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FOREWORD

The National Science Foundation both conducts and sponsors
surveys in the various sectors of the economy—Federal Governiment,
industry, universities and colleges, and other nonprofit institutes—to
improve our understanding of changes in R&D emphasis, as well as to
measure the growth, magnitude, znd other characteristics of research and
development. The data obtained fron; these surveys are designed to pro-
vide information useful to government officials, legislators, and other
individuals concerned with evaluating the role of research and develop-
ment, in furthering the national welfare, and in the allocation of scientific
resources.

This report presents the results of the 1972 survey of industrial re-
search and development and is the 18th in a series extending back to1953.
The report was prepared in the Division of Science Resources Studies,
Charles E. Falk, Director. Data contained in the survey were collected and
compiled by the Bureau of the Census, U.S. Department of Commerce,
under the general direction of Elmer Biles, Chief, Industry Division.

The National Science Foundation and the Bureau of the Census
gratefully-acknowledge the cooperation of the numerous organizations
that provided data for this study.

July 1974 H. Guyford Stever
Director
National Science Foundation
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SUMMARY

vi

Total industrial R&D spending amounted to $19.4 billion in 1972, 6 per-
cent more than was spent on these activities in 1971. In constant dol-
lars, the growth between tha two years was 3 percent.

{umpany R&D funds increased by 7 percent between 1971and 1972 to
a level of $11.3 billion. After three consecutive years of decreases,
Federal R&D support to industry registered a 6-percent gair: between
1971 and 1972 to $8.1 billion. In 1972, 58 percent of industry’s R&D effort
was financed with its own funds.

® The full-time-equivalent (FTE) nﬁmber of R&D scientists and engi-

neers employed ir: industry increased 3 percent between January 1972
and January 1973 to nearly 360,000. This was the first increase in this
series since January 1969 when R&D piofessional employment in
industry totaled about 386,000.

DOD and NASA provided 87 percent of the Federal R&D funds to
industry in 1972. These two agencies supported 88 percent of the indus-

trial R&D scientists and engineers working on Federal programs at an -

average annual cost of $67,300 per R&D professionai.

The industrial basic research total of $611 million in 1972 was the same as
1971. Almost one-half of this amount was spent on the phusical
sciences. Applied research and development spending amounted to
$18.8 billion in 1972, 6 percent above the 1971 amount.

in 1972, R&D-performing manufacturing companies spent an average
of 3.4 percent of their net sales on R&D activities, down from 3.5 per-
cent in 1971.
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- INTRODUCTION

Data on R&D expenditures and R&D scientists and engineers
prezented ir. this report have been obtained ‘rom the Bureau of Census
surveys of industria! research and development and cover the periods
1956-72 and January 1957—January 1973, respectively. The data on scien-
tific manpower are not directly comparable with data in surveys formerly
conducted by the Bureau of Labor Statistics. For example, the reporting
uni? used in the Census surveys of industrial research anddevelopment is
the company, which is defined to include all establiskments under
common ownership or control. Surveys of scientific and techrical
personnel conducted by the Bureau of Labor Statistics were on an
estaklishment-reporting-unit basis. Further, the Census surveys obtain
data on the number of R&D scientists and engineers on a full-time-
equivalent (FTE) basis, u~*%e the surveys of the Bureau of Labor Statistics
in which data were provided in terms of scientists and engineers pri-
marily employed in research and development. Other variations in the
wo sets of data may be the result of different offices in thesame company
preparing the estimates, or the varying response rate of the two surveys.

This report presents industrial R&D data on.two different bases. First,
total R&D data are furnished on the traditional industry basis for the years
1953 to 1972 (3ppendix tables B-1to B-49). The second approach presents
the applied research and developmen: data on a product basis for 1959 to
1972 (appendix tables B-50 to B-55). Because of its generalized nature,
basic research cannot readily be classified by nroductfield; instead, these
data are classified by field of science.

This survey does not cover trade associations, which are estimated to
account for less than 1 percent of the industrial P&D performance total.
Although trade associations are nonprofit organizations, their primary
missicrs is to serve industry.

i2
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Constant 1967 dollars?

R&D Funds

Total industrial R&D spending reached a level of $19.4 billion during
1972, an increase of 6 percent above the 1971 level of $18.3 billion. In con-
stant dollars, the growth in industrial R&D spending was 3 percent
between 1971 and 1972. .

LEADING INDUSTRIES

In 1972, five leading R&D-performing industries—aircraft and mis-
siles, electrical equipment and communication, machinery, motor
vehicles and other transportation equipment, and chemicals—spent over
80 percent of the total industrial R&D funds. Companies in the first two
industries accounted for over one-half of the industrial R&D total. Each of
the five industries recorded gains over the 1971 levels, ranging from 13
percent in motor vehicles to 2 percent in aircraft and missiles.
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FEDERAL SHARE

The Federal Government supported 42 per-
cent of the research and development per-
formed by industry in 1972. This ratio was the
same a: in 1971, but down from a high of 59
percent iz 1959. As a percent of total, federally
financed industrial research and develop-
ment has been decreasing since 1964, while
that financed by company has been increas-
ing, with the result that company replaced the
Federal Government in 1968 as the principal
source of funding for industrial research and
development.
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!n 1972, Federal funds were directed to a
small number of industries with more than 90
percent of funds going to five leading R&D-
performing industries. About 80 percent of all
Federal R&D funds in industry went to com-
| panies in two industries—aircraft and missiles
and electrical equipment and communica-
tion. Firms in these two industries financed 81
percent and 51 percent, respectively, of their
R&D effort with Federal funds.
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Almost three-fourths of Federal R&D funds in industry ($5.9 billion)
were provided by the Department of Defense (DOD) in 1972, an increase
of 10 percent over the 1971 level of $5.3 billion. The Natic nal Aeronautics
and Space Administration (NASA) accounted for an additional 15 per-
cent, while other Federal agencies provided 13.percent. The downward
trend in NASA’s R&D spending in industry can be traced to 1966, when it
provided almost 40 percent of Federal R&D funds in industry. This drop in
industrial R&D spending was due to a decrease in Federal support for
various space programs.

The aircraftand missiles industry received $3.2 billion (54 percent) of
DOD’s total allocation to industrial R&D activities followed by the electri-
cal equipment industry with $1.7 billion (30 percent). With the cutback in
NASA’s R&D activities, the support to aircraft and missiles industry in 1972
was significantly lower than reported in 1965, from $2,340 million in 1965
to $725 million in 1972,

FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS

Federally Funded Research and Development Centers (FFRDC’s) are
organizations administered by industrial firms, universities and colleges,
or other nonprofit institutions. These organizations perform R&D work
almost exclusively for Federal agencies. R&D activities undertaken by
FFRDC’s administered by industrial organizations are classified with those
of the administering firm.

Total R&D effortin industry-administered FFRDC’s amounted to $513
million in 1972, 4.5 percent above the 1971 level. R&D expenditures in-
creased for both basic and applied research by 10 percent, and develop-
ment by 3 percent between 1971 and 1972.
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In January 1973 there were 6,606 FTE R&D scientists and engineers in
these centers—up 2 percent over the January 1972 figure of 6,500. Total
employment remained level between the two years.

1971 1972
{Millions of dollars)
Total R&D funds .............. 340 $513
Basicresearch .................... 3 37
Applied research ...... .......,.. 67 73
Development .................... 391 402
Januzry  January
1972 1973
Scientists and engineers ........... 6,500 6,600

Total employment ................ 23,000 23,000




COMPANY-FINANCED RESEARCH AND DEVELOPMENT

Company-financed research and development increased 7 percent
between 1971 and 1972, climbing from $10.6 billon to $11.3 billion.
Federal support for industrial R&D performance increased by 6 percent
between 1971 and 1972 after recording a 1-percent decline between 1970
and 1971.

Examination of the indexes below shows that since 1958, in each of
the five leading industries, company-financed research and develop-
ment has been increasing ai a much faster rate than federally financed.
The most dramatic changes in company R&D spending occurred in the
electrical equipment and machinery industries, with average annual
growth rates of 10.1 percent and 9.8 percent, respectively, during the
1958-72 period. More recently, between 1968 and 1972, these same indus-
tries recorded average annual growth rates of 8.5 percent and 9.3 per-
cent, respectively.

Since 1963 the electrical equipment industry has continued to claim
the largest dollar amount of company funds. Although thisamounted to
$2.4 billion in 1972, this represented only one-half—49 percent—of its
total R&D resources. Chemicals, on the other hand, reported a total os
$1.9 billion, of which 90 percent, or $1.7 billion, was company funds. The
machinery and motor vehicles industries also reported significant shares
of their own funds allocated to their R&D activities, 83 percent and 85 per-
cent, respectively.

In 1972 industrial firms also reporied that $221 million in company-
finanzed R&D projects went to outside organizations—universities and
colleges, nonprofit institutes, and other companies—16 percent above
the 1971 level.

SIZE OF COMPANY

Companies with 10,000 or more employees performed over 80 per-
cent of all industrial research and development in 1972; companies with
fewer than 1,000 employees performed about 5 percent. Of the $8.1 bil-
lion Federal R&D total, nearly 90 percent, or $7.2 billion, was located in
companies with employment exceeding 10,000. These same firms spent
about 80 percent, or $8.9 billion, of the total company R&D effort.

Although the largest firms typically tend to dominate an industry’s
R&D activity, in some industries these companies reported shares ranging
down to 9 percent.
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Indexes of five industries leading in R&D performance,

by source: selected years
industry by source

of funds 1958 1963 1968 - 1969 1970 1971 1972

Total federal .......ccovvvvnninn... 1000 1528 1799 1776 1635 1611 1700
Aircraft and missiles .............. 1000 187.2 1996 2901 1772 1714 1787
Electrical equipment .............. 1000 1383 1754 1804 16971 1722 187.3
Chemicals ......coceeviiiaaa.. 1000 1857 1579 1524 1429 1460 1556
Machinery ............ PPN 100.0 729 98.3 75.5 69.7 84.8 98.8
Motor vehicles ................... 100.0 983 125.7 959 1041 1017 1024
Total company ........ceocuvvinnn.. 1000 1477 2443 2718 2833 2933 3126
Aircraft and missiles .............. 100.0 1357 3700 4069 3643 3039 2838
Electrical equipment .............. 1000 1609 2785 3147 3309 3532 3864
Chemicals ...........cvvviinennn. 1000 1508 2086 2203 2381 2455 257.2
Machinery ......ooovviiiiinnnn. 1000 1613 2603 2916 3219 3384 3710
Motor vehicles ................... 1000 1427 1998 2275 2275 2598 2998




Employment of R&D Scientists and Engineers

Between January 1972 and January 1973 the FTE number of R&D
scientists and engineers increased 3 percent from 349,900 to 359,900. Masn-
power counts in January 1973, although increasing for the first time since
1969 were still 8 percent below the level for that year. Only two industries
recorded decreases between January 1972 and Jan uary 1973—petroleum,
1 percent; and primary metals, 5 percent. Four industries recorded in-
creases between January 1972 and January 1973 in excess of the all-in-
dustry average: electrical equipment and lumber, 6 percent; and instru-
ments and machineiy, 4 percent.

Overall totals show that the actual number of FTE R&D scientists and
engineers increased by 10,000 between January 1972 and January 1973.
Companies with total employment of 10,000 or more reported increases
of such personnel equaling 7,900. Companies with total employment of
5,000 to 9,900 increased slightly from 28,400 in January 1972 to 29,100 in
January 1973.

SOURCE OF SUPPORT

Both federally and company-financed R&D projects reflected in-
creases in the number of FTE R&D scientists and engineers between Jan-
uary 1972 and January 1973, Federal projects recorded a 3.5-percent in-
crease, while company-funded activities showed a 2.5-percent increase.
The largest increases in scientific and engineering manpower employed
on Federal R&D projects occurred in the electrical equipment and air-
craft and missiles industries—2,800 and 2,400, respectively. Together these
two industries accounted for over three-quarters of the total number of
FTE R&D scientists and engineers engaged on Federal projects. The motor
vehicles industry, although engaging a smaller number of federally
financed R&D scientists and engineers, reported a significant decrease of
over 25 pe:cent while increasing their company financed R&D scientists
and engineers by 7 percent.

Q ’ ‘)2

~

Two industries reflected the largest
scientists and engineers engagad in ca
These were electrical equipment, 2,800;

E




Engineers

3 the FTE number of R&D
rom 349,900 to 359,900. Man-
easing for the first time since
hat year. Only two industries

d January 1973—petroleum,

our industries recorded in-

1973 in excess of the all-in-

ber, 6 percent; and instru-

er of FTE R&D scientists and
ary 1972 and January 1973.
or more reported increases
s with tc.al employment of
in January 1972 to 29,100 in

RT

R&D projects reflected in-
and engineers between Jan-

recorded a 3.5-percent in-
pwed a 2.5-percent increase.
pering manpower employed
ectrical equipment and air-
respectively. Together these
rters of the total number of
Federal projects. The motor
paller number of federally
ted a significan* decrease of
any financed R&D scientists

Two industries reflected the largest increase in actual counts of R&D
scientists and engineers engaged in company-financed R&D activities.
These were electrical equipment, 2,800; and motor vehicles, 1,700.
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SCIENTIFIC VERSUS OTHER EMPLOYMENT

The relationship between R&D scientists and engineers and total
employment in each industry is of particular interest. For all industries
combined this ratio has been a constant 26 scientists and engineers per
1,000 employees between 1968 and 1971. For 1972 however, the ratio de-
clined slightly to 25. Examination of this measure for the leading R&D-per-
forming industries, however, reflects a considerable variation. The air-
craft and missiles industry has been in a continuous state of change for the
last decade or more, with its ratio ranging from a high of 113in 1965to a
low of 72 in 1958—the first year for which these data are available. In 1972
this industry continued to increase slightly from the 1970 total of 73 R&D
scientists and engineers per 1,000 employees to 75. The electrical equip-
ment and chemicals industries were the only two among the five leading
industries to reflect a 1971-72 decrease in this ratio. Two other R&D-per-
forming industries reporting decreases between 1971 and 1972 were
fabricated metal products and scientific instruments.
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Distribution of R&D Funds

SIZE OF COMPANY AND R&D PROGRAM

Of the 301 R&D-performing companies with 10,000 or more em-
ployees, 36 reported 1972 R&D expenditures totaling less than $1 miflion.
Thirty-one companies, however, reported R&D programs costing more
than $100 million, and accounting for almost $12 billion, or more than 60
percent of all industrial research and development performed.

The four companies with the largest R&D programs in 1972 ac-
counted for 19 percent of all industrial research and development. These
firms accounted for 18 percent of the Federal R&D money contracted to
industry and 20 percent of the company R&D funds.

Over three-fourths of all industrial research and developmentin 1972
was performed by the 100 companies with the largest R&D programs.
These same companies accounted for 91 percent of Federal support and
68 percent of company-financed R&D activity.

The 100 largest R&D-performing companies also were responsible for
39 percent of net sales and employment during 1972.
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MAJOR TYPE OF COST

Forty-nine percent of all 1972 industrial R&D dollars was expended
on wages and salaries of R&D scientists and engineers and supporting
personnel. The remainder was divided beiween materials and sup-
plies—18 percent; and other costs—33 percent. These ratios were de-
rived from the responses of companies accounting for 84 percent of all
industrial R&D performance. The responses reflected little change over
1971.

Of the five leading R&D-performing industries, the chemicals in-
dustry reported the highest allocation to professional salaries—36 per-
cent.

The largest share of R&D funds devoted to supporting peisonnel
costs, 31 percent, was reported by the motor vehicles industry—a sharp
contrast to the 19-percent all-industry average.

The aircraft industry was the only one of the five leading R&D-per-
forming industries to spend more than the all-industry average on
materials and supplies in 1972—23 percent versus 18 percent.
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Basic Research, Applied Research, and Development

Total basic research expenditures by industrial firms amounted to
$611 million in 1972, which represented 14 percent of all basic research
performed in the United States. Companies spent $3.5 billion for applied
research and $15.3 billion for development performance. These funds ac-
counted for 54 percent and 83 percent, respectively, of the national totals.

BASIC RESEARCH, BY INDUSTRY

Basicresearch performarce in industry remained almost level at $611
million for 1971 and 1972, however, in constant dollars, basic research
spending decreased by 3 percent. As in other years, the chemicals in-
dustry led in basic research performance, with an expenditure of $246 mil-
lion in 1972. Chemical companies accounted for 40 percent of all indus-
trial basic ‘research. Electrical equipment and aircraft companies ac-
counted for an additional 24 percent and 9 percent, respectively, with all
other industries making up 27 percent.
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BASIC RESEARCH, BY SOURCE

In 1972, almost 80 percent of industry’s basic research was financed by
companies’ own R&D funds, amounting to $480 million. Chemical com-
panies were the leading performers of company-sponsored basic re-
search, allocating $201 million or 12 percent of their own R&D funds to
basic research. This relatively large allocation of their R&D funds to basic
research-reflects an intensive commitment to basic research by pharma-
ceutical companies. Electrical equipment firms were the second largest
performers of company-sponsored basic research, devoting $98 million
or 4 percent of their own R&D funds on basic research in 1972.

The Federal Government allocated less than 2 percent of its R&D sup-
port in industry to basic research. This amounted to $131 million, or 5 per-
cent of all Federal basic research spending in the economy. About 82 per-
cent of Federal basic research support to industry went to companies in
the electrical equipment industry ($47 million), chemical industry ($45
million), and aircraft and missiles industry ($15 million). An additional 14
percent ($18 million) was contracted to nonmanufacturing industries.

BASIC RESEARCH, BY FIELD OF SCIENCE

Funds for basic research in all fields of science remained almost level
between 1971and 1972. Alimost one-half of all industrial basic research in
1972 was in the physical sciences—$289 million; chemistry alone ac-
counted for $188 million of this. Engineering and the life sciences ac-

counted for an additional 45 percent of all industrial basic research. Other
- physical
sciences

17%

*In 1972, .he chemicals industry accounted for almost 50 percent and
71 percent of all basic research in the physical and life sciences, respect-
ively. Basic research in engineering amounted to $159 million; about 65
percent of this work was financed by companies in the electrical equip-
ment and aircraft and missiles industries.

ERIC 32 N

IToxt Provided by ERI




URCE

ic researchwas financed by
million. Chemical com-
pany-sponsored basic re-
of their own R&D funds to
of their R&D funds to basic
basic research by pharma-
s were the second largest
arch, devoting $98 million
ic research in 1972.

an2 percentof its R&D sup-
ted to $131 million, or 5 per-
theeconomy. About 82 per-
ustry went to companies in
n), chemical industry ($45
5 million). An additional 14
manufacturing industries.

OF SCIENCE

ience remained almost level
Il industrial basic research in
illion; chemistry alone ac-
g and the life sciences ac-
ndustrial basic research.

d for almost 50 percent and
al and life sciences, respect-

d to $159 million; about 65
nies in the electrical equip-

ERIC

Aruitoxt provided by Eic:

12

Life sciences
19%

Engineering
{including
metallurgy)
26%

Qo
Co




APPLIED RESEARCH AND DEVELOPMENT,
BY INDUSTRY

Applied research and development
spending by industry amounted to $18.8 bil-
lion in 1972, 6 percent above the 1971 figure.
Over one-half of this was spent by the com-
panies in the aircraft and missiles (almost $5.0
billion), and electrical equipment ($4.8 bil-
lien) industries.

The aircraft industry financed 82 percent of
its applied research and development per-
formance with Federal funds in 1972, and
electrical equipment companies reported 51
percent Federal support. These industries,
with their heavy involvement in Federal R&D
contracts, spent $6.5 billion of Federal funds
on applied research and development in 1972.

