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ABSTRACT _ ,
This report presents data compiled as part of a
comprehensive program to measure and analyze the nation's resources
- expended for research and development (RED). Industry, which c;yiies
out 69% of the RED in the United States, spent $26.6 billion on/ these
. activities in 1976, 10% above the 1975 level. In constant dollars, 4
this presents an increase of 5% between the two years. Other figures
An this report show that the Federal R&D funds to industry¥ rose by 7%
mainly because of increased amounts for energy R&L, defense-related
R&D, and development of the space shuttle. Companies spent a total of
$17.4 billion of their funds on RED in 1976, an'increase of 12% over
1975. Energy R&D expenditures by industrial firms rose’ J7% between
1975 and 1976 to $1.6 billion. Nearly 90% of this tot=l” supported
nuclear and. fossil fuel RED programs. Funds for industrial
performance of basic research rose 10% to'a total of $786 nllllon in
1976. Data for years 1975 through 1977 are presented in tables and

graphs.’ihuthor/ﬂn)
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IndﬁétriaL-R&D Spending Reached $26.6 Billion in 76

Assessment Highlights '

e industryv's total R&D expenditures increased 10
percent in 1976, mainly as a result of astrong showing in
companies’ own tunds which grew at nearly double the
rate of intlation Hewevery it should be noted that since
1970 industrial R&D expenditures in constant dollars
have increased less than 1 percent Real growth in
industrial R&D funding 1s expected to continue, but at a
somewhat lower rate than that experienced in the 1975-
76 period, assuming preliminary indicators of 1977 levels
are true and current projections of industria| sales and
profits are born out

e Federal funds were primarily responsible for the 10-
percent increase in industrial expenditdres for baskc
research in 1976 Since 1971Federal funds forindustry for
basic research have risen by an average annual rate of 7
percent and company funds by 5 percent, the net.result
being a decrease of less than 1 percentin constant-dolldr
terms. Barring continued Federal increases, however,
basic sesearch in industry 1s expected to remain constant
in real terms and could possibly decline

e Energy R&D expenditures increased by 17 percent,
with those related to solar and gepthermal sources
increasing by 131 percent and 66 percent, respectively,
and expected to continue their sharp year-to-year.
increase The principal expenditures will remainan the
areas of nuclear and fossil fuels Federal and company
Aititatves are expected to result in 15-percent to 20-
percent mcreases annually over the next five years

¢ In addition to the $17 billion companiesspentin 1976
for R&D performed i1n the United States, they provided

. anothet $1.3 billion for R&D performed abroad For the

AN

L
’ .
most part, these funds support product development for

local markets. It 1s believed, however, that the drug
industry’s use of fareign labs will increase as a result of

government regulations that restrict the type and nature *

of R&D activities in the United States. . .

- @ The general upswing in employment of scientific
personnel in industrial R&D s continuing. Between
January 1976 and January 1977, the full-time-equivalent
{FTE) number of R&D scientists and engineers rose 4
percent to 380,700 The Increase In employment of

scientific personnel, which began in January 1373, 1s -

expected to continue at about the same ratg as real
industry R&D spending, which is expected to increase at
about 5 percent between 1976 and 1977

Data Highlights . .

e Expenditures for industrial R&D rose to $26.6 billion
in 1976, an increase of 10 gercent over the 1975 level. In
constant dollars, this represents an increase of 5 percent
between the two years.

o federal R&D tunds to industry rose by 7 percent
mainly because of increased amounts for energy R&D,
defense-related R&D, and development of the space
shuttle

e Companiessspent a total of $17.4 billion of their own

funds on R&D in 1976, an increase of 12 percent over®

1975. Since 1970 company R&D funds have risen at an
average annual Gate of 9 percent in turrent dollars
compared to a 3-percent average growth in Federal.
funds, ’

e Energy R&D expenditures by industrial firms rose 17
percent between 1975 and 1976 to $16 billion Nearly 90

.
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The 1975 dara published in this thighlights have beén
revised trom that published i earlier reports this series
(Scsence Resources Studies Highlights of October 27, 1976,
“Energy Increase ot 18 Percent Paces Industrial R&D
Spendingin 1975 (NSF 76-324)and National Patterns of R&D
Resources Funds and Manpower in the Lnited States, 1953-
1977 (NSF 77-310) * .

