resources Publications

Price

in press

In press

In press

In press

In press

$1.95

$5.70

5115

Reviews of Data on Science Resources. No. 23.
“R&D Expenditures of State Public Institutions,
Fiscal Year 1973”7

Reviews of Dala on Science Resources. No. 24,
“"Work Activities of Empleyed Docloral Scientists
and Engineers in the U.S, Labor Force. July 1973

R&D Activiies of
Institulions. 1973

Inclependent  Nonprofit

Research and Development in State Government
Agencies. Fiscal Years 1972 and 1973

Young and Senior Science and Enginecering Faculty.
1974: Supperl. Rescarch Participalion, and
Tenure

Projections of Science and Engincering Doclorate
Supply and Utilizalion. 1980 and 1985

HIGHLIGHTS

“Graduate Science Enrollment in Fall 1975 is Up
Again for Second Straight Yeur"

“National Sample of Scientists anid Engincers:
Median Annual Salaries. 1974

“National Sample of Scienlisls and Engineers:
Participation in  National Programs and
Changes in Educalional Auaimneni. 1972-74°

“Raciel Minorities in the Scientist and Engincer
Popul ition™

“iNational Sample al Scientists and Engineers:
Changes int Eaployment. 1970-72 and 1972-74

“Federal  Scientrfic  and “Fechmical
Beclin: in 19737

Personael

“Immigration of Saieatisls and Engineerst. Drops
Sharply i FY 1973: Physician Inflow Sull
Near FY 1072 Peak”™

75-311

75-310

75-308

75-303

75-302

75-301

75335

75-332

75-317

75-314

75300

74316

74-302

$0.35

50.65

$1.90

$1.80

$1.70
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