The electrical equipment industry was the
leading performer of company-sponsored ap-
plied research and development, spending
$2.3 billion in 1972. Other industries spending
relatively large amounts of company R&D
funds on applied research and development
were motor vehicles, chemicals, and
machinery.

APPLIED RESEARCH AND DEVELOPMENT,
BY PRODUCT FIELD

Applied research and development
spending by product field shows the alloca-
tion of R&D funds by companies in different
product areas. Three-fourths of the industrial
applied research and development funds
($18.8 billion) were spent in six product fields
in 1972—electrical equipment and
communicaiion, 21 percent; guided missiles

IToxt Provided by ERI

and spacecraft, 15 percent; aircraft and parts,
13 percent; machinery, 10 percent; motor ve-
hicles and other transportation equipment, 9
percent; and chemicals, except drugs and
medicines, 7 percent.

The Federal Government supported 42 per-
cent of industrial applied research and
development in 1972. About one-third of this
Federal support was to sponsor work on
guided missiles and spacecraft, $2.7 billion. An
additional 47 percent went to two other
product fields—electrical equipment and
communication, $2.2 billion; and aircraft and
parts, $1.6 billion.

Since many companies are active in a num-
ber of diverse areas, it is helpful to know what
percent of applied research and development
doilars are directed towards the companies’
major products. The following table shows the
specialization ratios for selected industries.
These ratios were derived by calculating the
percent of total applied research and develop-
ment directed to each industry’s primary
-products.

1972
Specialization
Industry Ratios

Aircraft and missiles ..................... 82.1
Chemicals and allied products ............ 78.8
Professional and scientific

instruments ..............ooiiiuan.., 739
Motor vehicles and other

transportation equipment .............. 68.9
Primary metals .......................... 627
Machinery. ........ooviveeniinni 61.7
Petroleum refining and

extractict .iiiiivveet i, 58.8
Electrical equipment and

communication .................L.... 516
fabricated metal products ................ 36.2
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product fields—electrical equipment and
communication, $2.2 billion; and aircraft and
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ber of diverse areas, it is helpful to know what
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Geographic Distribution of R&D Funds

The seven States leading in industrial R&D performance—California,
New York, Michigan, New Jersey, Pennsylvania, Massachusetts, and
Ohio—accounted for 62 percent of the national industrial total in 1972.

California, with $3.5 billion in 1972, led in industrial R&D per-
formance, but its share in industrial R&D total decreased from a high of 28
percent in 1964 to 18 percent in 1972. This decrease in industrial R&D
expenditure resulted primarily from substantial cutbacks on the part of
NASA and DOD which brought about retrenchment in the R&D effort of
defense and space industries.

Industrial R&D doliars increased between 1971 and 1972 in all geo-
graphic divisions, ranging from 11 percent in the South Atlantic division to
3 percent in the Pacific. Florida was the leading gainer during this period,
where R&D funds showed a 30-percent increase. Of the nine geographic
divisions, five—West North Central, South Atlantic, East South Central,
Mountain, and Pacific—had more than one-half of their R&D activities : All other
supported by the Federal Government. Pacific States financed 71 percent 38%
of their R&D activities with Federal funds.

Among the States, California received the largest Federal support in
1972, accounting for $2.6 billion or 32 percent of all the Federal funds.
New York followed with $752 million. Michigan led in company-funded
R&D work, with $1.5 billion in 1972: this was 95 percent of its total. About
one-third of all company-funded R&D was conducted in Michigan, New
York, New Jersey, and California.

Q &} . .
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R&D Funds Related to Net Sales
and Employment

Total R&D/net sales ratio of R&D-per-
forming manufacturing companies con-
tinued to decline to 3.4 percent in 1972 from a
high of 4.6 percent in 1964.

The aircraft industry had the highest
R&D/net sales ratio in 1972—16.3 percent. This
is up from 15.9 percent in 1971 but down from
the 1964 high of 28.9 percent. All of this de-
crease was due to the leveling in Federal R&D
support to this industry. All other industries’
-R&D/net sales ratios remained at their 1971
levels or showed decreases.

Theall-industry ratio of company R&D funds
to net sales declined slightly from 2.1 percent
in 1971 to 2.0 percent in 1972. The machinery
industry was the only one in which this ratio
showed a slight increase between 1971 and
1972 from 3.2 percent to 3.3 percent. An addi-
tional five industries registered decreases in
company P&D funds/net sales ratios during
this period—aircraft and missiles, 3.3 to 3.1
percent; chemicals, 3.4 to 3.3 percent;
petroleum refining and extraction, 0.8 to 0.7
percent; primary metals, 0.8 to 0.7 percent;
and textiles and apparel, 0.5 to 0.4 percent.
£}
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Total R&L funds per employee amounted to $1,380 in 1972, an in-
crease of 6 percent over the 1971 ratio of $1,304. Company R&D funds per
employee increased 7 percent between 1971 and 1972 to a level of $810.
Federal R&D funds per employee reached $574 in 1972, 5 percent higher
than the $546 reached in 1971.

The cost per R&D scientist o7 engineer in allindustries, continuing to
climb in 1972, reached $54,800 or 7 percent more than the previous year.
Above-average cost ratios were reported by three industries—aircraft,
$69,600; motor vehicles, $67,500; and petroleum, $57,300—whereas the
lumber, wood products, and furniture industry reported the lowest ratio,
$29,100.

The four companies with the largest R&D programs had an average
cost of $70,900 in 1972, while the first 300 companies reported $59,100 or 29
percent and 8 percent, respectively, above the 1972 average for all R&D-
performing manufacturing companies.

Companies with a total employment of 5,000 to 9,999 reported an
average cost of $43,100 per scientist or engineer in 1972, while larger com-
panies with a total employment of 10,000 or more had $60,200 as their
average cost. In the motor vehicles industry, medium-sized companies
spent an average of $39,000 per R&D scientis. ur engineer, while the larger
companies spent $69,500. In the chemicals industry, the comparable costs
were $39,300 and $55,100.
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APPENDIX A

Technical Notes

Scope of Study

The National Science Foundation sponsored its first
survey of industrial research and development in 1953.
Since then, the scope of the survey has gradually been
expanded and refined in response to an increasing need
for more detailed information on the Nation’s R&D ef-
fort.

The 1972industry survey is the 16th in the annual series
sponsored by the Foundation and conducted by the
Bureau of the Census, U.S. Department of Commerce.
The Foundation also sponsored two industry surveys
covering the 1953-56 period, which were conducted by
the Burcau of Labor Statistics (BLS), U.S. Department of
Labor.? Data obtained in the BLS surveys are not directly
comparable with the Census figures for 1957-71 because
of methodolcgical and other differences in the surveys
conducted by the two agencies. In addition, the Census
surveys, beginning in 1957, have collected data on the
R&D activities of Federally Funded Research and
Development Centers (FFRDC’s) operated by business
firms, whereas the earlier BLS surveys did not. To account

* National Science Foundation, Science and Engineering in American Industry
Final Report on 3 1953-54 Survey INSF 56-16) and Scrence and Engincenngin America »
Industry, 1956 INSF 59-50) {Washington, D C. 20402; Supt. of Documents, Us.
Government Printing Office;.
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for the R&D performance of these research centers in
1956, Census adfusted data for that year (collected in the
1957 survey) to provide comparable trend data for 1956
and earlier years.

The statistics presented in this report are subject to res-
ponseand concept errors caused by differences between
survey and industry concepts and definitions of R&D ac-
tivities and by variations in company accounting
procedures. Consequently, the accuracy of the data
provided by respondents is subject to some variation.

Since the first industry survey in 1953, the quality of the
data has improved substantially. This results mainly from
more accurate and sophisticated accounting pro-
cedures adopted by respondents. In addition, the Foun-
dation and the Bureau of the Census have continued
their efforts to reduce response and concept errors
arising from difficultiesin interpreting or applying survey
definitions.

Survey Definitions

Research and development—Basic and applied
research in the sciences and engineering and the design
and development of prototypes and processes. This
definition excludes quality control, routine product test-
ing, market research, sales promotion, sales service, re-
search in the social sciences or psychol~gy, and other
nontechnological activities or technical services.

Basic research—Original investigations for the ad-
vancement of scientific knowledge not having specific
commercial objectives, although such investigations may
be in fields of present or potential interest to the report-
ing company. )

Applied research—Investigations directed to the dis-
covery of new scientific knowledge having specific
commercial objectives ‘ respect to products or
processes. This definition differs from that of ba:ic
research chiefly in terms of the objectives of the report-
ing company.

Development—Technical activities of a nonroutine
nature concerned with translating research findings or
other scientific knowledge into products or processes.
Does not include routine technical services to customers
or other activities excluded from the above definition of
research and development.

? For more detailed information on definitions, as well as the instructions Zof in-
dividual items covered in the survey questionnaire, see appendix C,
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for the R&D performance of these rcsearch centers in
1956, Census adusted data for that year (collected in the
1957 survey) to provide comparable trend data for 1956
and earlier years.

The statistics presented in this report are subject to res-
ponze and concept errors caused by differences between
survey and industry concepts and definitions of R&D ac-
tivities and by variations in company accounting
procedures. Consequently, the accuracy of the data
provided by respondents is subje- . to some variation.

Since the first industry survey in 1953, the quality of the
data ha- improved substantially. This results mainly from
more accurate and sophisticated accounting pro-
cedures adopted by respondents. In addition, the Foun-
dation and the Bureau cf the Census have continued
their efforts to reduce response and concept errors
arising from difficultiesin interpreting or applying survey
definitions.

Survey Definitions

Research and c. zlopment—Basic and applied
research in the sciences and engineering and the design
and development of prototypes and processes. This
definition excludes quality control, routine proauct test-
ing, market research, sales promotion, sales service, re-
search in the social sciences or psychology, and other
nontechnological activities or technical services.

Basic research—Original investigations for the ad-
vancement of scientific knowledge not having specific
commercial objectives, although such investigations may
be in fields of present or potential interest to the report-
ing company.

Applied researci-~Investigations directed to the dis-
covery of new scientific knowledge having specific
commercial objectives with respect to products or
processet  his definitior differs from that of basic
research chiefly in terms of the objectives of the report-
ing company.

Development—Technical activities of a nonroutine
nature concerned with translating research findings or
other scientific knawledge into products or processes.
Does notinclude routine technical services to customers
or other activities excluded from the above definition of
research and development.

¥ For more derailed inforuation on defimtions, 35 well as the instructions for -
diidua’ siems covered in the survey questionnaire, see appendix C,
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Funds for research and development—Operating ex-
penses incurred by a company in the conduct of re-
search and devalopmentin its own laboratories or other
company-owned or-operated facilities. Includes wages
and salaries, materials and supplies consumed, property
and other taxes, maintenance and repairs, depreciation,
and an appropriate share of overhead, but excludes
capital expenditures. Funds for R&D performance are ex-
pressed in current dollars rather than in constant dollars.

_Federally financed research and develop-
ment—Receipts for work done by the company on R&D
contracts or subcontracts and R&D portions of procure-
ment contracts and subcontracts.

Company-financ-1 research and development—Cost
of the company-sponsored research and development
performed within the company. Does not include com-
pany-financed research and development contracted to
outside organizations, such as research institutions,
universities and colleges, or other nonprofit organiza-
tions,

R&D scientists and engineers—The January number of
those engaged full time in research and development
and the full-time equivalent (FTE) of those working part
time. Scientists and engineers are defined as persons en-
gaged in scientific or engineering work at a level which
requires a knowledge of physical, life, engineering, or
mathematical sciences equivalen: at least to that ac-
quired through completion of a 4--ear college course
with a major in one of those fields.

Total employment—Total number of persois em-
ployed by the company in all activities during the pay
period which includes the 12th of March. These data are
not completely comparable with employment of R&D
scientists and engineers data which are collected (1) as of
January and (2} on a man-year basis.

Net sales and receipts—Recorded dollar values for
goods sold or services rendered by a company to cus-
tomers outside the company, including the Federal
Government, less such items as returns, allowances,
freight charges, and excise taxes. Excludes domestic in-
tracompany transfers as well as sales by foreign sub-
sidiaries, but includes transfers to foreign subsidiaries.
Net sales and receipts figures are expressed in current
dollars rather than constant dollars.

Geographic area covered—Includes only those
operations [ocated in the 50 States and the Distr'ct of
Columbia.




Explanation of Tabular Data

Industry classification—Industries and industry groups
shown separaiely in statistical tables are classified
according to their Standard Industrial Classification
Manual? codes as follows:

Food and kindred products (20)

Textiles and apparel (22,23)

Lumber, wood products, and furniture (24,25)
Paper and allied products (26)

Chemicals and allied products (28)
Industrial chemicals (281-82)
Drugs and medicines {283)
Other chemicals (284-89)

Petroleum refining and extraction (29, 13)*
Rubber products (30)
Stone, clay, and glass products (32)
Primary metals (33)
Ferrous metals and products (331-32,3391,3399)
Nonferrous metals and products (333-36, 3392)

Fabricated metal products (34)

Machinery (35)

Electrical equipment and communication (36, 48)4
Radio and TV receiving equipment (365)
Communication equipment and electronic

components {366-67, 48)
Other electrical equipment (361-64 and 369)

Motor vehicles and other transportation equipment
8(371,7 373-75, 379)
Aircraft and missiles (372, 19)5

Professional and scientific instruments (38)
Scientific and mechanical measuring instruments
(381-82)

Optical, surgical, photographic, and

other instruments (383-87)

QOther manufacturing industries—tobacco
mznufacturers (21), printing and publishing (27),
leather products (31), and miscellaneous
manufacturing industries (39)

§ Executive Office of the President, Bureau of the Budget. Standard Industrral Clas-
sfication Manual, 197 {Washington, D.C. 20402: Supt. of Documents, US.
Government Printing Office). Industry group code numbers are shown in paren.
theses.

* for the purposes c‘ this sfudy, crude petrofeum and extraction {13) s grouped
with p g 129). and ication {48) #s grouped with electrical
equipment 136} m the mznuimurmg group of industries,

3 C gaged in the manufacture of ordnance and accessories,
mdudmg cofnplete smded missiles, are group.2d with companies primanily engaged
i the manufacture of aircraft and parts because of close similarty of RED actvities
carried out by major companies in the two industries.
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Nonmanufacturing industries—agriculture, forestry,
and fisheries (07-09); mining (10-12,14); contract
construction (15-17); transportation and other
public utilities (41-47, 49); wholesale and retail trade
(50-59); finance, insurance, and real estate (60-67);
and selected service industries (739, 807, 891).

Company size-class—The size of a company as
determined by the total number of its employees. The
four company size-classes used in this report are less than
1,600 employees; 1,000 to 4,999 employees; 5 ,000t0 9 999
employees; and 10,000 or more employees.

Classification of reporting units—The company or
corporate family which includes all establishments under
common ownership or control. Similariy, each company
was classified in a single size-category on the basis of its
total employment.

Cost per R&D scientist or engineer—The number of
R&D scientists and engineers used to estimate the cost
per R&D scientist or engineer for 1957-72 is the
arithmetic mean of the numbers of R&D scientists and
engineers reported in each industry for January in 2
consecutive years.

Nonavailability of certain statistics—Estimates
withheld for not meeting publication standards for
reasons such as excessively high associated sampling
error of estimate; high rate of imputation because of
failure of companies to report; possible disclosure of
data of an individual company; or cases where data were
inconsistent for inclusion in a time series. In tables, the
term “not separately available but included in total”
indicates statistics could not be published for any of these
reasons.

Method of computation—Detailed statistizs in the
tables may not add to totals or subtotals because of
rounding. Also, percentages were calculated on the basis
of thousands of dollars and may differ from those based
on the rounded figures shown.

Methodology of Survey®

The sample used for the 1972 Survey of industrial Re-
search and Development represented all manufacturing
industries and those nonmanufacturing industries,

¢ This section was prepared in the Industry Division of the Bureau of the Census,
Social and Economic Statist:cs Administration, the collecting and compiling agent for
the National Science Foundation in this survey,
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Nonmanufacturing industries—agriculture, forestry,
and fisheries (07-09); mining (10-12,14); contract
construction (15-17); transportation and other
public utilities (41-47, 49); wholesale and retail trade
(50-59); finance, insurance, and real estate (60-67);
and selected service industries (739, 807, 891).

Company size-class—The size of a company as
determined by the total number of its employees. The
four company size-classes usedin thisreportare less than
1,00C employees; 1,000 to 4,999 employees; 5,000 to 9,999
employees; and 10,000 or more employees. .

Classification of reporting units—The company or
corporate family which includes all establishments under
common ownership or control. Similarly, each company
was classified in a single size-category on the basis of its
total employment.

Cost per R&D scientist or engineer—The number of
R&D scientists and engineers used to estimate the cost
per R&D scientist or engineer for 1957-72 is the
arithmetic mean of the numbers of R&D scientists and
engineers reported in each industry for January in 2
consecutive years.

Nonavailability of certain statistics—Estimates
withheld for not meeting publication standards for
reasons such as excessively high associated sampling
erro- of estimate; high rate of imputation because of
failure of companies to report; possible disclosure of
data of an individual company; or cases where datawere
inconsistent for inclusion in a time series. In tables, the
term “not separately available but included in total”
indicates statistics could notbe published for any of these
reasons.

Method of computation—Detailed statistics in the
tables may not add to totals or subtotals because of
rounding. Also, percentages were calculated on the basis
of thousands of dollars and may differ from those based
on the rounded figures shown.

Methodology of Survey®

The sample used for the 1972 Survey of Industrial Re-
search and Development represented all manufacturing
industries and those nonmanufacturing industries,

s Ths section was prepared in the Industey Division of the Bureau of the Census,
Social and fc Statrstics Ad on, the colleqting and compiling a3geat for
the N, I Science Foundation in this survey,
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known on the basis of earlier, more detailed samples to
conduct or to finance research and development. The
sampling unit for the survey was the company, defined as
a business organization consisting of one or more
establishments under common ownership or control. All
manufacturing companies with 1,000 or more em-
ployees in 1967, as determined from the 1967 Economic
Censuses Enterprise Statistics’” multi-unit file, were in-
cluded in the sample with certainty. Manufacturing cor-
panies with fewer than 1,000 employees were sampledai
rates depending upon their industry and employment
size, based upon the 1967 Economic Censuses Enterprise
Statistics multi-unit file and the 1967 Census of Manu-
factures universe file. For selected nonmanufacturingin-
dustries (SIC 7391, 7392, 7397, and 8911) the sample was
drawn from the 1967 Economic Censuses Enterprise
Statistics file. For all other nonmanufacturing industries,
the sample was based on the 1966 records of the Social
Security Administration.

Approximately 8,000 manufacturing and nonmanu-
facturing companies are represented in the 1972 sample.
Questionnaires were mailed to approximately 1,400 of
these. About 1,260 of the companies included are cer-
tainty companies which accounted for over 90 percent of
the total R&D performance funds. Appendix table A-1
shows the probabilities of selection applied for each in-
dustry-size stratum. The probabilities of being selected in
the survey range from ong chance in 200 {(.005) to
certainty (1.000).

Each year the annual Department of Defense {DOD)
and National Aeronautics and Space Administration
{NASA] lists of R&D contractors are revietved to ensure
the inclusion of large contractors in the sample. For the
1972 survey, the 80 largest companies from DOD list and
the 50 largest NASA contractors were included in the
sample with certainty regardless of their industry class
and employment size. The 80 largest companies from the
DOD list accounted for 92 percent of the total contract
awards of all companies included onthe DOD list. The 56
largest companies from the NASA list accounted for 84
percent of the total contract awards of all companies in-
cluded on the NASA list.