These data revisions retiect the tollowing
f

NOTE

(1)Reassignment af companes into different industry
classifications  This  reassignment 1s  carried  out
periodically to assure that firms are properly identified in
the industry that represents their major business

(2)Company revisions in 1975 R&D spending eStimates All
of these changes will be discusséd in greater detail in
Detalled Statistical Tables Research and Developmentin
Industry, 1976 These tables will show historical data for
each ndustry with appropriate revisions for each year
affected,

A
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Prepared in the Industry Studies Group, Division of Science Resources Studies.
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Table 1. Selected industrial R&D data

e

] (Dollars in millions] .
. »
’ - R&D scientists &
Total R&D funds | * 1976 R&D funds . * engineers
5 . Basic Applied | Develop- January
Industry 1975 1976 Feahral Company| research | research ment 1976 1977
Total ‘ $24,096 $26,618 $9,195 $17,423 $786 $5,104 $20,728 364,700 380,700
Food and kindred ’
products . . 309 339 M (") 13 141 185 6,500 6,700
Textles and apparel . 65 71 " " " ¢) 47 1,609 1,600
Lumber, wood products,
and furniture . 9 101 0 10% 3 27 71 2,000 2,200
Paper and allied products 249 279 &) " 6 9 182 5,200 5,500
Chemicals and altied . . -
products _° 2731 | . 3,009 266 2,744 k) 1,224 1,463 | 43900 |' 46,600
Industrial chemicals 1,200 1,331 249 1,082 143 521 668 | 16900 | 17,600
Drugs and medicines 992 1,092 10 1,083 127 473 492 16,700 18,000
Other-chemicals 539 586 7 579 53 230 ° 303 | 10,300 | 11,000
Petroleum refining and
extraction . 692 766 ! " 45 313 408 8,600 8,700
Rubber products 467 499 (" &) 4 147 348 8,600 9,200
Stone, clay, and, - -
glass products 234 269 (') ") 38 81 150 4,900 5,000
Primary metals - 443 506 27 479 15 207 284 8,100 8,600
Ferrous metals and \ .
products © 215 « 254 W4 250 4 88 162 3,900 4,000
Nenferrous métals and ‘
products‘ 228 252 23 229 n 119 122 4,200 4,600
« Fabricated metal products EY) 351 36 | 316 3 80 268 6,800 7,200
Machinery : 3,192 3,493 534 2,959 37, 9 405 3,051 55,700 56,400
Office, computing and )
accgu‘_ntlng machines 2,219 2,397 509 1,888 29 239 2,129 38,000 38,800
Electrical equipment and :
, communication 5,075 5,623 2,489 3,133 146 953 4,524 80,100 84,000
Radio and TV recelv'lng : <0 ’
equipment . 51 52 0 § 52 0 " 37 1,100 {1,000
Electronic comppnents 548 684 " ) S 67 612 10,300 |, 12,8(‘-
Communication equipment - . [
and communication 2,370 2,519 1,087 1,431 1207 453 1,946 37,400 38,00'0/
Other electrical equip- . . ) .
ment . 2,106 2,368 " (") " M 1929 31,300 . 32,200
™Y " ——
Motor vehicles ar}d A
motor vehicles equipment | 2,333, 2,777 329 2,448 |- 8 181 2,588 25,400 27,000
Other transportaton ¢ ’ .
equipment 88 94 46 48 M " 42 1,700 1,700
Aircraft and missiles 571 g114 | 4724 1,390 52 | v 677 5385 | 66,900 [ 69,500
Professional and scienufic |, . ’ *
instruments : 1,188 1,307 156 - 1,152 20 158 1,128 19,000 | “420,300
Scientrfic and mechanical R R . p
measuring Instruments 265 ®13 10 304 ~ 48 255 6,700 | 717,200
Optical, surgical, - .
. Photographic, and other N
tstruments 923 994 146 848 10 m 873 12,300 13,100 |,
Other manufacturing ° e i
industries 202 221 4 217 ' 9 49 163 4,200 4,700
Nonmanufacturing °
industries 705 798 333 466 | .27 330 441 14,800 15,400
T Not separately available but included 1n total -
'SOURCE National Science Foundation . )
. » )
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Total R&D funds by source_

Federal
Company

7 R&D resources in industry: selected years

Thousands

1966 1971 1978 . 1978

AFyll-tims-squivalénts .
SOURCE: National Sciance Foundation

percent of this total supported nuclear and fossil fuel
R&D programs. .