The particular zample selected is one of a large num-
ber of samples of the same type and size that, by chance,

1, S, Bureau of the Census, Enterprrse Statistics. 1967 (Washington, D.C 20404
Supt, of Doc Us. G Printing Office}.
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might have been selected. Estimates from each of the dif-
ferent samples ,ould differ somewhat from each other,
and from the results of a complete canvass conducted
under essentially the same conditions as the survey. This
variation among the possible estimates is defined by the
sampling error, measured in standard error units. The
complete canvass total would be included in the range—

1. From one standard error below to one standard
error above the derived estimate for about two-thirds of
all possible samples.

2. From two standard errors below to two standard
errors 1pove the derived estimate for about 95 percent of
all possible samples.

3. From three standard errors below to threé stand-
ard errors above the derived estimate, almost always.

These values may be interpreted as defining approxi-
mate probabilities that the estimate shown would differ
froma complete canvass total by as much as one, two, or
three standard errors, respectively. For example, if an
estimate is shown as 400, with an associated relative
standard error of 2 percent, the chances are roughly two
out of three that the complete canvass total would lie be-
tween 392 and 408; the chances are roughly 19 out of 20
that the complete carvass total would lie between 384
and 416; and it is almost certain that the complete can-
vass total would lie between 376 and 424.

As stated, the standard error refers only to sampling
variations. In addition to the sampling errors as mea-
sured by the standard error, the estimates are subject to
errors in vesponse, coding, processing, and imputation
for nonresponse. These nonsampling errors would also
occur if a complete canvass were to be conducted under
the same conditions as the survey. The 1972 standard
errors of estimates for each industry, for all companies
and for those with fewer than 1,000 employees, are
shown in appendix table A-2. The forms for the survey
were mailed in March 1973, and nonrespondents were
followed up by mail. The basic forms used were Form
RD-1and RD-11, but since total R&D performance funds
and total Federal funds expended by industry for re-
search and development are included in the Census
Bureau’s mandatory statistical program, the few large
companies that did not reply were mailed the Census
Form MA-121, which collects total R&D and Federal R&D
funds. Less than 1 percent of total R&D funds were ob-
tained in this way and included in this report.

Appendix table A-3 shows the percent of total R&D
funds for which a distribution by basic research, applied
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research, and development was estimated by the Bureau
of the Census in the absence of respondent distributed
data for 1972.

Comparability cf Data Over
A Period of Several Years

In the surveys of industrial research and develop-
ment, there has been substantial comparability over any
2-year period. This is because the respondent has had
before him, on the same report form used in filing cur-
rent data, the figures for the previous year as reported by
the respondent and as entered on the form by the Cen-
sus Bureau before mailing; the respondent has been
asked to adjust the data for the previous year as neces-
sary to make it comparable to those of the current year.
Such adjustments have been made to reflect, for
example, changes in reporting concepts or company
structure such as mergers or acquisitions. To maintain
some measure of consistency, the employmer,:-size
classification of any company affected by such changes
has been adjusted so that the companyistabulated in the
same employment-size category for two consecutive
years.

Some measure of the degree of change reflecting
these adjustments in contrast to an actual changein R&D
activity, can be gained by comparing figures for the same
year reported for twosucceeding reporting periods; eg..
1971 R&D statistics in the final report of the 1971 survey
and the revised 1971 R&D statistics in the final report of
the 1972 survey. The totals for broad classification are
likely to be very close in the two reports, but in the finer
detail, larger differences are noiicable. The results
uirderscore the point that the measures are approximate
and indicative rather than precise.

When tables covering more than two years were pre-
pared for this report, it was not considered feasible to
carry most revisions back more than one year.

Industry Codes For 1963—72

The industry codes appearing in the tablet are based
on the 1967 Standard Industrial Classification (SIC)
Manual. The SIC classifications for individual companies
for 1963-67 were originally determined by data reported
in the 1963 Economic Censusas. Between 1963 and 1967,
the SIC code for acompany generally remained fixed and
reflected that company’s principal activity in 1963. How-
ever, under certain circumstances—such as the merger
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research, and development was estimatec by the Bureau
of the Census in the absence of respondent distributed
data for 1972.

Comparability of Data Over
A Period of Several Years

In the surveys of industrial research and develop-
ment, there has beer, substantial comparability over any
2-year period. This is because the respondent has had
before him, on the same report form used in filing cur-
rentdata, the figures for the previous year as reported by
the respondent and as entered on the form by the Cen-
sus Bureau before mailing; the respondent has been
asked to adjust the data for the previous year as neces-
sary to make it comparable to those of the current year.
Such adjustments have been made to reflect, for
example, changes in reporting concepts or company
structure such as mergers or acquisitions. To maintain
some measure of consistency, the employment-size
classification of any company affected by such changes
has been adjusted so that the company is tabulated in the
same employment-size category for two consecutive
years.

Some measure of the degree of change reflecting
these adjustments in contrast to an actual changeinR&D
activity, can be gained by comparing figures for the same
year reported fortwo succeeding reporting periods; e.g.,
1971 R&D statistics in the final report of the 1971 survey
and the revised 1971 R&D statistics in the final report of
the 1972 survey. The totals for broad classification are
likely to be very closein the two reports, butin the finer
detail, larger differences are noticable. The results
underscore the point that the measures are approximate
and indicative rather than precise.

When tables covering more than two years were pre-
pared for this report, it was not considered feasible to
carry most revisions back more than one year.

Industry Codes For 1963—728

The industry codes appearing in the tables are based
on the 1967 Standard Industrial Classification {S1C)
Manual. The SIC classifications for individual com panies
for 1963-67 were originally determined by data reported
in the 1963 Economic Censuses. Between 1963 and 1967,
the SIC code for acompany generally remained fixed and
reflected that company’s principal activity in 1963. How-
ever, under certain circumstances—such as the merger
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of two or more companies; the acquisition of one com-
pany by another; or the formation of “con-
glomerates”—the 1963 SIC code for a company could
have changed.

Most industry groups were characterized by relatively
minor changes in the SIC codes for companies classified
in those groups, and the tabulated data for such groups
remained substantially comparable between 1963 and
1967. However, some industry groups were charac-
terized by significant changes in the SIC codes for com-
panies originally classified in those groups in 1963. The
effect of these changes became most noticeable toward
the end of the 4-year intercensal period, with the result
that revisions to industry totals resulting from these code
changes tended to reflect disproportionately large
fluctuations between the data for 1967 and the year
immediately preceding.

To remedy these apparent discrepancies, the data for
affected industries were adjusted in the following man-
ner. For companies changing industry codes between
1963 and 1967, the industry data for each of the four years
affected {1964 through 1967) were estimated to have
changed at the constant rate of 25 percent per year.
Accordingly, the data for the industry in which such a
company had been classified in 1963 were deflated by 25
percent per year for each of the years 1964-67. Siinilarly,
the data for the industry in which such a company was
classified in 1957 were inflated by 25 percent per year for
each of the years 1964-67. The industry code assigned to a
company for 1967 is also used to classify that company’s
activities for the years 1968-72.

The following measures were adjusted in this manner:
Number of scientists and engineers; funds for research
and development—total, Federal, and company; net
sales; cost per R&D scientist and engineer; and basic re-
search expenditures. These historical data appear, for
example, in selected tables of the 1972 NSF publication
on research and development in industry. {See appen-
dix tables B-3, B-7, B-10, B-25, B-31, B-38, B-39, and B-45.)
No adjustments were made in data for other measures,
nor have similar adjustments been made for any data or
for any company industry code subsequent to 1967.

* For a discussion of industry codes for 1962 and carlier years, see Na-
lional Science Foundation, Research and Development in Intlustry, 1970
{NSF 72-309) (Washington, D.C. 20402. Supt. of Documents, U.S. Govern-
ment Printing Office), 1972,
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Table A-1.—Sampling ratios used in the selection of manufacturing and
nonmanufacturing companies included in the survey of industrial research
and development, by industry and size of company, 1972

Companies with total employment of—
1.000 or
indu.iry S1C code? 149 5099 100499 500-999 mote
Y i
Agriculture. forestry, and fisheries ....... ... 07-09 o 0.010 0020 0.200 1,000 ndustry SIC code
Mining. cxcept petroleum extraction .......... 10-1214 B 050 050 1100 1.000 Other electncal equipment «...pu.coeenarnes 361-64,369
Contract COBIUCHION . evessvnvenns v 1547 (q 050 1100 500 1.000 Motor vehicles and other nanspofuuon
Food and kindred products . 20 005 005 o3 500 1,000 equipment ..., .- [ERP 71,373.75379
Textiles and apparel ... ........ 223 005 005 025 1.000 1.000 Ax;r(u!t'and mistiles ..ol IRRLISTRIIS 37219
tumber, wood products, and furniture ........ 25 00L 005 050 500 1.000 Scientific and mechanical measuring
Paper and allied products ............ S 2% 1005 005 050 1.000 1.000 m_suumem_s sragarnnnzean reneas asaese P 38182
industrial chemicals ....... e 281.82 033 083 1.000 1.000 1.000 Optical, .W’S'“‘- photographic, and
Drugs and medicines .. vy ree 283 250 250 1,000 1,000 1.000 other ms(rumems ORI AL 153.57
Other chemicals ............ vores 489 007 007 a3 1.000 1.000 Tramsportation, except railroads? ... 147
Petroleum refining and cmamon . 813 050 050 1.000 1.000 1.000 Public utiities and sanitary senvices - 49
Rubber products ..ok 30 007 007 143 1.000 1,000 Wholesale trade , . -- 50-52
Stone, day, and glass products ..., 32 005 005 143 1.000 1.000 R_cu-l mfie ..... P P $3.59
Fetrous metals and products ...,... 331.32,3391,3399 005 005 100 1.000 1.000 finance, insurance, and real
Nonferrous metals and products ... 333-36,3392 005 005 500 1.000 1.000 S .rpunnns pennenens s 60-67
Fabricated metaf products ,......-- 34 005 .005 1100 1.000 1.000 Miscellaneous business services ... 79
Machinety ... veiverraieraenes . 35 005 005 100 1.000 1.000 Medical and dental laboratories ... %7
Radio and TV rece-vmg CQUIPMENT .as auen. 365 067 067 1.000 1.000 1.000 Engineering and architecturaf services 891
C ication p and electronic Other manufacturing -ndusmcs vee - n27n3g
COMPONENLS . .vserrmmmnnrnssosaassanss on 366-67 48 025 025 1.000 1.000 1.000 Other TUNNg i - S FUUREEE S
| frecutive Office of the President, Bureau of the Budget. Standid Industeal Classification Manual, 1967 1} Companies pvim:vi_!y engaged in 13il tansportation weiz not
{Washington, D, C. 20402: Supt. of Documents, U. 5. Government Printing Office.} surveys, such companies account annually for a relatively small
1 Companies in this employment-size group and industry group were not sampled, nationaf 1013l {less than 0.25 percent).
N ’ 7 22
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~Sampling ratios used in the selection of manufacturing and
acturing companies included in the survey of industrial research
development, by industry and size of company, 1972

with total employment of— Companies with total employment of—
) 1,000 or
100-493  1500-9%9 more 1,000 or
o 0020 0.200 1000 Industry $IC code 149 5099 1100499 [500-998 | more
50 100 1000 Other electrical cquipment _..........coccree. 35164369 050 050 250 1.000 1.000
100 500 1,000 Motor vehicles and oiber transportation
o 500 1,000 CQUIDMENT +eveerreesrvnnessreenennnneenens 371.373-75.379 oH 014 a3 1.000 1,000
s ] 1o0]| o0 Aireraft and missites .. mn 033 oe3] 1001 1000] 1000
050 500 1.000 Scientific and mechanical measuring
INSUIUMENIS 4. isiie. srsrsmiinrsnnrsoncanen 381.82 143 143 1.000 1,000 1.000
g {?’ms? :g :% Optical, surgical. photographic, and ~ -
250 1.000 1.000 1.000 other instruments ...l 383.87 050 050 1.000 1.000 1.000
007 ] wwe] 1000 Transportation, except raroads® ... 47 ) 020 00 Jo| 1000
050 1000 1.000 1.000 Public utiinies and sanitary services . 43 [} 100 500 1.000 1.000
007 u3 1,000 1,000 wholesale trade ..... taabesnademaua pan 50.52 0] 010 020 .200 1.000
005 10 1w000] 1000 Retit tade Lvininnni 53.59 m 010 020 200 1.000
005 100 1.000 1.000 Finange, insurance. and real
005 500 1.000 1.000 [ ¢ 7 { P S taessssiatTiiaTEEiTararrervaton 0-67 {1} 010 020 .20 1.000
005 300 1.000 1,000 Miscellaneous busiress senvices ... . 739 005 200 200 1.000 1.000
| 005 100 1.000 1.000 Med:cal and dental laboratories ...... 807 4] 1.000 1. 1.000 1.000
067 10m 1,000 1,000 Engineering and architectural services . 891 - 005 500 1000 1.000 1,000
Other manufacturing industries ... . NN 005 005 650 1.000 1,000
025 1000 1,000 1.000 Other nonmanufacturing industries ........... 1S FUU [OPFITT 4] 010 020 200 1.000 -

) Companies primarily engaged in ral tramsportation were not included in the sample becawse, according to earlier
surveys, such companies account lly for a relatively small of research and development in terms of the
national total less than 0 25 percent).

ustrial  Classicstion  Manuaf, 1967
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Table A-2.—Standard error of estimates (percentage) of funds
for R&D performance for all company size groups and for
companies with less than 1,000 employees, by industry: 1972

Companies
with less
Industry Total than 1.000
employees
Total ... i e eena .. 2 1
Food and kindred products ..... e e 2 20
Textiles and apparel .................. .. hp ) o]
Lumber, wood products. and furniture ................. ... .. 6 41
Paper and allied products ................... P P 1 34
Chemicals and allied products ....................c0 i, 2 28
industrial chemicals .................. e i, ) 12
Drugs and medicines ..................oco i {4 5
Other chemicals ................................ ... P 10 49
Petroleum refining and extraction ............... P ) 6
Rubberproducts ...................... 3 48
Stone, clay. and glass products ................................ 3 41
Primarymetals ............... 1 16
Ferrous metals and products ............,. e, PP 1 6
Nonferrous metals and products .......... .................. 1 28
Fabricated metal products ............................. ereeees 9 52
Machinery ... e 1 15
Electrical equipment and communication ....................... ) 1
Radio and TV receiving equipment ........_................. ) (&)
Communication equipment and electronic components ... &) 18
Other electrical equipment ........., PR P . ) 11
Motor vehicles and other transportation equipment .........,... %) 39
Aircraftand missiles ...._....... ... 3 5
Professional and scientific instruments ..., ............ e 1 7
Scientific and mechanical measuring instruments .............. 3 n
Optical, surgical. photographic, and other
instruments .............oiii i, S rarraeas ) 5
Other manufacturing industries .............................. .. 1 8
Nonmanufacturing industries ........................c..o0i0 .. 3 1

*A description of the standard ettor of estimate 1 géven in appendix A under
iot relativel standard etrors in this 1able may be corverted 1o standard errors
shown by the associated estimate, For cxample, the relatve standyrd etror of
size groups in the food snd kindred products wndustry {SIC 20} 15 shown as 2 percent,
for this industry is shown a5 $258 milhion i the table entited, "Funds

"Methodology of Survey,” The percentage
of esumate by multiphing the percentage

for R&D perf
and the associated 1012l R&D estimate
for R&D Performance by industiy and

Selected Company Size Groups, 1972 The standard error of estimate, then, is .02 fimes 258 equal 5.16.

Z Less than 0.5 percent.
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ce of all comp

Table A-3.—Percent of total R&D funds
research, applied research, and developm
of respondent distribu

Industry

Food and kindred products ...................
Textiles and apparel ..............................
Lumber, wood products, and furniture .. ... PR
Paper and allied products .........................

Industrial chemicals ............. S
Drugs and medicines ........................... ]
Other chemicals ,..............

Petroleum refining and extraction
Rubber products ................ ... .

Primary metals ....... P P PP

Ferrous metals and products ,............... B
Nonferrous metals and products .................

Fabricated metal products ..... PR .
Machinery ............ P e,
Electrical equipment and communication ..........,.

Radio and TV receiving equipment
Communication equipment and electronic

components
Other electrical equipment ,......................

Motor vehicles and other transportation equipment .,
Aircraft and missiles
Professional and scientific inctruments ... .. Cerrrans

Scientific and mechanical measuring instruments . ..
Optical, surgical, photographic, and other instrume

Other manufacturing industries ... .. e araenaa,
Nonmanufacturing industries .......................

* More than 50 percent.
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{percentage) of funds Table A-3.—Percent of total R&D funds for which a distribution by basic

size groups and for research, applied research, and development was estimated in the absence
es, by industry: 19721 of respondent distributed data: 1972
Companies Industry SIC code Percent
with less
.................................................................... 7
Total | than 1,000 Total
employees Food and kindred products ............................. 20 |14
,,,,,,, 3 1 Textiles and apparel 22,23 | 491
Lumber, wood products, and furniture ................... 2425 | (Y
....... 2 20 Paper and allied products ...... .................. .. . % | 8
....... 3 3 Chemicalsanda"iedproducts........................... 28 7
“““ ;’ - ;} lndustrialchemicals................................... 281-82 2
""" 2 2 Drugs and medicines 283 | 10
""" Otherchemicals...................................... 284-87,289 | 17
...... ] 12
...... o) 5 Petroleum refining and extraction ................. rraas 29,13 1-
______ 10 49 Rubber products 30 9
Stone, clay, and glass products ........................... - 32 9
""" ('; 4: Primary metals 3312
o 3 41 Ferrous metals and products ........................... 331-32,3391,3399 | 37
______ 1 16 Nonferrous metals and products .............. reneaeas 333-36,3392 g
------ 1 6 Fabricatedmetalproducts............................... 34 {32
------ 1 2 Machmery 35 6
9 52 Electrical equipment and communication ................. 36,48 9
...... 1 15 Radio and TV receiving equipment 365 | ()
...... &) 1 Communication equipment and electronic
. . COMPONGALS .. .uuse e vaa et icae e ariann s 366-67,48 | 11
""" ) ) Otherelectricalequipmem............................ 361-64,369 5
...... ® 18 _
------ ) n Motor vehicles and other transportation equipment ... ..., 371,373-75,379 | 2
" 39 Aircraft and missiles ............................... ... 372,19 1
“““ :z; 5 Professional and scientific instruments ......... i, 38 7
_____ 1 -7 Scientific and mechanical mazasuring instruments ...._,.. 381-82 | 38
3 - " Optical, surgical, photographic, and other instruments ., 383-87 2
Other manufacturing industries ......... et rraraaraaas 21,27,31,39 |23
----- i) 5 Nonmanufacturing industries ................ . Cr ey 07-12,14-17,41-47, |19
1 8 . 49-67,739,807,891
..... (U] 1
- ¥ More than 50 percent.

[ der “Methodology of Survey.” The percentage

ors of ewimate by multiplying the percentage

estimate for R&AD petformance of all company-

percent, and the assocared total RED sdimate

ds for R&D Performance by Incustry and

times 258 equal 5,16 .
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APPENDIX B
Statistical Tables

In all tables of this report—
e Details may not add to totals because of

rounding.

¢ Percentages were calculated on the basis of
thousands of dollars and may differ from those
based on the rounded figures shown.

e Percentage changes are increases unless
otherwise indicated.
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Total Funds for Research and Development

B4,

B-5.

B-6.

Trends in funds for industrial research and
development, by source: 1953-72 .............. 26

Selected data for R&D-performing companies,
by industry: 1971and 1972 ............0uuuusss 7

Funds for research and development, by industry -
and size of company: 1956-58 and 1963-72 ...... 2

Funds for research and development. by industry
and selected company size group: 1972 ........ 2

Funds for research and development, by industry
and selected company size group: 1971 ........ 2

Funds for research and development, by industry.
size of company, and size of R&D program:
117 30

Federal Funds for Research and Development
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B-8.

B-9.

Federal funds for research and development, by
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41
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st or engineer, by industry
1957-58 and 1963-72 ......

Cost per Ra.> -
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and selected company size group: 1972 ........
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by size of company: 1963-72: ......... ........
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1977 9d 1972 oL
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and company R&D funds per employee by
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size group: 1971and 1972 ..............c......

. R&D funds as percent of net sales in R&D-
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industry and size of company: 1957-58
and 196372 ...l
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Table B-1.—Trends in funds for industrial research and development, by source: 1953-72

[Dollars in millions}

Total R&D Federal Company!
Percent
change
from Percent Percent
previous of of
Yoar Amount year Amount total Amount total

2 $3630 | ....... $1,430 39 $2,200 61
19542 et 4,070 12 1,750 43 2,320 57
23 L 4,640 14 2,180 47 2,460 53
1956 e st 6,605 42 3328 50 3,277 50
1L =72 7,731 17 4,335 56 3,39 44
1 - 8,389 9 4,759 57 3,630 43
- 9,618 15 5,635 59 3,983 41
FO60 ... e 10,509 9 6,081 58 4,428 42
1 R 10,908 4 6,240 57 4,668 43
962 i 11,464 5 6,434 56 5,029 44
1963 ..... Sararesesr sxssurrsssrrrearaneanas 12,630 10 7,270 58 5,360 42
1964 ..t e 13,512 7 7720 57 5,792 43
1965 ...cvvhiinns s err s e 14,185 5 7,740 55 ) 6445 45
966 ..vor s iiir e arans 15,548 10 8,332 54 7.216 46
L. 27 e 16,385 5 8,365 51 £,020 49
L7 e 17.429 6 8.560 43 8.869 51
L e 18,318 5 8,451 46 9,867 54
L 72 18,062 -1 7779 43 10,283 57
5 7 T 18,31 1 7666 42 10,645 58
1972 . e 19,437 6 8,090 42 11,347 58 B

tCompany funds include all funds for industrdl research and developmert performed fsumetes of funds by source were demved by interpolating data on source of
within company facmities except funds provided by the Federal Govesnment, the  funds obtained in 1953 and 1956 surveys of industraal research and development,
data do not include company-financed research and development contrecien 10 outside * funds by source estimated by the National Scence Foundation.
organizations such as  research institutions.  universities and  colleges. or  other
nonprofit organizations. In 1972 industriat fiems contracred $221 million n cumpany-
fir ;nced R&D projecis to outude organizations,

Q 26
56
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Table B-2,—Selected data for R&D-performing companies,
by industry, 1971 and 1972

{Dollars in millions)

" R&D funds  {fede-al RAD funds | Company R&D funds
industry?! SIC code 1 1972 1971 1972 1971 1972

L1 ETIT $18.311 | 319437 $7.666 $8,090 | $10645 | S11,347
food and kindred products ........... PR 20 245 258 2 1 244 257
Tobacco manufactures .......,....cccoo.... 4] 33 34 - - 33 34
Textde mill products .......... PR 22 52 s4 - - 52 54
Appatet ....... 23 7 7 1 1 7 &
tumber and wood products. except

furniture ......oveiuiiia.. .. b2 F. ko 4} 1] ¢} U]
furniture and fixtures _,,,...... 25 P24 24 - - 22 P2
Paper and allied products ......u.e......., . % 187 186 [&] U 1y ©
Printing. publishing. and allied industries .... 27 2 32 - ~— I 32
Chemicals and altied products ............ . 28 1418 1.909 184 1% 1635 1713
Petroleum refining and extraction .,........ 29,13 505 473 114 15 488 458
Rubber products ke e masanmrreere e nouan 30 230 263 19 32 211 pii}
Leather and leather products .......... .... 312 7 7 - - 7 7
Stone, cdlay. and glass products .......... . 32 155 167 3 3 152 164
Primaty metals ........... PR 33 272 264 6 12 266 252
fabricated mewl products . . ... .......... 34 m a1 1 1 2 230
Machinery ..., ............ 35 1773 1964 291 339 1.482 1525
Elertrica! and ¢ ic3tinn L, 3648 4534 4945 2.302 2,504 2232 2442
Transportation and ordnance ............... 37.19 65668 6.9% 4,201 4372 2467 2624
Professional and scientific instruments ..., . 38 744 804 172 158 $72 636
Miscellaneous manufacturing industries .., , 9 67 70 i 4] {3 i
tectric, gas. and anitary services ... ...... 49 49 78 9 7 40 70
Miscellaneous business services ............. 739 42 419 k3. 39 a2 90
Muscellaneous services ............ eaarenn 89 154 152 9 90 64 62

industries, industry group, and produd ficlds shown separately
fo thier Standard Industrial Classification Manual codes. See append

¥ Not separately available but included in 101al,

Q

RIC

in statistical 1ables are  dassified according
ix A. fooinote 3,

27

Industry SiC code

Total ........ L. PR I
food and kindred products .........viuss. 20
Tobacco manufactures ,...... 2
Textile mill products ............ 2
Appatel ..., P cerrerenn 23
Lumber and wood products, except

fumniture ... ....cuou..... e rverarass wmnrs 24
furniture and fixtures .......,.. ... ..... 25
Paper and allied products ,........ s s F: 1
Printing, publishing. and allied industries .., b4
Chemicals ard allied products .......... ... b}
Petroleum refining and extraction .......... 213
Rubberproducts ........c..voviiiiiinnnnns 10
Leather and leather produdts ... ....uo..a. 3112
Stone. cdlay, and glass produds ........,u..00 32
Primity metdls «..oovrvrniiieiiinnnnarensos 33
fabricatred metal products ., . .veeiiinisres 34
Machinery wovsssiieneerrrinsnrrarsereaes. 35
Electrical equipment and ¢ ication .. . 3648
Teansportation and ordnance . ..,....ooo... 3719
professional and scientific instruments ..., . k-]
Miscellaneous manufacturing industries ... 39
Electric, gas, and sanitary services ........... 49
Miscellaneous business services ......... 739
Miscellaneous services ..... ... ...... .. 89




Table B-2.—Selected data for R&D-performing corapanies,
by industry, 1971 and 1972

[Dollars in millions]

R&D scientists Total employment
D funds  [Federsl RAD funds | Company R&D funds and engineers Net safes {thousands)
lanuaty  Hanuary
1972 1971 1972 1971 1972 Industry SIC code 1972 1973 1971 1972 1371 1972
14 $19437 $7666 | $8.0% | 510645 | $11.347 Toal ... ..... civnrrs eisesaeeeens IS TP 349,900 ] 359.900 | §532.776 {$576.778 14,046 14082
51 258 2 1 244 257 feod and kindred products ...o..o........, 20 6,600 6.700 52,988 56.328 961 94
33 u - - 33 34 Tobacco manufactures ,,,...... . 21 800 800 8473 8724 12 13
52 54 _ - 52 54 Textile mill products ...vvveevvrinnnnnnes . 22 1,500 1,500 10,177 11on 442 448
7 7 1 1 7 6 Apparel e inaann .. 23 % 300 2434 251 144 153
Lumber and wood products. except
26 7 i} L} {% ) fUIiUIe oo i v v 24 800 900 4,197 4689 133 13
R | - - 22 b/ Furniture and fixtures ...... 25 900 900 2,969 3159 119 125
186 ) [ ) 1 Paper and aflied products ......cceenuons,., 26 4,900 4,900 20858 22561 609 612
n - - 29 32 Printing. publishing, and allied industries ..., z 900 900 4.453 4579 141 139
9 1,909 84 19% 1535 1713 Chemicals and altied products ,............ . P} 40,900 41.600 48219 52469 1049 1.062
473 7 15 438 4358 Petroieum refining and extraction .......... 2,13 8.300 8200] 58264 | 62,308 544 531
63 19 32 2 231 Rubber products ..... PR prraaennns 30 5.800 5,600 12.549 13764 365 367
7 7 —_ - 7 7 teather and leather products .o..eiririnans 3112 200 200 847 1414 80 60
5 %7 3 3 332 164 Stone. day. and glass products .. ..... . 32 3,900 4.000 9,267 10.218 33 343
264 6 12 266 252 Primary metals ....... . rras 33 6,00 5700 33.398 36,500 1,089 1038
3 241 11 n 222 230 tabricated metal products ,.....,. 34 6,400 6500 20.303 21326 682 683
£ 1.96¢ 291 33 1482 165 Machinety .....oovnnnnnane.. cvwreae - 35 41,100 42.600 45.849 49734 1483 | 1479
4386 2302 2,504 2.232 2442 Electrical equipment and communication . . 3648 87.700 93,300 62,149 68,231 2.314 2,360
£.99% 4201 4,372 2467 2624 Tramsportation and ordnance ....... PPN 37.19] 100,500 | 102.300 87822 95,268 2318 2,276
204 172 168 572 636 Professional and scientfic instruments ... .. 38f 151001 15700 13320 [ 14795 60 475
70 ) &) 4] o Miscellaneous manufacturing industries ..... 39 1.600 1,500 3744 4236 138 145
7t 9 7 0 70 Electric, gas. and sanitary services ......... - 3 500 5001 10788 | 11969 184 186
21 419 123 329 82 %0 Miscellaneous business services ........... .- 739 8.500 8,500 1,709 1846 73 71
2] 152 90 90 63 62 Mrscellancous services .. ...... . ...... .. 89 4,200 4,200 8% 938 30 2

tely in statistical tables are classfied according
notnote 3,

27
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Table B-3.—Funds for research and development, by industry and size of company:
1956-58 and 1963-72

{Doflars in millions)
industry and size of company SIC code’ 1956 1957 1958 1563 1964 1965 1966 Industey and size of Company SIC codet 1967 1968
Total . $6.605 | 7731 | $8.389 | $12.630 | $13.512 | $14.185 | $15.548 Total ..... . FEREURDURN [P $16.385 14
Dustribution by indusiey Distribution by indusery
food and kindred products ... 2 64 74 83 130 14 157 164 food and kindred products ... 20 183
Texules and appdrel .. ........ 2223 '} 15 26 30 32 38 $1 Textdes and apparel ... 2.3 s7
Lumber, wood products, and Lumber, wood products, and
furndure . . .. .eocnienas . M5 '} 14 12 1 12 1 12 LT7E:1 {177 425 12
Paper and alhed ptoduﬂs ..... % 36 3s 42 69 7 94 117 Papet and allied products ...... % 128
Chemscals and atlied products 28 641 705 792 1239 1.284 1.356 1497 Chemicals and altied products 28 1507 1
Industrial chemicals -.... 281-82 460 503 553 8093 865 908 913 industrial chemicals ........ 281-82 966
Drugs and median=s ... 283 94 104 128 216 24 27 308 Drugs and medicines ...... 23 343
Other chemicaks 284-89 87 98 111 214 185 181 181 Other chemicals . ... . - 284-89 158
Petroleum refining and Petrolesm refining and ’
exisaction ..... .. P 2913 182 m 246 37 393 397 n CXUMCHON .. cvvsvsssssnarnn . 29.13 n
Rubber products .... ... .- 30 %) 107 89 156 158 162 168 Rubber produdts .......... . 30 182
Stone, clay. and ghss produds n 80¢ & 75! 100 109 12 n? Stone. clay, and glass p'oduas 32 136
Pumatymetals .. .. . .. 1 9% 106 131 183 195 213 m Primary metals ... .. .. - k3] 242
Ferrous metals :nd Ferrous metals and
products! .. oaoiiar oo 331-32.3391.3399 [y} o4 80 106 116 128 139 products? ..oooiiiiininnn. 331-32.3391.339 135
Nonfetrous menals and Nonfertous matals and
products 333-35,3392 i) 44 51 77 79 8s .9 produdts ... ... ._.... 333.36,2392 107
Fabricated meral produm H 116 135 162 153 148 145 154 Fabricated mezal products .. ... H 163
Machinerv ..., . . 35 s43 669 781 958 1015 1,065 1.217 Machinety .ovievnernnninnns v 35 132%
Electrical cquipment and Eleairical equipment and
commumcation . - 36,48 1,516 1.804 1.969 2,866 2972 3,200 35626 communication ... ----- 3548 31867
Radio and TV receiving Radio and TV receiving
P . - 365 1 0 0 “ 0l 0 47 EQUIPMENt . evrernerenr 365 4
C ation equip t and Communication equipment and]
electionic components ... 3666748 4 748 868 1773 1,872 1,989 2249 electronic components ,.... 366-67.48 2425
Other elecrt€al equip 361-64,369 4] 10% | 1101 1.093 1.100 1.21 1330 Osher elecuical equip t 361-64.369 _ 1397
Motor vehucles and motor Motor vehicles and moror
vehicies 2quipment ... .. n vehicles equipment ...... veer m
Other t1anspottation } 688 707 856 1.0% 1,182 1,230 1,344 Other transpostation } 1354
equipment _.......... .. . . 373-75.379, CQUIPMENT .. ver merrenennn 37375379
Aucraft and misules ... . . 372,19 2,138 2574 25403 4212 5078 5.148 5.52% Airctaft and missiles .. ......... 37219 5659
Professional and scientific Professional ans scientific
nstruments 1z 200 9 294 84 3 403 465 instruments .. . ... N 33 542
Scientific and mechamc:l Scientrfic and me  wnical
meatunng instruments ... 13182 97 139 156 70 74 80 87 measuting Ingtruments ... 18182 104
Optical, sutgical, photographic, Optical, surgical, photographic
and other ingtruments 383-87 103 110 138 4 257 323 381 and othet instruments 37 438
Orther manufactunmng indusitees 21.23731.39 4] 93 105 54 65 n 77 Other manufactuting industries . 21,27,31,39 9
Nonmanufacturing ndusties . . | 0712,14.1741:47. It i 17 6 319 34 497 Nonmanulacturing industeies ... | 07-12.14-1741.47 559
49-67.7139.807.691 _ 49.67.739.507 891
Dutribution by size of company Dsstrsbution by site of company
{basetf on number of emp!ayrﬂ) tbased on number of employees)
Less than 1000 . . 369 542 532 619 632 659 (4] Less than 7000 ... . 87
100010499 . .. ... 550+ 632 642 1022 1.035 956 1,043 TG 499 - verennine naan 1017
5000109999 . ... ... 793 500010999 . .ooriunens 892
10000 of mote - .. .. } 5.6867 6557 7215 10589 11,845 12,565 {13.097 10000 0F MOIE ovvmeennnnnnnnn. 135790

* Not sepatately avalable but induded i 1613
* fsumated by the Nationa! Saience Foundation

3 $1C codes 3391 and 3399 included i the nonfer

+Included i the other elecinral equipment group.
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metals and products group for 1936 16 1965,




3.—Funds for research and development, by industry and size of company:
1956-58 and 1963-72

{Dollars in mithons)

1963 1964 1965 1966

1389 § 512630 | $13512 | $14.185 | $15.548
3] 130 144 157 164

% 30 32 38 51

1n 1 122 11 12

2 69 77 94 07

792 1.239 1284 1.356 1407
553 809 865 908 918

23 6 24 %7 308

m 214 185 181 181

246 ny 393 397 371

] 156 158 162 168

75¢ 100 109 12 bi Vg

131 183 195 213 232

20 1% 16 128 ik

51 77 79 85 93

162 153 48 145 154

781 958 1.015 1.065 107

1,969 2866 2972 3,200 3562
3] 5] “ ¥ 7

88 1773 14872 1.969 .49
1.1 1.093 1.100 1211 13%
856 1.0% 1182 1.230 134
2603 471> 5078 5,148 5.5
4 54 m 403 48

1% 70 74 &5 87

uwey  nsl %7 323 381

05 54 63 71 7”7

iH 6 319 334 7

532 619 632 659 621

642 1022 1.035 956 1,043
793

705 | w99 | nms] 12569 { 13.092

pup for 1556 to 1965

ERIC

Aruitoxt provided by Eic:

Indwstry and sue of company $1C code? 1967 1963 1969 1970 1971 1972
Total . $16.385 1742 $18,308 $18.062 $18.311 $19.437
Dntusbution by industry
Food and kindred products ... b 183 187 205 235 15 238
Textiles and appatel .....vvuens nn 57 58 60 58 59 61
tumber, wood products. and
fUINITUE .. rvrransranrrrrsx 24,25 12 19 15 48 45 st
Paper and aflied products ...... % 128 14 188 78 187 186
Chemicals and allied products 2 1,507 1,568 1659 1766 1819 1.909
Industrial chemicals ........ 281-82 566 985 1013 1080 1020 1045
Drugs and medicines ...... 283 343 393 434 464 S10 558
Other chemicals - 284-69 198 Fii n 262 89 306
Petroleum refining and
CXUICHON . crvrrmcrvnranarnnn 23.13 3n 437 467 515 305 473
Rubber products ....... PR 30 182 05 a7 20 230 263
Stone. clay. and glass products .. n 136 142 159 157 155 167
Primary metals N R 3 __ a2 23 1 T 74 25 272 264
ferrous menaks and
Products? ... .. veviriinnnn 331-32,3391.33%% 135 135 136 149 144 137
No=fertous metaks and
products 333-36.3392 107 ‘15 n 1260 F _ 1281 1%
fabricated metal products ...... H 163 183 2 20 m 241
Machinery _....o.cocvnvnnevea. 35 132 1477 136 1,640 1773 1,964
Eectrical equipment and )
communication 3648 3.867 4.105 4401 4.352 4,534 4.946
Radio and TV receiving
eqUIPMEnT ..., cuiiisrares 365 45 }33 57 70 64 54
Ci ication equipment and:
elecironic components ... 366-67 48 2425 2538 2713 273% 281 3,473
Other electrical equip 361-64,369 1,397 1512 1631 1.546 1589 1719
Motor vehicles and motor
vehicdles equipment .......... n
Other uansportation 1354 1491 1558 1582 1756 1962
equipment . _..... ., . 37375379
Aucraft and misssles ........ cer 7219 S663 $776 5,503 5,245 4912 5,014
Professional ans stentific
insttuments E] 542 &0 734 245 748 1 B4
Scientific and mechanical
measuting snstruments ... 38182 104 m 109 18 110 123
Optical. surgical, photographic.
and other insruments 8187 438 548 625 627 633 550
Other manufactuting mdustries . n7y % 102 w | m 13% 143
Nosmanufadiunng industries .. | 07-1,14.37.41.47 559 63 655 705 704 m
43467239.507 231
Dustribution by size of company
{based on number of employees)
Llessthan 1000 ... . . . .. e s 687 &) [} 904 884 88
100010499 . . eeiiazfeeiens P 1017 i (U] 1,233 1195 1273
SO0010999% .. .. R 892 5) 1,033 1,095 1,170 1,238
WoGormore . .. ... e P 13,790 14,280 15435 14.830 15,063 16,039

i
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Table B-5.—Funds for research and
and selected company s

Table B-4. Funds for research and developmﬂnt, by industry
and selected company size group: 1972