® Funds for industrial performance of basic research,

rose 10 percent to a total of $786 million 1n 1976.

Total R&l’)~ Funds, 1976

Industry, which carries qut 69 percent of ' S research
and development, sbem 26 6 billion on these activities
in 1976, a 10-percent increase over 1975 Although the
1976 level represents an almost 50-percent increase in
current dollars since 1970, the constant-dollar’ increase
over the 6-year period has been less than 1 percent
oyerall This results from the leveling off of Federal R&D

“funding which’occurred in the midsixties and continued
into the early seventies when Government R&D spend-
ing in industry resumed its growth. Since industry 1s
expected to_continue to increase R&D expenditures
generally apace with increases in sales, it is expected that

industrial R&D spending in the remainder of the

_seventies will continue rismg in real terms.

Six industries continued ta account for over four-fifths
of industrial R&D performance (table 1) These in-
dustriks, with the exception of motor vehicles, increased
their R&D spending in 1976 by about 10 percent over
1975. The motor vehicles industry increased its R&D
expenditures by nearly twice as much—19 percent—as ity
sales and profit levels sharply improved.

' The GNP imphait price deflator was used to convert from current to constant
dollars, s

1

R& D scisntists and enginesrs®

N,

: “Company R&D funds rose by 12 percent between 1975
and 1976, while Federal R&D funds to industry rose by7- -

percent. The 1975-76 change for bothGources of funds
was well above the average annual rate of change
experienced since’1970. Including 1976, company funds

have risen at an annual rate.of about 9 percent in current’

dollars sinee 1970, while Federal funds have risen at an
annual rate of 3percent. Companies provided 65 per cent
of total industrial R&D funds in 1976, a ratio that has been
increasing steadily since 1965, when Federal R& D support
to industry began to decline with deemphasis of the
space, program and a slowing i defense research and
development. Based on industry sources, NSF esumates
that company R&D fundswill reach $19.1 bitlion in 1977,a
rise of about 10 percent. All six of the leading R&D-

performing industries anticipite spending more for,

research and development in 1977.
4

Energy and Pollution Ab‘ateme‘n't R&D

Industrial spending for energy refs'earc}w and develop-
ment reached $1.6 billion in 1976, axise of. Y percent over
the 1975 figure of *$1.4 billion gEnergy research and

develop{enl was expected to rise an additional 16

percent between. 1976 andt1977," reaching a projected
1977 total of $13 billion. ‘The largest energy R&D

~ .
_performer, the electrical equipment and communicatios

industry, paced this sise ipcreasing its energy R&D
spending 26 percent to a 1976 total of $585 million (table
2). Electrical industry spokesmen’ attribute- this" rise to
projects evolving from research into the more costly
development stage 1n 1276. N S b