E

Millions of dollars Percent distrbution M
Companies with tota! Companies with total
employment of— employment of—
5000t0 §10.000 or $000to 10,000 or
Industry SIC code Total 9.99 more Total 9,929 more Industry SIC code Yotal
Jotal ........ PR caxers ckx L., $19.437 $1.238 $16.039 100 [ 83 Total ..__.. PR Nevaarreix $18.31
Food and kindred products ...... ... 20 258 23 173 100 1 67 food and kindred products .......... 20 24
Textiles and apparel ........ PR nn 61 5 «1 100 8 67 Textiles and apparel ..vovvvirninnnin. 2.3 L
Lumber, wood products. and Lumber, wood products, and
FUINHUIC —oreerecrnineninnnns s 2425 51 E) 3 100 4 47 fNRGtE ., ennn s, . 2425
Paper and allied products ...... 2% 186 13 150 100 7 a1 Paper and allied products ............ 2% 1
Chemicals and allied Chemicals and allied
products ......... . P 1.909 326 1.283 100 7 67 PIOJUCES +evvvsnrnvnnsnremsrsenrnns 8 18
Industrial chemicals 281.82 1045 41 923 100 4 88 industrial chemicals ........ ....... 281-82 10.
Drugs and medicines ., 283 558 22 239 100 L] 43 Drugs and medicines .. ......- P 283 5
Other chemicals .. .. 284-89 306 64 121 100 2 0 Other chemicals ............. . 284-53
Petroleum refini-7 nd Prtroleum refining and
CXUICVBON . evennn. . 29.13 43 21 430 100 4 9N CXUIUON ovorrnnrirsasnsanrmnnners 2913
Rubber products _ . . 30 263 18 210 100 7 20 Rubber products .....oovvenurnennss 30
Stone, clay, and glass Stone, clay, and glass
L T 312 167 23 126 100 " 7% PIOQUEES «oneersnsrnereninsnennns » 1
Primarymetal ................... 3 264 19 185 100 7 70 Prinary metals ...... vk rrraar e enn 3
Ferrows metals and products ... .. 331-32. Ferrous metals and products ....... 331-32,
3391,3393 137 s} 58 100 5] 72 33913399 1
Nonferrous metals and products ., 333-36,3392 126 4] 87 100 4] 69 Nonferrous metals and products _... 333-36.3392 1
fabricated metalproducts ..., ... 34 41 R 28 100 13 53 Fabricated metal products ............ 4
Machinety .. ...ovvivviiineann.., 35 1,964 100 1606 100 5 82 IETY oy rescnssnmnnnnnns TR I 1
Electrical equipment and Hectrical equipment and
communication ....... ... ... .. 3548 4945 3 4377 100 6 88 COMMUARICIION L..uveeunnecnasn. . 3548 45
Radio and TV receiving equipment . 365 54 Y] 33 100 ' 70 Radio and TV receiving equipment 365
flectronic components ............. 367 Electronic components ........... .
Communication equipment & 3173 %7 279 100 7 83 Communication equipment &
COMMUNICINON .. .....viuusns, 366,48 COMMUNICLON ... rrriennnenns 366,48
Othet electrcal equipment ... ... 351-64.369 1719 U] 1540 100 [{] 90 Other electrical equipment ... ... 351.64,369 1
Maotor vehicles and motor Motor vehicles and motor
vehicles cquipment ..., ... ..., 371} 1562 39 191 100 2 9% vehicles equipment ..., uiauu... 371} 1
Other transpotiation equ:pmcnt PP, 37375379 Other transportation equipment ...... 373.75,379
Aircraft and missiles . ......... FPETN 37219 5014 139 4770 100 3 95 Aircraftand missiles ............00000 37219 491
Professional and screnudic nmrumems . ] 804 154 473 100 L] 59 Professional and scientific instruments . 38 7
Scientific and mechanical measuring Scientific and mechanical meauring
instruments ..., 381,82 123 43 " 100 39 9 ISUUMENtS . .vvrrnicerennnrinnnnns 38182 1
Optical, surgical. photographic, and Optical, surgical, pho:oguphrc and
otherimsuments ... ., ..., 33387 550 105 62 100 5 &8 othetinstruments ,........... ... 38187 [
Other manulzcturing indusries . numy 13 % e | 1w n s Other manufacturing industries ...... . 127,313 1
facturing ind: 3 . 07-12.14-17 4147 N facturing industries ....... -] B7-12,34-37,41.42,
49-67 733 807 891 713 10 70 W 1 10 49-67.739.807 5N

 Not separately lvl;hbk but included in tot3l,
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1 Not separately available but included in total,




pment, by industry Table B-5.—Funds for research and development, by industry
oup: 1972 and selected company size group: 1971
dollars Percent distntation Millions of dollars Percent distrbution
with total Companies with total Companies with total Companies with total
t of— employment of— employment of— employment of —
10.000 or 5000t0  }10.000 or 50910 [10,000 or 5.000t0 {10,000 or
more Total 9999 mote Industry $1C code Total 999 more Total 9,99 more
$16.039 100 6 83 Toral oo e e | 818311 $1a70] 15063 100 ] 82
P 173 100 kL 67 food and kindred products ......... . 20 245 F ] 164 100 11 67
H 41 100 8 67 Textles and apparel ................. 20 59 6 1 100 10 64
Lumber, wood products, and
7 24 100 14 &7 furniture ,....rau...... Sverarinnas 24,25 48 6 2 100 13 46
3 150 100 7 8 Paper and allied products ..,......... 2% 187 £} 154 100 6 8
Chemicals and allied
3% 1,233 100 17 [ products ..o,..viiiinrinnn., -] 1819 305 1.236 100 17 &5
41 923 100 4 88 Industrial chemicals ................ 231-82 1.020 39 907 100 4 29
39 100 40 43 Drugs and medicines ........ P 83 510 204 n9 100 40 43
64 ”n 100 b4 40 Other chemicals ......ooeee...., 284-89 39 62 110 100 21 38
Peiroleum refining and
n 430 100 4 91 CXUICTON oovtreivninnnnnns 2913 05 2 43 100 4 92
ki) 210 165 7 1] Rubber produats ......... . 30 230 16 180 100 7 78
Stone, clay. and glass
23 126 mn kL1 75 products ........ Frrresssnresenenn . 32 155 4 13 100 15 73
L2 185 - 7 70 Primarymetals ......oooy iiiinnoo.. 33 272 18 194 100 7 71
Ferrous metals and products .. ...... .32,
{'} 9% 100 i 72 3391,3399 144 {1 104 100 [ 72
] 87 100 4] 9 Nonferrous metals and products ... 333-36,3392 128 4] 90 100 U] 70
3 123 100 3 53 Fabricated metal products ... ......... 34 233 32 124 100 14 53
1100 1,606 100 5 82 Machinery ........coeivinnnnranas 35 1773 90 1437 100 5 a
Electrical equipment and
28 4377 100 6 & COMmMUNICation ........cccee...... 3648 4534 237 3977 100 7 -]
i 3 100 £ 70 Radio and TV receiving equipment , 365 64 Y] 50 100 4] 78
Electronic components ............. 36
207 2793 100 7 38 Com Fcati quip & 250 p24 251 100 8 87
ommunication .. ..,............ 366.48
{f 1.540 ) 100 '} 90 Other electrical equipment ......... 361-64,369 1,589 {'} 1,416 100 { 89
Motor vehicles and motor
39 1311 100 2 % vehicles equipment eresenerenaias . 371} 175 k74 1,691 100 2 9%
Onher transportation equipment ...... 37375378
139 4770 100 3 95 Alrcraft and missiles .., ..., 372,19 4912 111 4692 100 2 9%
54 473 100 19 53 Professional and scientific i . 33 744 145 424 100 19 57
Scientific and mechanical measuring
43 1 100 ] 9 instruments .............. [P 381,82 1 4 0 100 k74 9
Optical. surgical, photographic, and
2 100 15 68 other imstruments ............. eoas 383-87 633 104 414 100 % 65
16 1] 100 1" s? Other manufacturing induwtries ......., 21,22,31.39 136 177 76 100 3 56
Noi.manufacturing industries ..... reee } O7-12,1417 4147,
10 70 100 1 10 43-67,739 807 $91 704 8 77 100 1 n
$ Not separately available but indluded in total,
Q 29 {3
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Table B-7.—Federal funds for research and development, by industry and size of company: 1957-58 an

{Dollars in millions)

Industry and size of companv __SIC code 1957 1958 11963 1964 1965 1966 Industry and size of company SiCcode 11
Toul oo e e e e | osa335 | $a059 | S22 | w7720 | 7740 | seum2 Toth .o e
Distubution by inustey Disersbution by industry
food and kindred prodocts . .. . ..., 20 {1 6 ] 1 1 3 Food and kindred products ............ P 20
Texules and apparel .. ......... ...... . 23 §..... |...... L] " ] ] Testiles and apparel ..., .- 22,23
tumber, wood products, and furniture .. 28251, ... |..... ] U] ] - tumber, wood products. and lumuure RPN 2425
Paper and allied products ..., ... .. 2% [U 2 PR R . ] ] Paper and athed products ................ 26
Chemicals and athed producss ..... ... .. 28 89 126 234 202 191 188 Chemicals and alled products .. 28
Industriaf chenucals ... .. 281-82 80 110 146 140 147 158 industrial chemicals . ....... ... ....... 281-82
Drugs and medicines ... 283 4 2 9 [y} L] [ Drugs and medicines ........ . ..... - 283
Other chemicals ... . 284-89 9 14 79 [y [§] V] Other chemicals .......... ...... .. 284-89
Petroleum refining and extraction . .. ... 2.13 n 12 n 61 48 18 Petroleum refining and extraction . 2.13
Rubber products ..., I 30 k74 n 46 b3 2 19 Rubber products . .., ....... «...o.e.. 30
Stone. clay. and glass p:odum C s 32 (4] 4 3 4 3 3 Stone. clay, and glass pmdum ieen » n
Pomary metals ... ceeexe e 13 5 14 10 8 8 8 Primary metals ... ... ,......... .. . 13
ferrous metals and productss .., 331-32.3391.33%9 1 2 2 2 1 3 Ferrous metals and products® ... .... 1 331-3233913399
Nonferrous metals and products . ... 333-36.3392 4 12 8 6 7 5 Nonferrous metals and products .. | .. 333-36.3392
Fabricated metal products ... ... ... k2 38 174 % 19 15 17 Fabricated metal products «............ e k2
Machinety ............ ... e e 15 72 343 250 26 23 286 Machinery .........co..n... s . 35
flectrical equip nd © icalion 36.48 1,1% 1.337 1.849 1873 1.983 2,201 Electrical equipment and communication 36.48
Radio and TV receiving equipment . 365 '} [} [y} [} ¢} 14} Radao and TV receiving equipment ., 385
C iCauon equipment & ication equif & elearonic
electronic components ..... PP 366.67.48 518 615 1,29 159 1,292 1428 COMpoNnents ., ... ........ceeu-sen - 366.67,48
Other electincal equipment . . ., , . ) 361-64.369 678 m 640 614 691 { Other electrical equipment .. . .. . 361-64,369
Motor vehicles and motor vehicles Motor vehicles and motor vehicles
equipment .. . . R 371} equipment ............. . 371}
Other transpottsion eqmpmem P 373.75.379 1% % 1 e .35 4 Other wransportation equipment ... 373-75.379
Aircraft and msples ., . - 37219 2,275 2.276 4.261 4621 4.49 724 Awcrafl and missiles ............. s 372,19
Professional and scientihic mstruments o 38 109 17 81 95 132 145 Professional and scientific mmumc-ms R 38
Scientific and mechanical measuring Scientific and mechanical messuring
mnstruments . .. ........... 38182 80 93 1% 20 2 22 INSUIUMEntS oo uvuiinus uens f e e 38182
Opical, surg.cal, photographic, Optical, surgical, photographic, and
and other instrurments .. .. s eas 38387 29 44 65 75 110 123 otherinstruments ..., .. . | 383.87
Other manufacturing industies™ . . . 21,27,31,39 74 134 3 4 4 L] Other manufacturing mdusmcs’ .......... 21.27.31,39
Nonmanulactunng industses .~ . . | 02a2ler4ter | L. L. 190 29 268 367 N facturing industries ... ....... » ] 07-12,14-17.41-47,
49.67. 739.807.891 49-67,739,807 691
Dsstnbution by size of company . Distnbution by size of company
{based on number of employacs} fbased on number of employees)
Less than 1000 | A P 167 233 194 215 224 234 lessinan 1000 . ............... frvaeieas [
100064999 .. .. N 25 1202 425 432 378 385 100010499 .. .coeaven iavennn. ce e
50010999 .... ... ... ... . V. ... . . N . - 182 500010999 ... e [ETRTS T
WO0 ormore ... . . ... ., e el } 294 4.324 6651 7.072 7.138 {7,5” 10000 0F MOLE .cvvve e vunuernrn PO .
! Estimated by the Nauonl Science Foundaton ¥ SIC codes 3391 and 3399 included in the nonferrous metals and prod
* Less than 50.5 m lion. * Included in the other electrical equipment group.
¥ Not separately avatable but ncluded in fotal, " For 1957 and 1958 include textiles and apparel; lumber, wood produ

* Inclyded sn the other manufactuning sndustries group.

ERIC 60 7
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funds for research and development, by industry and size of company: 1957-58 and 1963-72

{Dollars in mulhons)

RIC

Aruitoxt provided by Eic:

1956 1963 194 [1965 1966 Industty and size of company SIC code 1967 1968 l 19%9 11970 1971 1972
$4759 | s7.00 | $1720 | s77e0 | sesm Torul 58365 | 58560 , 38451 | $7779 | $7.466 | $8.0%0
Dutrbution by industey
6 [} 1 1 3 Food and kindred products .......... - 20 2 2 1 3 2 ]
Y] " U] 4! Textles and appatel ..., ....... eaes nn It Y] " (5] 1 R
------ &} ) ¢} . Lumber, wood products, and furniture ... 2425 i’ .. T ) ]
) . . U1 U] Paper and alhed products ... ... ... % Y] [ [¢] 4] i (4]
126 234 202 m 188 Chemicals and aflied products .. ......... }:] 210 199 192 180 184 196
7o 146 130 147 158 Industrial chermicals ... ..., ... ... 281-82 181 173 166 160 162 175
2 9 4] 4 Y Drugs and medicines ........... ., 283 ) o It It} " )
14 e 79 {'} {4 __“,(_'! Other chemicals ..., ... PP 284-89 {") {’} {) [¢] ) )
12 2 61 48 18 Petroleum rehining and extraction . 29,13 15 M4 10 22 17 15
byl £ 23 2 19 Rubbet products ., .. ........... .. 30 22 2 27 2 19 32
¥ 3 4 3 3 Stone, clay. and glass products .. ..... ] 2 3 1 2 3 3
14 10 8 8 8 Primary metals .. ... ... . . 3 8 9 10 0 6 12
2 2 2 1 3 Ferrous metals and products® ........ 331-32,3191,3399 1 1 2 1 2 2
12 8 6 7 5 Nonfetrous metals and products ........ 333-36,3392 13 8 9 9 4 10
57 x 19 15 7 Fabticated mesal products ........ ... o n|l ) 5 1 1
343 250 246 239 286 Machinery .. ..,.... Pe e raisizies aue 35 322 13 259 239 P 139
1337 1.849 | 1873 1.583 2,201 Electncal equip tand ¢ ation 36,48 2.29 2,345 2,412 2,261 2.302 2,504
&) [§] * [¥] M Radio and TV teceiving equipment ., 165 * [U] ) [¢] Y] (4]
C ication gg & electronic
15 1.209 1,259 1.292 1428 components ....... e wrsssa e 366.67.48 1495 1538 1,579 1483 1,546 1699
722 6540 614 £91 [§] Other electrical equipment ... ... . ., 361.64,369 ] [§] [§] [§] i {)
Motor vehitles and motor vehicles
. cquipment ..., ... ........ n
3
%6 M 3 3% 34 Other ansporsation equipment . . 373-75.]79} 30 n 84 308 m 303
276 4.261 461 4,499 4,724 Atrcraft and msssiles ., ..., .- 372,19 451 4,54 4554 4032 3,900 4068
w7 81 95 132 145 Professional and scientific instruments . 38 189 234 238 204 172 168
Scientic and mechanical measuting
93 16 2 22 22 instruments eiweraee e Ll 381.82 37 35 R 29 byl 24
Opucal, surgical, photographic, and
4 3] 5L m 123 wther nstruments . 383-87 152 199 206 175 151 144
134 3 4 4 4 Other manutacturing indusities’ 21.22,31,39 (’]7 " & " A 4]
19 p2a) 268 367 Nonmanufactuting industries 07-12,14-17.41.47, 187 41 448 480 452 432
1 49-67.739.807.891 :
Distabution by size of caompany
{based on pumber of employeesy
233 194 215 224 2313 Less than 1,000 | I 28 {1 U] 155 38 300
262 425 432 378 185 1.000 to 4,999 151 { Y] 412 367 76
182 5.000 to 9,999 %1 299 257 m 215 226
1, -~
hll I R Cl RGN K PP 10000 o1 more 75% | 7s62 | 7525 | eso | eres| 7
¥ SIC codes 3391 and 3399 included in the nonfertous metals and products group for 1957 10 1965,
¢ Included i the other elecincal cquipment group
" for 1957 and 1958 include textles and apparel, lumhet, wood prochucts, andd furratieee, and nonmanufactunng industnes,
[ Q 31 (>
) E )




Table B-8.—Federal funds for research and development, by industry and selected
company size group: 1971 and 1972

ERI

[Dollats in mullions)

1971 1972
iCompanies with total iCompanies with total
employment of— employment of—
5000 10  110.000 or 5000 to  |10.000 ot
industry SIC code Tou! 9999 morte Total 9.999 more
Towal .. . P $7.666 $14 $6766 | $809%0 $226| $7,187
food and kindred products . 20 ] RAE— 1 1 1
Textles and appatel . . . =L 22,23 1., .. . 1 .
tumber, wood products, and
futniture . .. 24,25 Y] o M. --... e e
Papet and aiked pmdum s s 2 4] . 8] [ . ae [§]
Chemicals and allied products 25 184 2 176 196 21 187
tndustrial chemicals ... . 281-82 1628 ........ 162 175 ...... . 175
Drugs and medianes . 283 t'} 2 ¢ &} 21
Other chemicals . 284-89 Ml ... [¥] U] I {'}
Petroleum refining and extraction 29,13 17 P 17 15 P 15
Rubbet producte ... ... . 30 19 M (4} 32 ] b1
Stone, clav, and glass products . . 2 3 1 2 3 . 2
Primaty metals .. ..... . . 13 6 th 'l 12 [§] in
Fetrous metals and products ... . . 331-32.3391.3399 2 " ¢} 2 M ovoeen -
Nonferrous metals and products 333.36.3392 F t 100.... .. 41
Fabricated metal products . k2 n ¥ 4] 1 [§] "
Machinery . . .- 35 1 4] [¢] 3 o
Elecirscal equipment .lnd
commumication ... 3648 2.30% 15 2120 2.504 102] 2333
Radio and TV teceiving equipment 365 " . ] " "
Elecironic components . . . . 367
Communication cquipment & 1.546 * 8] 1699 [C1 ]
communication 366.48
Other electrical equvpmeﬂt 361.64.369 {') " 4] [§] i}
Motor vehidles and motor vehicdles
equipment 371} , N " "
Other transportition cqunpmenl 373-75.379; o o “ 303 t o
Artcraft and msssdes s 372.19 3.900 71 3777 4.068 91} 3923
Professional and scentftc instruments - 38 172 16 67 168 19 &
Scientific 3nd mechamcal measuring
nsitgments 381.82 21 {N U] 24 i i
Opuical, surgical, phomguphw. and
other instruments ... . 383.87 151 {f 4] 144 '} '}
Othet nuanufactuning dustnes 21.27.31.39 ... - (‘i N [ B . M
Nonmanufactuning industires 07-12.14-17.41-47, 45214.. {" 42 ........ i
49-67,739.807 A9

1 Not sepatately available but included in fotal.
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Table B-9.—Federal funds for research and development by selected industry and agency: 1963-72

[Dollars in millions]

Industry 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
SIC code
Total Federal
Total ..o $7.270 1 $7,720 | $7.740 | 8,332 | $8.365 £8,560 | $8.451 | $7.779 | $7.666 | $8,090
Chemicals and allied products ....... 28 234 202 191 188 210 199 192 180 184 196
Machinery ... ...................... 35 250 246 239 286 322 337 259 239 291 339
Electrical equipment and .
communication .,................ 3648 | 18491 18731 1983] 2,201 2296 2345] 24121 2,261] 2302 ] 2504
Motor vehicles and other transportation
equipment ..............0uran.... 371,373-75,379 291 322 325 344 360 372 284 308 301 303
Aircraft and missiles ,............... 372191 42611 46211 4,499 4724 | 45311 4544 4554 | 4,032 3900 | 4,068
Other industries .................... | ................ 385 465 518 604 669 769 771 759 688 679
DOD
Total ..o $4.700 | $4.192 | $3.808 | $4,241 | $5,144 $5427 | $5.688 |$5,321 | $5,315 | $5.872
Chemicals and allied products ....... 28 " 104 63 53 64 64 49 35 40 51
Machinery ......................... 35 148 132 147 227 228 173 150 181 184 232
Electrical equipment and
communication . ................. 36481 1200 1,120 1,130 1,292 1437 1536 16144 1520] 1531 | 1739
Motor vehicles and other transportation
equipment . .......iiiieiinnn..... 371.373-75.379 ) 194 221 29 261 271 244 274 249 238
Aircraft and missiles .......... ..... 372191 2700 | 2389 | 2006 2239 27451 28221 3083] 2801 2865 | 3,153
Otherindustries .................... ................ {1 242 262 250 419 508 538 541 446 458
NASA
Total wevevininneinniiies $1,800 | $2,725 | $3.166 | $3,233 | 52,290 | $2.311 ] $1.868 [ $1.421 | $1.391 | $1.178
Chemicals and allied products ....... B8] M 2 1 1 21 s 5 1 3 1
Machinery ..........ccevvninannn... 35 M a9l 11| 129 79 94 72 70 71 70
Electrical equipment and
COMMUNICAION .................. 36,48 300 264 468 497 404 43
Motor vehicles and other transportation
equUIPMENt ... risiiiean., 371.373-75,379 {1 120 98 97 87 82
Aircraft and missiles _............... 372194 14001 2,084 2340f 2291} 1,505] 1 554
Other industries .............. P g 165 163 220 138 145

¥ Not sepatately nvalable but included in o1l
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Table B-10.—Company funds for research and development, by industry and size of company:

1957-58 and 1973-72

Industry and siz¢ of company SiIC code 7!‘1517777 j19s8 193 1964 1965 1966 industry and uze of company SIC code 1967
Totat S $3.3% | $3630 | $5.360 | $5.792 | 36445 | $7.216 Tout - $8.020
Distsbunon by idustey ) Dusssbunon by iultestry
sond and kindred praducts .. L. 20 74 77 4] 143 156 161 food and kindred products .......... 2 181}
Tezules and 3ppartel ... ..... . 2 14 2 28 [ M U] Textdles and apparel _....... PP PR 223 "
tumber, wood products, 2nd lumxlu'c 24,25 14 12 " ) 4] 12 tumber, wood products, and futniture 2425 12
Papet and alhed products ... 26 35 42 69 77 93 ) Paper and alkied products .. ...... . 26 123
Chemicals and allsed producrs . B 616 666 1.004 1,082 1165 1.219 Chemicals and athed products 8 1,297
industrial chemicals . . ... .. ... 81-82 423 443 662 -5 761 760 Industrial chemicals . ... .. . 281-82 785
Drugs and medicines ... .. 283 104 126 207 4] ] 0] Drugs andf medicines ... ... ... 283 8]
Other chemicals 284-89 89 ki 135 i [ (4 Other chemmicals . . 284.89 1
Petioleum refining and extracton 29.13 00 234 256 33 w|  m Petroleum cefining and extraction 23,13 355,
Rubber products ... . . k] 70 68 m 124 140 149 Rubberproducts ... . . ....... ..... 30 H
Stone, clay, and glass pmducls . R L] [¢] 97 105 109 114 Stone, clay, and glass pmdum 32 1
Prmary metals 33 103 117 174 186 205 224 Primary metals cree ek I 3 ] 2.
Ferrous menals and products® 331-32.3391.3399 63 ] 105 114 127 136 Ferrous metals and products® ... ... 331-32.3391.3399 1
Nonfetrous m=tals and products 333-36.3392 40 39 69 72 78 83 Nonfetrous metals and products ~333-36,3392 100
Fabricated metal pmduds . 34 97 105 129 129 129 137 Fabricated metal products ...t oo 34 15
Muachinery . .. ... . <. 35 397 438 709 769 -] aMm Machisiery .o..ooe s favier mer eas e 3c 1
Electnca! equipment and communicalion 36,48 608 632 1,017 1,999 1,217 1426 EHecrcal equipment and communication L 3648 1,57
Radio and TV tecening equipment 365 * * 41 (4] ] 1§ Radw and TV receiving equipment 365 ¥
Electromic components . 367 Electronic components ..., ... 367
Communication equipment & 0 3 564 613 697 8 Communication equipmem & 9
communicdtion ... 366.48 ] COMMUNICAON ... a0 cx o o - 36648,
Other electnical eqmpmem 361-64.369 378 379 453 486 5201 ) Other clectrical equ'pmem 361-64,359 {4
Motor vehicles and motor vehicles Motor vehicles and motor vehicles
equipment . n equipment .. .. ..... ... 371}
Other lunspomhon eqmpmem 373-75.379% 517 560 793 860 905 1.000 Other transportation equipment ... .. 373.75,379
Aurciaft and missiles 37219 29 b3} 452 457 649 802 Asrcraft and missites ..., . - 37219 1.3
Professional and scientific imstruments N L 157 202 236 271 323 Professional and scientific msnumcnls _ » 35
Scientific and mechanicyf measusag Saentific and mechanical measuning
instzuments . 381.82 59 63 53 54 58 65 INMESMENTS .. ven rrianas caniaas 381-82
Optical, surgical. phmograpbt(. and Optical, surgical, photogeaphic, and
other instruments 38337 3 94 149 182 213 258 other instruments .. ] 383.87
Gthe: manufactuning industres . ST 39 19 39 52 61 67 (‘; Other manufactuting industies 21.27,31.39
onmanufictuning industues 07:12.14-17,41-47, i S 85 90 116 130 Nonmanufactuting industries ... £7:12,14.17.41-47, 1
49:67.739,807,691 B 49-67,739,807 591
mirburioo by stze of company i Dustusbution by size of company
{bated on number of employers) {based on number of cmiployees)
Less than 1,000 .. 375 299 425 417 435 387 Less than 1,000 . [ vevan anaas 4
1000 16 4999 . . - . 406 440 596 802 579 657 1000104999 ... caeieriaee . . P
5000109993 . ... W oeieenveninaay 5000109993 ...... P
10,000 ot more . . } 2615 28N 4338 4773 54N 5.561 10,000 Of MOIC .o wovs o a2 v wavs oo | v venss  ee 6,2

1 See table 1.+ note 1,

 Estimated by the Nationa! Science Foundation

“$IC codes 3391 and 3399 included in the nonferrous metals and product

5 Not sepatately avallable but included in total.

$ Included in the other electrical equipment group.
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1963 196’4 1965 1965
$5.360 $5.792 $6.445 $7.216
& 143 156 161
i i 1] 4]
i i i1 ”
69 77 92 )
1,004 1082 1.165 1.219
662 725 761 760
; i i [¢]
135 ' [¢] in
26 k3 349 353
m 124 140 149
97 105 109 114
174 186 05 224
105 114 127 136
69 72 78 82
129 129 129 137
709 769 8% a
1017 1099 1.2117 1.42¢
[} ] £} 4]
564 613 697 8
453 486 520 th
799 860 905 1.000
452 457 649 802
w2 ] 2 m m
53 54 58 65
159 | 182 n3 258
52 61 67 4]
85 9% 116 130
425 417 435 387
5% 602 579 657
4338 4773 5431 5,561

Q
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Industry and wze of company $1C code 1967 198 1969 1970 ) 1971 1972
Total $8020 § 98859 | $9.867 | $10.283 | $10641 | $11,347
Distnbution by mudustey
food and kindred products . 20 181 185 204 22 244 257
Tesules and appared ..., P 2,23 [{] o} " U] 59 61
Lumber, wood products, and futniture 24.25 12 19 15 43 U] )
Paper and allied products ... .. . ... 26 123 '} 1 M " Y]
Chemicals and athed products 28 1.297 1.389 1467 1.586 1535 1713
industrial chemicals . . 283-82 785 812 847 850 838 870
Drugs and medicines ... . e 83 4 ) 4] 1] '} 4
Other ¢chemscals ... .. . 284-89 { {'} {* {'} [§1 4]
Petroleum refiming and exitaction .13 355 403 457 Friy 438 458
Rubber products ... ... c...... .. 30 160 183 190 1498 m b33l
Stone, clay, and glass products . ..... ..., 32 134 139 158 155 152 164
Primary metals 33 24 241 247 265 266 252
Ferrous metals and products® ... 331-32.3391.3399 134 134 135 148 142 135
Nonferrous metals and products 333-36.3392 100 108 12 117 124 116
Fabricated metal products ... .......... . 34 151 165 174 14 222 230
Machinety ......... e mararrerann . 35 1.004 140 1277 1410 1482 15625
Electrical equipment and ¢ alion 36,48 1571 1,760 1985 2,091 2,32 2,442
Radwo and TV receiving equipment ., 365 [e) " " " ) 0
Electroni¢ comr, onents .. ... oo sl 367
[« ication equipm 910 1,000 1134 1253 134 1474
communication ....... . 366.48,
Other elecurital equipment . . 361-64.369 {} [¢] i 4] {} {'}
Motur vehicles and motor vehides
etuipment e e 371}
Other tansportation aquipment . 373-75.379 94 ms 1.274 ke 1455 1679
Arrceaft and missiles . 37219 1.138 1.232 1,355 1.213 107 945
Professional and scientific 1...suments 38 353 426 4% 541 57« 636
Scientific and mechanical measuting
sinstruments ... . L 381.82 67 77 77 89 8% 99
Optical. surgscal, photographac, and
othe. instruments R 363.87 286 349 419 452 483 537
Other mgnufactunng industries 21.27.31.39 &3 i 4] &) Y] 1
Nonfeanufdctunng sndustrres 07:12,14.17.41.47, 172 172 207 225 252 278
49-6773980789 | i i )
Dustribunion by size of company
ibasetf on number of employees)
Less than 1.000 . . 459 4] ¢} 549 565 586
1,000 to 4.999 - . . 665 4] ] 8 828 897
5.000 10 9.999 . . P 642 661 775 884 956 1.012
10.000 or mote 6.254 7118 79509 8039 8.297 8.852

* $1C codes 3391 and 3399 included n the nonfertous metak and products group for 1957:1965.
% included in the other clecincal equipment group.
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Table B-11.—Company funds for research and development, by industry
and selected company size group: 1971 and 1972

[Dollars in mullions}

1971 1972
Companies with total Companies with total
employment of— employmear of—
500010 {10.000 or 500010 [10.000 or
industry SIC code Tota 9999 more Total 999 more
Tordl ... L $10,635 4956 $8.297 | $11347 $1.012 ?8552
Food and kindred products 2 ] ] w3 257 PO m2
Textiles and appatel . ... . ..., nn 59 6 38 61 5 4
Lumber, wood products and
futniture ..., ...... peevirain, L, . 24.25 i 6 2 4] 7 2
Paper and allied products ,.... ..., ., 26 {" 12 L] N 13 )
Chemicals and slhed products 28 1635 103 1.060 1713 324 1.0%
tndustrial chemicals .. 28152 858 39 746 870 41 748
Drugs and medicines . ....... 283 '} 202 1] 4} 15 i)
Other chemscals ......... ... .. ., 284-89 [{] 62 4] [§] 64 [¥]
Petroleum refining and extraction .. .. 29,13 488 20 546 458 21 416
Rubber products ... ... ... 30 m " " k2] 0} ]
Stone, clay, and glass products . ... 2 152 u 111 164 23 125
Primarymenals , ... . ... . ..., 13 266 ') 4] 252 ' %]
Ferrous metals and products . 331-32.3391.3399 142 [\ i 135 {'} )
Nonfertous mewls and products , ., 333-36.3392 124 i 4] 116 U] i
Fabricated metal products . .. ....... 34 2 ) " 230 i’} 0
Machinery S e 35 1.482 [¢] ] 1.625 [¢] [§]
Eectrical equipment and
Ommumcation ... ., 3648 2232 182 1856 2442 186 204
"tadio 2nd TV receiving equipment 365 43 i ¥} in '} i
Electronic components . 367
Commu.tCauon equipment & 1,334 ) " 1474 ' )
communication . P 36648,
Other electrical pquipment 361-64.369 " %) '} [¥) [} [§]
Motot vehiles and motor vehicles ) )
cquipment R 371} . . 679 1 .
Other 1ta3nsportation equipment 373.75.379! 1455 " o ! 0 o
Aircsaft and mpssles .. ., . ..., 37219 1012 40 915 945 47 B47
Professional and scientsfic instruments . 33 572 noj 157 636 134 409
Scsenuhic and mechamical measuring
instruments .., . ... .. . 381.82 89 ] 0 % Iy )
Optical. surgical. photographic, and :
othert nstruments . 383-87 483 &1 1 U] l 5371 ) [§]
Other manufaciuting industries 1.27.31.39 4] 7 I " 16 i’}
Nonmanufacturing industres 07-12,14:17,41-47, 252 8 i 278 w ]
49-67.739,807 8%

* Not separately avalable byt included in 10tal,

Q
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Table B-12.—Companxy-financed researc
outside organizations, by industry, an|
1971 and |

[Dollars in mi

Industry and size of company

Total

L LI T T

Distribution by industry

Food and kindred products ....................
Textilesand apparel ...................0eeels
Lumber, wood products, and furniture .......,..
Paper and allied products ................o.....
Chemicals and alfied products .................. i

Industrial chemicals .......... s e aas
Drugs and medicines .................00viuss
Other chemicals .................00un....

Petrofeum refining and extraction
Rubber products ...............ccooiiiiiial,
Stone, clay, and glass products ................. .
Primarymetals ....................

Ferrous metals and products ..................
Nonferrous metals and products ..............

Fabricated metal products . ..
Machinery
Electrical equipment and communication ... .....

Radio and TV receiving equipment ...........
Electronic components ...................
Communication equipment &
communication
Other electrical equipment ...................

I T T

Motor vehicles and motor vehicles

CQUIPMENt ...,
Other transportation equipment
Aircraft and missiles .............c.ouiivin,

Professional and scientific instruments ... ........
Scientific and mechanical measuring
INSHTUINGNLS ..\ eveeerrsrsanneerarrnrns

Optical, surgical. photographic. and
other instruments . ....

Other manufacturing industries .................
Nonmanufacturing industries ............

Distribution by size of company
{Based on number of employees}

5000109999 ...oiirr i
10,000 0rmore ..o cveeeerirerarnnenrennnnas

" Not sepatately avaslable hut included in to1al

;7.




d development, by industry

: 1971 and 1972
1972
nies with total Companies with ronl
ment of— ~ employment of—
to 110,000 or 500010 [10,000 or
more Total 999 more
956 $8.297 § $11.347 $1.012 $8.452
% 163 257 8 ”
6 38 61 5 41
6 22 ' 7 24
12 41 1 13 ]
303 1.060 1.713 324 1.09%
39 746 870 41 748
22 1] 1] 29 "1
62 {*} (¥} &4 ]
F. ] 6 458 2 416
& £ h ' "
24 m 164 23 15
[y] {'} 252 '} {5
' (U] 135 [§] '
) {'} 116 '} ')
1§ £} 230 [§] L5}
1] €1 1625 [§] 4]
182 1856 2,442 186 204
4] i " [§] 41
't {f 1474 i1 Y]
(] I L I " i)
e e} 1679 i ¢}
40 915 945 47 = B47
130 357 636 134 43
4] 8] 9 i ]
ol sl ] )
17 1 ) A 'IE i
8 i 78 10 4]
Q
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Table B-12.—Company-financed research and development contracted to
outside organizations, by indistry, and selected company size group:
1971 and 1972

[Dollars in millions}

Industry and size of company 51C code 1971 1972
Total .o i i $190 $221
Distribution by industry
Food and kindred products ..... .............. 20 7 10
Textiles and apparel ........................... 22.23 1 1
Lumber, wood products, and furniture .......... 24.25 1 1
Paper and allied products ...................... 26 5 6
Chemicals and allied products .................. 28 56 70
tndustrial chemicals .......................... 281-82 ki 1
Drugs and medicines ........................ 283 37 49
Otherchemizals ............................. 284-89 8 10
Petroleum refining and extraction .............. 29,13 7 10
Rubber products .............................. 30 3 3
Stone, clay. and glass products .................. 32 3 2
Primarymetals ................................ 33 4 4
Ferrous metals and products ,................. 331-32,3391.3399 1 1
Nonferrous metals and products .............. 333-36.2392 3 2
Fabricated metal products ...................... 34 2 3
Machinery .........ooviiiee i, 35 15 16
Electrical equipment and communication . .. ... .. 36.48 30 23
Radio and TV receiving equipment .,......... 365 " Y]
£Elecironic components ....................... 367
Communication equipment & Y] N
COMMUNICAtiION ........civveennnnnunnn.... 366.58
Other electrical equipment ................... 361-64.369 14 16
Motor vehicles and motor vehicles
CQUIPMEN! ..\t n 20 24
Other transportation equipment ................ 373-75.379
Aircraft and missiles ........................... 37219 2 2
Professional and scientific instruments ........... 38 1 11
Scientific and mechanical measuring
instruments .................ooi i, 381-82 1 1
Optical. surgical, photographic. and
otherinstruments ......................... 383-87 10 10
Other manutacturing industries ................. 21,27,31,39 5 5
Nonmanufacturing industries ................... 07-12.14-17 41-47, 7 30
49-67,739,807.891
Distribution by size of company
(Based on number of employees)
5000109999 ... 33 42
WH000rmore ..o i b 106 120

* 8ot sepaately avalable hut incduded m ol

rjé)

~




Table B-13.—Companies with 1,000 or more employees’ contracting research and development
to outside organizations, by industry and size of company: 1972