N [y
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Table 2. Total industrial R&D expenditures for energy and Although R&D expenditures for alternative sources
pollution abatement by selected industry~ 1975-77 continued to increase more rapidly than conventional )
[Dollars 1n millions] energy sources (solar energy, up 131 percent; geother-
Energy “T Poltution sbatemem  ~ mal, up 67 percent; and conservation and utilization, up
; f 1977 T e 50 percent) these amounts are insignificant when *
. industry 1975|1976 [sesty | 1975 | 197 | gest) comparegl to those for nutlear and fossil fuel energy
- Total $1374 4s1611 (31862 | S647 | $739 | $763 sources. indications from™ industry ofhcnals are that the
~ (bederal Funds) wiz | m2 ¢ o w0 ] @] expenditures for those alternative-sourde energies will
{Company Funds) RESE I T B B R remain small In the next 5-year period, but that the sharp
Chemucals and ' . H N
g producss P N T /{ & year-to-year increases will undoubtedly continue. X
Machinery ‘ 3 35 Q 23 r 23 - Both nuclear energy and fossnl fuel research and
""’(’;‘" equipment wl ol =71 ol development rose by 14 percent'in 1976 to $800 million
comu nICItIo! ’
Moror atos g and $605 million, respectively. The 1977 increases fors
motor vehicle both these energy sources are expected to be at nearly )
equipment " (Y] " 347 413 428 : n
el nd msses wml wl el w1 e “ the sarne rate as 1n 1976 (table-3). :
Other manufacturing ore | 200 | a3l w0 | w3l e Pollution abatement R&D expenditures increased 14
Nonmanufacturing DN I %N »B 34 percent to $739 million 1n 1976. This represented the
ot separately avalable but nclugded in ohner mangtactanng B largest increase since this data series began 11 1973. Most
SOLRCE National Science Fouridation of this increase can be attributed to increased efforts by
. the motor vehicles industry to control automotive
. ~ emissions The motor vehicles industry, responsible for
Table 3. industrial R&D expenditures for 56 percent of all pollution abatement research and -
energy and pollution abatement by category: development, spent $413 million for this activity in 1976,
) ~ 1975,1976, and projected 1977 an increase of 19 percent over its 1975 total of $347
- [Dollars i millions] L million. Automobile industry spokesmen attribute this
N Totl nse to the improved sales picture in 1976. A furtherrise of
Energy source projected 3 percent was projected for all pollution abatement
categories Total Federat funds
— . . research and development in 1977,
1975 1976 1975 1976 1977 .
ol s13a | s1em | sex $712 | s1862 - *
—— R&D Funds/Net Sales
Total fossil fuels s 605 42 64, 680 » .
on e B HE e Sl v The ratio of total R&D spendingto netsales for all R&D- .
] 7/ . .
Gas % |, s 0 A Y performing manufacturing companies amounted to 3.1
Shale 14 ) o t 1s percent in 1976, the same as in 1975. This ratio had been
Coal e o o | % dechining since it reached a peak of 46 percent in 1964.
T Syathetic fuets I o " i » The decline is directly attributable to the decline in
ning ) . .
All other N Federal R&D funding experienced over that period, since
- Other fosul fuels n " the company R&D/sales ratio has r'emalngd felatlvely
SR S constant during that time. The latter's stability in recent
Toal nuctear L R years has indicated industry’s willingness to maintain a .
frsmon o [ strong, viable R&D program, keeping expenditures
usIon 3 ’
B s S apace with sales. J
Ceothermal 6 10 Of the sixleading R&D-performing industries, only the .
-2‘::'“,,”“)" i " " “o instruments industry showed an increase in the ratio of
urthzation . 52 8 10 16 102 total R&D spending to net sales between the two years— .
Allothersources | &4} 75} e | 8 W from 5.9 percent to 6.2 percent. Eléctrical equipment,
Pollution abatement |y« y . ‘chemicals, and machinery remained level, while aircraft .
- cateones . I S and missiles and motor vehicles registered declines. In
Toul R AL I S the latter two industries R&D expenditures increased but .
A Toos | s 14 Bt 74 at a somewhat lower rate than sales. v T
Automonive . <
emission A 348 420 th (] 431 . B
Electric power R&D Expenditures by Character of Work
plant emissions 28 7 V) M 24 . [PRS ‘™
All e o o . » e The ‘percentage of R&D funding devoted to basic
I S & B SRR S research has dropped since 1965 when it constituted
, Water m ¢ o o %’ ) about 4 percent of industrial R&D spendmg Currently, .
Sobed Wasts 23 22 l " 4
ot s s ' " a2 basic research represents about 3 percent of the industry .
o G H. * total. The portion of industry R&D expenditures devoted
Nt separately vailable but indluded n total , to development has mcreased, probably because of a
" —— . N ’
SOURCE Natonal Science foundatiors more conservative f;nancml chmat?.
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Total basic research expenditures by industry in-
creased 10 percent in 1976 tu $786 million—the sharpest
increase in this sefies since the 1973-74 period Asin past
years, chemmal‘compames accounted for the largest
share of industrial basic research—$323 million or 41
percent of the total in 1976. Electrical equipment firms
spent the second largest portion, 19 percent or $¥46
million. Indicationsfrom industry utticials are that, inthe
next five years, the amount devoted to Basic research
will, at best, remdin level in terms of constant dollars, or,
possibly, decline This retlects"the current industry
philosophy’of primarily supporting projects which have a

Ymore certain expected return to the%ompany,

Applied research rose from a 1975 level of $4.6 billion
tora 1976 total of $5.1 billion, an increase of about 12
percent. Again, the chemicals and eleutncal equipment
mdus[nes were the largest performers” of appled
research $1.2 billion dnd $1 0 bullion, regpectively

Development spending reached $20 7 billion in 1976,
10percﬂénlabove\lhe19’S|eve|of$188b||||on By far, the
Iargest performer uf development 15 the arrcraft and
mussiles industry, which spent $54 billion in 1976,
Sproximately 26 percent of the industrial total The
moto? vehicles industry, with development expenditures

programs and its employment of R&D professionals. As
sales and profit levels beganto increase after the 1970-72

*

o~

\

Between 1975 and 1976, research and development
performed outside the United States by domestic
companies increased 11 percent from $1.2billion to $1.3

- billion (table 4). This compares with a 10-percent rise in

total R&D spending by domestic firm¢e in Uf.S.-based
facilities over the same period. The drug industry spent
$151 million abroad in 1976, 16 percent above the 1975
leyel 1t 15 suspected that industrys reaction to Govern-
ment regulations account for much of thisincrease. The
drug. industry expects to continue to ingrease foreign
research and development at a hlgher rate than theiry
domestic R&D investment, whife other industries will
increasé their R&D program abroad at about the same
rate as their U.S. programs. The prime émphasis of the
other industries 1s toward developing products to meet
local markets, and 1t 1s unlikely that a sharp increase will
oceur 1n this effort,

~
-
o

Table 4. Total company refarch and development
performed by foreign affiliates of U.S. domestic companies
outside the United States, by selected inqustry: 1975 and 1976

Nt + [Dollars in m|ll|ons]‘

[y
~

. - of $2.6 billion, accounted for 12 percent of the total o IC <
. - . ndustey p code 1975 1976
¢ = R&D Scientists and Engineers ) F d
; » Total $1.167 $1.298
Cfmtmumgatrendthatbegan|n]anuary1973,|ndustry food and kindred p,'odug“' . 2 . 1
" ‘again increased its employement of R&D scientists and Chemieals and alhied .

i . . products . 28 25 244
engineers (full-time-equvalent) in january 1977 to Brogs and medicines X m ) 1o 151
380,700. This represents a 4-percent incrgase over the Stone clay and glass
January 1976 figure of 364,700 After steadily increasing - products R 7 8
since this data series began in January 1957, the number.  Foma metals v -8 S ot

gan y , mbe Machinery . . 3 7 320
of R&D scientists.and engineers reached a high pointin  tiecrical equipment and '
fanuary 1969 Whert economic congitions bégan to communication S 3.648 32 253
ba Electronic components 367 7 8.*
decline in the early seventies, industry cut back its R&D Autrateand missiles 372.376 st | . 5.

Professional and scientific
nstruments 38 49 49

Other manufacturing industries 346 382
recessio, so did R&D programs and R&D employment Nonmanufacturing )
The january 1977 increase marks the ldrgest absolute industries ‘1’7'15- 4 4
increase in this number since the recent upward trend ' ‘::47
Jbegan All of the major R&D-performing industries . ’ 49-67
increased their” employment of* R&D scientists and . . 739-807
., d » . * 1 891737
[4

engineers between 1976 and 1977

* R&D Performéd Outside the U.S; by Domestic
Companies . 2

~ Beginning with the 1975 survey, aquestion conceming
company-fuaded research and develupment performed

by foreign affiliates of U.S. companieéoutside the United

States was added to the complete panel for the Survey of

SOURCL Natronal Science foundation

R N
Henceforth, onIy a final analytical report will be’
published biennially; the next report will contain data

-.. from the 1977 survey. For 1976, only the, Detarled/

. Statistical Tables will be published; these will be available

.

Research gnd Development in Industry. The data are . gralis upon request from the Division of Science
presented here* fgr the first tme - . . N Resources Studies, NSF.
. .
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