Companies with total employment of—

1,000 or more 1,000 10 4.599 /5,000 to 9.999 10,000 or more
Contracting Contracting Contracting Contracting
Industry SIC code Total | outside |Total | outside |Total | outside {Total | outside
Total oo e 1,175 423 661 761 213 85 307 162
Food and kindred products .............. 20§ 105 44 55 19 20 9 30, 16
Textiles and apparel ....... ... ... .. ... 22,23 62 1 30 5 10, 1 22 5
Lumber, wood products, and furniture . 24,25 33 9 24 5 5 2 4 2
Paper and allied products ................ 26 49 23 20} 5 12 6 17| 12
Chemicals and allied products ............ 28} 104 62 53 25 2 16 29] 23
industrial chemicals .................. 281-82 39 2 16 7 5 2 18 12
Drugs and medicines ................ 283 26 20 n 6 9 8 6 6
Other chemicals ..................... 284-89 39, 21 26 12 8} 6 5) 3
Petroleum refining and extraction ........ 2913 26 18 6 4 5 1 15 13
Rubber products ...... ... 30 35! 9 23 1 6 5 6 3
Stone, clay, and glass products ............ 32 34 17 17 5 7 3 1 9
Primarymetals ... ... ... ... ... ... ... 33 75 24 42 12 12 2 21 10
Ferrous metals and products .......... 331-32,3391,3399 49 16 2 10 10 2 12 4
Nonferrous metals and products ...... 333-36.3392 26 8 15 2 Y| P E; 6
Fabricated metal producis ................ 34 69 21 48} 11 n 5 10 5
Machinery ........ et 5] 155 400 102 2l 6] 28 12
Electrical equipment and communication .. 3648] 138 39 80, 13 20) 7 38 14
Radio and TV receiving equipment . 365 ) PO 6l.......... L | PP . I
Electronic COMPONEnts ......ovovrer.u. 367
Communication equipment & 62 i 30} 3 10} 2 22 6
COMMUNICAON . uuvueunrvsnsnnrnan 366.48
Other electrical equipment .... ...... 361-64,369 67 28 44 15 9, 5 14 8
Motor vehicles and motor vehicles
CQUIPMIENE ... vvvrurrursnnssnnrarnnnns n 49 15 2 4 13 5 14 6
Other transportation equipment .......... 373-75,379
Aircraft and missiles ............. o0, 37219 45 1 15 2 12 3 18 6
Professional and scientific instruments ... .. 38 58 16 37 9 12 3 9 4
Scientific and mechanical measuring
INSHTUMENTS v vveurrrennnsninrrnnnnns 381-82 27 9 20 5 5 3 2] 1
Optical.surgical. photographic, and other
instruments ............ 383-87 n 7 7 4 V| T 7] 3
Other manufacturing industries ........... 21,27,31,39 74 n 56 15 12 5 12] 1
Nonmanufacturing industries ............. 07-12,14-17 41-47,
49-67,739,807,857 64 33 37 14 9 6 18 13

ERI!
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s Data not avnlable for companies with Iess than 1000 employees,
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Table B-14.—R&D-performing companies in manufacturing and
nonmanufacturing industries, by size of company: 1972

Number of companies

Size of company

{based on number of employees)

Manufac- Nonmanu-
turing facturing
industries industries

)

Less than 1,000

*
624
204
283

{1 Not sepirately avaidable but induded in 1otal,
(3This estimate represents the midpoint of 3 range from 6,000 16 14.000

ERI
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Table B-15.— R&D-performing compani
by size of company and

Size of company
{based on number of employees)

1,000 to 4,999

* Data 0ot gvailable for companies with less than 1.000 employees.



nufacturing
ompany; 1972

and

ber of companies
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Manufac- Nonmanu-
turing facturing
industries industries
{ £
4] Y]
624 37
204 9
283 18
O

Table B-15.— R&D-performing companies with 1
by size of company and R&D pr.

,000 or more employees,!
ogram: 1972

Size of R&D program {thousands of d ollars)
Size of company Less than [1$200— 1,000— }$10,000— $100,000
{based on number of employees) | Total $200 $999 189,999 |$99995 {or more
Total ............. D, 1,175 174 326 4804 163 32
1,000 to 4,999 661 148 257 204........
5000t09999 .......covvunnn.n, 213 19 40 1 33 1
10,000 or more ................. 301 7 29 12 110 31

* Data not avaslable for companics with Jess than 1.000 employees.




Table B-16.—R&D-performing manufacturing companies with 5,000 or
more employees,’ by industry and percent change in
R&D funds: 1971-72

10 percent 10 percent Less than
or more or more 10 percent
Industry SIC code increase decrease change

263

Food and kindred products i3
Textiles and apparel 17
Lumber, wood products, and furniture 6
Paper and allied products 15
Chemicals and allied products - 33

industrial chemicals

Drugs and medicines
Other chemicals 284-89

Petioleum refining and extraction 29.13
Rubber products 30
Stone. clay. and glass products - 32
Primary metals . 31 ]

Ferrous metals and products 331-32,3391,339¢
Nonferrous metals and products 333-36.3392

Fabricated metal products 33
Machinery 35
Electrical equipment and communication 36.48

Radio and TV receiving equipment 365
Electronic components 367
Communication equipmert &

communication 366.48
Other electrical equipment 361-64.369

Motor vehicles and motor vehicles equipment . n
Other transportation equipment 373-75,379}
Aircraft and missiles 37219
Professional and scientific instruments 38

Scientific and mechanical measuring
instruments 381-82
Optical, surgical. photographic, and other
instruments 383-87

Other manufacturing industries 21.27.31.39

! sanulattunng companies with 5000 or mote employers are dawdhied
mio thine inttpasing 10 pertent of more, thote decteaung 10 pottont of
more of thowe changing Jes than 10 petcent bhated on theit 30 of
change for 101l RE&D funds between 1971 and 1972

ERI

Aruitoxt provided by Eic:




Table B-17.—Percent of total, Federal, and company funds of R&D-performing
co npanies ranked by size of R&D program: 1963-72

Companies ranked.by
size of R&D program
{based on total R&D
fundsy? 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Fercent of total R&D funds
Firstd ... 21 22 21 22 22 21 19 16 19 19
First8 .......coviveninnn.... 35 35 35 36 35 35 34 31 33 34
First20 ... ... ...couenina, 56 57 57 57 57 57 56 54 54 54
First40 ... ... 70 70 70 71 70 70 68 65 65 65
First 100 ... .......ceeuuu.... 82 82 82 82 82 82 80 77 78 78
First200 .................... 88 89 89 89 89 89 88 85 85 85
First300 .................... 91 92 92 92 92 92 91 89 90 %
Percent of Federal R&D funds
Firstd ... iiiiienn... . 28 27 28 3 34 33 22 13 18 18
First8 ... iiiiiina., 46 47 47 45 43 43, 43 34 38 39
First20 ....vvvueennennn.... 71 71 73 73 73 73 70 71 72 70
First40 ... ................. 86 87 86 89 88 88 85 83 84 83
First 100 ........ ... ....... 95 95 S5 95 95 96 93 91 9% n
First 200 .................... 97 T 97 97 98 98 98 9% 94 93 94
First 300 .................... 98 99 99 99 99 99 97 95 96 56
Percent of company R&D funds
First4 .. ... ... 12 15 14 12 g 9 16 19 20 20
First8 .....isriinnnan., 20 19 21 26 7 28 27 28 30 3
First20 ..................... 37 38 8 39 41 43 43 41 41 43
154 3. | 48 49 51 50 52 53 53 51 51 52
First 100 .................... 64 65 67 67 68 70 70 67 68 68
First200 .................... 76 77 78 79 79 81 81 78 79 79
First 300 ...........00..0.., 82 83 84 85 85 87 86 84 84 84

t Companies werer fanked indnadyally for each vear. Theiefote, particular

COMPanics comprising the size groum may have changed from vear 1o year.

ERIC
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Table B-18.—Percent of net sales and employment of R&D-performing
companies ranked by size of R&D program: 1963-72

Companies ranked by

size of R&D program

{based on total R&D

funds)! 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Percent of net sales
Firstd ..o, 8 8 8 8 4 4 7 6 7 7
First8 ............ [P 10 10 1 11 1 1 10 n 12 13
First20 ..oevvneviriinnnss 18 18 19 19 19 2 17 16 17 18
First40 ......... P 25 25 27 25 28 27 25 24 25 25
743 0 11,1 11 41 43 45 42 44 39 38 39 39
First200 ... .......o0e, 54 54 55 58 55 59 51 51 52 52
First300 ................o.. 62 63 65 68 67 68 63 60 60 _60
Percent of employment

First4 ......... v 8 7 9 9 -5 5 8 7 8 7
First8 ... i 12 12 13 13 12 12 12 13 13 13
First20 ... . ...veiiiiiaa.. 20 2 21 21 2 22 19 19 0 19
First40 ................oohl. 27 28 28 28 29 29 27 27 27 27
First 100 ... ... ... .. ... 41 11 42 43 43 43 40 39 39 39
First 200 .....cooovvvnvnnn... 52 54 54 54 54 56 51 50 50 50
First 300 «onoooemeoaeennn... 60 62 63 63 64 65 61| 59 58 58

! Companies were rarked indwidually for cach year. Therefore, partieular
Companes comprivung the size groups may have changed from year to year.

| o 40
ERIC "3
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Table B-19.—Percent of total and Federal R&D funds and of net sales of R&D-performing

companies ranked by size of R&D programs, by industry: 1972

Percent of total R&D furds Percent of Federal R&D fund
First 4 First 8 First 20 First 4 First 8 Firs
Industry SIC code companies jcompanies |companies |companies |companies comp;
Total Lo e 19 34 54 18 38
Food and kindred products ...........vees wernniiiini 20 28 43 68 27 z
Textiles and apparel .....c.oooiiiiii e, 22,23 36 54 77 83 83
Lumber. wood products, and furniture ........cveoonnn.. ... 24,25 51 63 [ PR
Paper and allied products ........c.cvevevieviieininannn, 2% 51 69 88 81 86
Chemicals and allied products ............oovevvnvnnnnnn.... 2 32 45 65 73 88
Industrial chemicals ............cocouuiioiviiss e, 281-82 58 76 92 8z 9
Drugs and medicines ............ooviiiiiiiii i 283 42 64 94 18 42
Other chemicals ...............oooviiieviiiiiiiie e, 284-89 41 57 74 97 97
Petroleum refining and extraction ........................... 29,13 51 76 9% 90 94
Rubber products ........covvviiveennes s, 30 76 84 94 73 79
Stone, clay, and glass products ...ovoovvviiiiennnnnnnnnn . 32 63 78 9 39 70
Primary metals .........ocociiiiiii e 33 39 36 76 71 71
Ferrous metals and products .......,.voievvecnnnnnin., 331-32,3391,3399 55 70 88 13 13
Nonferrous metals and products ...........ooeveevnunnn.s. 333-36,3392 54 73 92 91 91
Fabricated metal produets ......oovouiviien i, M 35 46 59 28 48
Machinery ... e 35 62 72 81 83 %4
Electrical equipment and communication ..................... 36,48 56 71 88 60 77
Radio and TV receiving equipment ........................ 365 85 94 99 100 100
Electronic components ..........cvvveeessisrannnnnns, 36
7 7
Communication equipment & communication .............. 366,48 %8 > 2 59 6
Other electrical equipment ............ccveevenenanin... 361-64.369 86 90 94 9 99
Motor vehicles and motor vehicles equipment ................ 371
Other transportation equipment ..........vvvvuvsvssennnnnnn. 373-75,37 2 % » % 8
Aircraft and missiles .. ....uiiiiie e 372,19 56 80 95 56 82
Professional and scientific instruments ..............eveenos. 38 62 73 85 80 89
Scientific and mechanical measuring instruments ............ 381-82 35 49 74 87 87
Optical, surgical, photographic, and other instruments ...... 383-87 73 85 96 93 94
Other manufacturing industries ............ooocvvnuvnooni.. 21,27,31-39 36 52 76 9% 9%
Nonmanufacturing industries ...............ccoocvvivveniin. 07-12,14-17 41-47, 22 32 49 3 42
49-67,739,807,891
41

RIC 79

Aruitoxt provided by Eic: .




—Percent of total and Federal R&D funds and of net sales of R&D-performing
companies ranked by size of R&D programs, by industry: 1972 -
Percent of net sales of all
Percent of total R&D funds Percent of Federal R&D funds R&D-performing companies
First 4 First 8 First 20 First 4 First 8 First 20 First 4 First 8 l First 220c
SIC code companies |companies {companies companies jcompanies |companies companies lcompanies companies
..................... 19 34 54 18 38 70 7 13 18
..... 20 28 43 68 z z 52 8 19 40
..... 22,23 36 54 77 83 83 83 28 38 59
..... 24,25 51 63 81 100 42 52 67
..... 26 51 69 88 81 86 100 21 41 71
..... 28 32 45 65 73 88 94 20 26 42
. 281-82 58 76 92 82 99 100 38 52 80
..... 283 42 64 94 18 42 98 7 51 91
eeen 284-89 41 57 74 97 97 100 35 45 62
29,13 51 76 96 90 94 100 39 65 94
30 76 84 94 73 79 591 64 74 85
32 63 78 91 39 70 70 k74 54 80
33 39 56 76 71 71 90 31 43 €5
331-32,3391,3399 55 70 88 13 13 27 50 61 77
333-36,3392 54 73 92 9 91 98 42 58 87
34 35 46 59 28 48 9% 25 32 46
35 62 72 81 83 94 96 22 33 48
36.48 56 71 88 60 77 96 33 47 65
365 85 94 99 100 100 100 73 94 99
36! =
366,48 58 75 92 39 76 95 k74 67 80
361-64,369 86 90 94 ) 99 99 100 52 57 75
7
373.75.37 92 96 99 95 98 100 78 81 90
372,19 56 80 95 56 82 96 30 49 82
38 62 73 85 80 89 94 32 46 72
381-82 35 49 74 87 87 96 27 42 64
383-87 73 85 96 93 94 100 43 68 88
21,27.31-39 36 52 76 96 96 9 18 44 65
07-12.14-17 41-47, 2 32 49 3 42 54 10 18 51
49-67,739,807,891
Q ‘ 41 %}U
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Table B-20.—R&D-performing companies with 1,000 or more employees' and number with
Federal R&D funds, by industry and size of company: 1972

Companies with total employment of—

1,000 or more 1,000 to 4,999 5,000 to 9,999 10,000 or more
Industry SIC code Total | Federal |Total |-Federal |[Total | Federal |Total | Federal
B 1 S [ 1,175 246] 661 73| 213 43] 301 131
Food and kindred products ............. 20 105 4 55 1 20)........ 30 3
Textiles and apparel ,................... 22,23 62 3 30 2 10f........ 22 1
Lumber, wood products, and
furniture ... 24,25 33 1 24 1 L} AP 4.,
Paper and allied products ............... 26 49 3 204......... 122L........ 17 3
Chemicals and allied products ........... 28 104 7 53 2 22 5 29 20
Industrial chemicals ................... 281-82 39 14 16 1 5 1 18 12
Drugs and medicines ................. 283 26 10 ML........ 9 4 6 6
Otherchenicals ..............cvune 284-89 39 3 26 1 8f.......1 5 2
Petroleum refining and extraction ....... 29,13 2% 9 6)........ 5L, 15 9
Rubber products ........ ... ... 30 35 5 23........ 6 1 6 4
Stone, clay, and glass products ........... 32 k2 5 ) V4 PP 7 2 10 3
Primary metals ..ot 33 75 14 42 6 12 2 21 6
Ferrous metalz and products ..........: 331-32,3391,3399 49 7 z 2 10 2 12 3
Nonferrous metals and products ....... 333-36,3392 26 7 15 4 2f........ 9 3
Fabricated metal products ............... 34 69 12 48 3 1 3 10 6
Machinery ..........coiiiiiiiiininnin 35 155 23 102 10 25 2 28 1
Electrical equipment and
COMMUNICAUON v mvmvvrrnnnnrnnnnness 36,48 138 51 80 15 20 8 38 29
Radio and TV receiving equipment .... 365 9 2 6L........ L} PP 2 2
Electronic components ................ 367
Communication equipment and 62 37 30 12 10 7 22 19
communication ............c.e.ooao.- 366,
Other electrical equipment ............ 361-64,369 67 12 44 3 9 1 14 8
Motor vehicles and motor vehicles
equipment ... ..o 37;} 49 14 22 2 13 4 14 8
Other transportation equipment ......... 373-75,37
Aircraft and missiles .................... 372,19 45 35 15 8 12 9 18 18
Professional and scientific :
INSITUMERANS . v.vvtvninennnneinnennns 38 58 21 37 7 12 7 9 7
Scientific and mechanical measuring
INSITUMENTS o oovsevrerrnneniraneanns 381-82 2z 7 20 2 5 3 2 2
Optical, surgical, photographic, and
other instruments .............0.0.: 383-87 3 14 17 5 7 4 7 5
Other manufacturing industries .......... 21,27,31,39 74 3 50 2 L2 O 12 1
Nonmanufacturing industries ............ 07-12,14-17,41-47,
49-67,739,807,891 64 16 37 14 1 A 18 2
t D33 not avalable for companies with less than 1.000 employees,
Q ‘ 42
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Table B.23—Distribution of R&D costs, by industry and type of cost: 1972

Millions of dollars
Wiges
Scientists Materials  § Other
Coverage | RAD and pp g{ and R&D
Industry SIC code ratio® €osts _lengineers | personnel | supphes | costs
Total ...... P rrx ke fareeeaiee xan B4 | 319437 $5.835 $3.718 33473 36409
Food and kindred products 2 85 258 97] 54 4 67
Textiles and apparel ... ......ccc..... p2%2] 62 61 24 13 10 14
Lumber, wood products. and furniture .. M5 49 51 7 12 4
Paper and aflied products .............. % 62 186 61 33 49 43
Chemicats and alfied products ...... ... 2} 83| 1909 633} 3804 m 554
¥
Industrial chemicals .................. 28]'82] 87 1045 352 3 170 292
233 85 558 27 &7 185
284-89 66 306 114 55 77
Petroleum refining and extraction ..., 3,13 n 473 144 83 43 196
Rubber products ............. cex waax 30 7 %3 &4 45 39 95
Stone, clay. and glass products .......... 32 &9 167 571 39 36 9
Primarymetals .....covvvinmniancnnns ’ 33 75 264 8! [ 39 75
Ferrous metals and products .......... 331.323391.3399 63 137 34 23 34
Nonfetrous metals and products ..., 333:36.3392 26 126 30 16 41
Fabricate 2 metal groducts ....o.vveus... 34 64 241 L] 62
Machinery ............ rerrnreraan 35 84! 196¢ 4 =8 09
tlectrical equipment and
communication ....... Crearessaraia. 36.48} N 4,946 1. 851 1737
Radwo and TV receiving equipment ... 365 15 54 ) & 5] &
Electronic components . feeern 367
G ication equipmen %] 3 Y- s72f 1078
COMMUNICHION .. .vv i vevecnrennn 366,48
Other electrical equipment .. ... 361-64.369) 97 1719 515 Z’5 549
Motor vehicies and motor veticles
CQUIPMENT .ot iriieanns 3'1}
Other tampostation equipment .. ..., 373.75.379 71 18 5 610 3w i
Aircraft and missifes .......... PSP 37249 -85 5014 130 651 1,152 1,907
Professionzl and scientific inste 38 6] s s e s |
Scientific and mechanical messuring !
instruments __.... 381.82 79+ 12 4‘, zﬁ 15 35
Coptical, surgical. photographic, and ¥ P LY,
other instruments .......... pear 383-87 L0} 680 izln .t 2 110 178
Other manufacturing industries .. . . ] 17313 8 143 sk 33 0 3
Nonmanufacturing industries ... ... 07-12,14:17 41.47
43-67 739,807 891 76 711 230 1 T4 b2z

! The coverage rauo js derived by dmdmg R&D funds for w!u(h a aﬂl

R&D funds. including those for which a d

P

wis not

[

ot

* Dat3 withheld because of high inputation rate, R 4
-
R £
§ . *
A ] R ]
§ =
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. Tk
’ »
=]
86 !
El{llC ‘

ribution by type%sf cost was reported by ronal
4

45

industry SiC code 1,
Total ,.............. [ PR O 3

food and kindred products ....... pexer
Textiles and apparel ......vviiiiiin,. s

Lumber. wood products. and furniture .. 2
Paper and allied produats .............. .
Chemicals and allied products ...

industrial chemicals ... ... .. Severiaen %1

Dmpandn‘jédicx‘nes PO PP b1

Otherchemscals .,...._....... 284
Petroleum refining and extraction ..., .1
Rubber products . ...ocvveecacinnnnn.s
Stone, clay, and glass products . 3
Primarymetals ..........00cccu.. - 33

Ferrous metals and produas . ., ....... 3313233913

Nonferrous metals azd products ... 333-36.339.
Fabricated metal products —...v.vesns... 34
tlectrical equipment and

COMMUNICINON .. vorvrinecnnn.s Py 3648

Radio and TV receiving equipment ... - 365,

Elccuonxcomponems..m.... PR 367]

ication equipment & -
COMMUNICILON +evvsvrvvann.. 25648

Other electrical equipgent ........ .. 351-64.369]
Motor vehicles and motor vehicles

CQUIPMENT «\\usmyrannssannn I i
Other transporation equipment ... .. . 7375

Aircraftand missiles L..... vliaiaol. L 372,39
Professional and scientific in-ztoments .. 38
Scientific and mechaical neasuring
HBIUMENTS ovi . viiiiirnanss 38182
pﬂnl surgical, pnotographx, and 1
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le B.23—Distribution of R&D costs, by industry and type of cost: 1972

Milkons of doflars . Percent darib
_ Wages Wages
Screnusts Matetuls | Other Scientists Pdaterials | Other
D and  Bupponing]  and RAD iCoverage | R&D and pp g} and RO
s lengineets |personnel | supplies | costs Industry SC code ratio* costs meers |personnel Jsupples | cous
19.437 $5.835 3371 $3473 | S6409 Total ......... . ... ... .. O T 84 100 ks | 13 13 1
258 97 53 40 67 Food and kindred products ...... ... 5 100 21 16 %
61 24 13 10 14 Textsles ind apparel ...... ..., - p2 i 62 100 21 1% 23
51 7] 12 4 Lumber, wood products, and lumnu'c . 24, 49 100 5 4 4 8
186 63 33 49 43 Paper ard allied products ... .... .... - 62 100 3 s % 3
1,509 (53 350 292 554 Chemicals and allied products ... ... £ 100 20 15 29
1065 352 3 70 m Industriat chemicals ..., 28183 & 100 2 p>; 1 )
558 217 57 185 Drugs and medicines ... _. 283 85 100 1% 12 3
306 114 o0 55 77 Other chemicals ............... ... . 284-89] 65 100 20 15 5
73 14 83 48 158 Pettoleum refining and extriction . ..... 29,13 9 100 15 10 42
%3 &4 45 39 95 Rubber products ......... ... 77 100 33 17 5 36
167 57] 35 36 39 Stone, clay, and glan p!odutu . R 3] 3] 100 34 Pe] 2 23
24 B3, 64 39 75 Primary merals ... . ..., o oesas i 33 7 100 32 Pl 15 P}
137 45 3% 3 k] Ferrcus metaks and p!odu(ts smsn s i 331-32.33913 63 100 34 5 k74 F3
1% 39 }2, 16 41 Nonfetrous metals and products . ~ 333363397 85 100 3 24 13 3]
241 90 49 40 62 Fabricated metal products ........ . .. 34 64 100 37] 20 17 .3
1964 664 433 %3 603 Machinery ... .......... rrrensrmraas 35 84 100 35 » 13 3
flectrical equipment and A ’
a6l 10 sl es1| 1w communication .......... T . 3648 71 100 18 7 3
54 4 g 1 [G] Radio and TV teceiving equipmem .. 365/ 15 100 [ 1 4§ i
Electronic components ... ... .
3373 9151 50% 572 1178 C cation e 50 106 Fo % k] 37
communication ......_._.. P 366,
1719 514} 380 rs 549 Other electrical equipment . . 361-64,365] 97 100 b 2 1% 2
Motor vehicles and motor vehicles ) .
CQUIPMENT ... .ol ain s .. 371
1382 5% 61 7 523 Orher transportation cqu:;wncnt 373.75.3 Ed 10 7 n b z
504 1,304 [53) 1,153 1.907 Aucrafrand mindes ... ... .. Ly &5 100 2 13 il 33
204 253] 21 15 13 Professinnal and seientidic insy .- 3 63 100 32 26 16 2%
Screntidic and mechanical measuring
123 45 15 35 struments ... I 35181 ¥y ] 100 ¥ 23 12 >3
Oprical, surgscal, pbmoguph-c. a'vd t
00 2103 182 110 73 , othet instruments . ___ ... ____.. 383.57 61 100 n p74 16 %
= » ¢
143 54 33 20 3% ‘i Others manufacturing industeies . ‘é‘ ‘ 21,7031.39] 85 1% 3 2 1" b1
X Nonmanufacturing indistries ... s 07121417 4147, E ¢
71 zzo& 120 a4 I _w . B i 067739007891 7 100% n :.oar 20 32
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Table B-24.—Distribution of R&D costs, by industry and type of cost: 1971

Mlﬂmﬂs of dolf. x B
Wages
Scierints Statesial | Other
KCenetage | RAD and PP g and RAD
Industry _ |} SiCende _ratid' | coss  Jengmeerns | personnel Lawpplien | conts
Totad ~ . 25 | s18311 45565 53513 $3.258 §$5974
food and kindred products 200 -4 245 33 SH 32 62
Testdes and apparel ... - P p2ad & - 59 24 12 g 1%
Lumber. wood products. and furnzure 2425 & 43 ] & 1 3
Paper and sthed prodies ... .. 2 23 e 5Y 34 L] 3
Chemicah and atlied products 2] 83 1519 659 362} r1 521
Indusrrigichemicale .. ... .. 281-82) -7 1.02 )63 222 151 85
Drugs and medxines ... . - 223 5 510 0 B2 &1 166
Other chemicals . .59 64 229 13 s % 70
Petroleum selining and extraction 29.13 91 505 1 52 £1 206
Rubber products ... - - 3 73 2 7 33 M 23
Stone. clay. and glass products . 3 £ 155} 3 k) 3 3%
Pomarymetals . . 33 74 72 7H 41 75
ferrous metale and proauats . 331-32.3391.3395 b3 154! 9 33? 2% 32
Nonfetions metak and products 313-36.339]] &5 123 41 33 16 k]
Fabricated metal products ... ... 34 56 213 zd ) 33 59
Muchinety . . ... . ... 35 91 1773 63 393 26 551
Eecical equipment and
COMMuUBCaa R 3548 &% 4534 1362 825 7811 1564
Radio and TV receiving equipment 353, 0 & ¥4 1 i 1
Electronx mmpor.gm; fess aeoo- 3571
G {101 PGQUIP 5 245 249 $45) 39 1088
commpntation .. ... 35
Othet clegrrscal equipment H1e8385 000 9% 1589 L ™ 503
AMotor vehules and mofor vrhatles -
equipment . . m - e
Orhet 11300 Laton gquspmcm 3737337 = 7% @] 0 » 7
Arreeafs and musdes 72 ® 91 1274 £30, Lz 1A
Profpviona and sacmsk Imirsments . 3 63} T Y I i ) 14 196
Suentil snd mechancal mepurng
HSItuments . . 3182 Fr4 110 42 5 i 29
Optical, surgical, ph(ﬂoguphx md
ather mmmrms . 38357 51§ 1 196 o] 100 _ 157
Other rmnuﬁdwmg induictios nrny  «m - 51 1 19 3
N Hf xm;sg 4 47:12,18.17 4137 F it 214 124 3] 2335
- =8 LTI EN] 3 S D A _
fThe goverage 10 B x,'ffnrd by doading RRD lund; it wheh 3 deswbunon by tipe of o4

was repacted by tog] RED funds, md‘mng therie fm whh 2 drar

I D13 withheld because of high 125 tati0n ate -
&1
<]
¥

Q !
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Wi ot frpetted

€&

Coverame | R
Indintry SIC code R
2 S 25
Food and hindred products . . ... b1) 21
Teatiles and appatel . .. . ... . . . .23] &5 |
Lumber, wood pfuduﬂ\,md fummnc . M5 47
Paper and attred products .. . . . % &
Chemicahs and sthed products 2] 23
industtidichomicals ... . .. 1.5 =
Drugs and medxines ... ... . %3 B4
COtherchemecals - po1x [<3
Petroluem tefining and extraction . Fa k3] 91
Rubberprodunss ... - 30 75
S1one, clay, and glass pwduds ,,,,, B 32 <.
Primarymetals . .. . ) L3 74
Ferrows metals and producas 331.32,3391,3599, [
Nondrzgus manke and produdts 233 26,3392 x5
Fabricated metgd produch ... ... . H 2
Mychinery ... _.......... . R 3% 1
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oMb lon -- 3648 -3
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TGN FQu & T
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Onher jum;mqmm equvpmem 378:75,379
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mainEnenty 13182, 7
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Other munufactytmyg industies LTI, 3]
Noamanulactornmg induitnes 21810 4143
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su!l;m ‘;;,do‘!m -
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Scentrts Materals  10ther
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24.——Distribution of R&D costs, by industry and type of cost: 1971

_ __Percent duinh -
Wiges
Scientists sateril  JOther
Corverage | RAD and Fos and R&D
indusity C ~ade ratio! ¢osts__lengineers [ personnet fsupples | costs
Total 8 100 30 19 1 33
food and kindred products L. . L. 201 23 100 35 2 6 F+d
Textik, andapparel ... ... L. 223 &5 100 41 20 15 Ead
tsnber, wood produﬂs, md !um;%me . 2435 a7 00 54 13 3 -]
Paper 2l albed products - W e 2% &5 100 33 18 % 23
Chemscals and allied producss - _ _ ) 33 100 34 2 15 N
Indintriad chemicals ... . ... .. 21.82 .74 10 34 22] 1% -]
Drugs 3nd medicines .. . 233 B4 10 39 18| 12 33
Other chemueals 28489 & 100, 39 29, 17 _ 24
- 29,12 51 103 31 18 10 ~1
33 Fi3 100 ¥ 17] 15 3%
3z -] 105 39 22 p-+J 23
] 1 74} wal 33 26} } 74 2
Fertous metaks and wodoas - 331-32.3391.3399] 2] 109 34 2% w 2
Norferroys metak and products 333-35,3392 5% ol 37 26 13 30
Fabscaied metal products .. L L M 55 100 3 201 1% 5
Machinery . PR - 35 91 0o 3% 22 13 n
Electeical cqwamem and
comewnkation ... . .. 3643} (=3 'nd . 15 v k2]
Radw and TV tecerang equipment .. 355 1r 1x IS5 £ 1 i
ﬂemmx componcnts - 357 }
icanon equipment & 1] 100 b 16} 18 3%
ommuniQion . R 356.-:3’[
Other elocticzt cqum:n! 3£1-64,349) % o] M 22 16 32
Meior sehicles and motor vehucdes
epnpment . .- n }
Other trampottation equ-p:nem - 37375379 B 1o L 3 1 B
Aucrafiand misssles .. . . Bra i 57 10 l‘q 13 il 3
Profmsional and sGentiic imtruments 32 8] wgl 3 26 15 26
Scientdic and mechanscal measuring
imtruments - 33182 7 0 I 23 13 2%
Opical, surgeal, p!maagup!uc md
of = imtruments &1 100 M T 16 2%
Onhet marsfacturng indstes . 53 160, Fo 14 pil
sonmanufacturing industries
i 7% 100 n o 0w 1

o e




Table B-25.—Fuil-time eqmva!ent number of R&D scientists and

engineers, by industry and size of company: 1957-58 and 1963-72

ERIC ’

Aruitoxt provided by Eic:

(In thousands}
lanuary
Industry and size of company SI1C code 1957 1958 1963 564 1965 1966 Industry and suze of company SIC code
Total ..., O] L . 2941 238 33 mor| 35| 332 Total ... o e
Dnstribuisan by industry Dustrsbution by industty
Food and kindred products .. ........ X 35 48 5.1 57 6.2 6.2 Food and kindred produats .. ... . %
Ternles and apparel _........ - 2223 7 8 1.0 1.2 1.2 14 Textides and apparel .. ...... s
Ltumber, wood products, and lummne - 24.25 E ] E.] 5 5 5 5 tumber, wood products. and lmnauve 2425
Paper and altied products ... . .. . 26 1.5 17 25 38 38 43 Papet and alhed products ... ... %
Chemicals and albed products ... .. 28 294 310 383 358 9 380 Chemic » and allied produces . ) F-]
industral chemucals ... . . 281-82 g1 88 229 222 243 233 Induvirig! chemicals 28182 b
Drugs and meduines . ... . 33 47 53 69 63 72 7.5 Drugs and medicines . p: 1
Other chemicah ... ... ... . 234-89 67 7 85 67 64 7 Other chemicals ..., . . . 284-89
Petroleum refining and evexction .. .13 69 74 89 8.1 87 89 Peiroleum refining and extraction ., .. 813
Rubber producy, ..., .. ... .- 30 47 47 58 60 58 57 Rubber products —..............., . 30
Stone. clav, ana glass pwduas e 32 1§ i ] 3o 33 3s 3.1 Stone, clay, and ghﬂ psoduas . 32
Prraymetals ... . .. ... . 33 5.1 52 2 5.1 55 55 Primarymetals ... ................ k1
ferrous metak and products’ . . L. 331.32.339 3199 2 30 3 28 32 32 Ferrous metak and produars? ... B33 0w
Non, metals and produdas 333-35.3392 22 22 23 <3 23 23 Nonferrous metals and pmduﬂs R 333363392
Fabricated metal products . . . . u B4 83 68 7740 66 53 fabricated metalproduas .. ... . H
Muchiners ., ... . 15 249 i Bix} r3 294 105 Mychinery ... . . ... ... 15
Flearfics! equapereny ;rx! Etectrical equipment and
COMMUAKINON ... . . E 36548 429 75 258 89.5 L] 920 communication __...... ... .. __ - 3545
Radio and TV seconving equipment 365 4] 5] (41 41 ] &} Radio and TV recoiving equipment . 365
(lra'w omponents .. - 357 tlectronic components . . . . 347
00 £quiy t 5 192 e 55.1 504 b=-1 (32 ] Commumication equipment &
COMMECation s aimeiao 36648 cemmunication . .. . P 36548
Other elecrrical equncm - .35 369 37 pil 7] 31 201 »B7 Othet clectrial equipment 351-64,369 |3
Mglor vehules and motor wehigles < Motof velndles and mator vehides o
eqUIpMENT o Jﬂ} N equipment 3?_;}
Orher tramportation nqmpmmt o 37375379 136 150 i B3 1 s Orher mmpgmzm eqmm 3753
Astetalt and moules - 372,19 *4 586 w7 1011 92 3 Asrcraft and anhailes -- 7218 ¥
Profsional and scientific mstruments 31 wil np 34 8] 115 125 Prolessional and sorentific R Sents - 1 1
Scentific and mechanical measuning Scientdic and mechanical mestuting
sHifuments 32182 58 85 is 3z 15 iz HBILUMCNS .. - 18182
Optecal, surgscal, phmagruiu( Jnd Optical. surgecal phgxggupf}ar md
othef mutrgments _ 12187 44 70 73 87 othes mstruments . - |
©rher manulsctunng induntes l nanmy w] 2| 1 Onher manslacturng industries nrnn
\mmm&mm-\: mﬂg-- .’sg A NPT 12 b2 34 o oE u{.nm.‘sm wng indintres ¥ ‘Y;f 1417 4147
R4 T 739070 E 8 35| Iz H 3| sarsmmren | o
s =— = - — =4t x
' T I 6 i = —_— ¥ 3 W;L::, —
Drafimon by sl okgom, a!'r }. - i, § 1 1 {}umb, -ux by sze of company 1 i 2
1E2sm8n rimber 51 r,np%n}({ } » ¥ F . (ﬁ;u—d -g {meﬂ of mplm'ﬁ-i s L2
Lest than 1£m 5 o il s 1 N5 4 0 Led tfan 1030 - § - % 3
100010450 i PR | . 241, Ho 55 us o321 B, 1044 ?ﬂii S
300010950 . . -8 - 4 S R . s sowmilorm 2
10000 pr meder M A L2 ; L2y %2 2732 = 781 3 3 WA mote ¥ I T
k * 3 - :
*Da mduded " chr: adm man®atung indedits group * i 1 Inchudid m the othet electrical Sqnpmesl group :3
7 8IC coddex 3331 and 3399 mdude% n the ponlastous metah. and products group (61 fanuary 1957 16 fanuary 1565 * Mot separately avalable but induded in 10131 ¥
Q ey 47
J




Table B-25.—Full-time equivalent number of R&D scientists and
gineers, by industry and size of company: 1957-58 and 1963-72

{in thousands}
January fanuary
19%3 564 1965 166 'ndustry and sze of Lompany SC cerle 1567 1968 1969 1970 1973 1972 73
L5 3.2 36{‘1 _ Kis 3532 Toad .. ... .. . .. - 721 ¥e7 1371 3241 36508 439 3595
Distribution by indintey
*.] 5.1 .7 6.2 6.2 food and kindred produqs PO 0 - 61 £3 6.3 6.3 67 66 67
E ] 10 12 1.2 14 Textilesand apparel ... .. . 2.3 19 2 2 2 18 18 13
E ] 5 5 5 5 Lumber, wood products, and furnitie 2328 5 5 9 1.0 17 17 i
7 2. 38 38 43 Papet and allied pr. wars i 26 47 48 48 49 50 49 49
383 358 EA ] 38 Chemicals 3+ 1 allied produc: Caas 28 369 35 40.3 .2 428 09 416
- 229 n2 243 233 industrial chemicals . - 2818 7 223 22 219 24 197 195
.3 59 5.3 72 5 Drugs and medicines .- e 23 27 95 0.1 114 116 118 125
1 83 T b4 H Othet chemicals ... . . . 25453 [ 51 68 7 69 (-1 95 96
4 89 H 8z £9 Petrolcum refining and estraction . 29.13 .34 .2 0o 93 92 83 82
7 58 50 55 > Rubberproduas .. . . 3 53 6.1 &3 63 53 58 53
E 3z 33 3is 11 Stone, thy. and glass products 2 23 4.3 42 46 4.1 39 40
52 51 55 55 Primary m ztals R B8] 39 sl e2] 631 s3] 0 57
2 s 32 3.2 Fertowns mendhs and produast . 3313233913599 33 31 32 32 Iz 34 13
2 2] 23 3 23 Nonferrous metaks and producrs . 333-36339. 25 2z 30 i1 2 25 24
3 P ) 65 63 fabrcated metsl products . . ul 63( ss| e8| s3] es| sl ef
4 314 X3 4 305 Mychingry .. .., | . 15 13n 74 B2 414 5 411 426
Hetrrcal equapment and
9 558 B3 &3z 929 ommunication . . PR 3648 %6 W4l 1016 | 10k4 95.2 87 933
i in {4 14 & Radw and 1V receiving equipmert %5 g 1.0 1.2 15 74 21 19
Uectronxe components .. . 367
3 551 4 388 613 [« 20 £ P 1 & ¥ 674 674 .3 616 57.2 618
Lommutication . 36048
) w] we| »r Orhet etectrical cquipmen: ¥iea3p] no| ol ;o] m2| w2 mal 297
o Motor sehscles and motor vehicles ) a
a1 3 24 equipment S 3:1} 7
1 33 1 28 "hhet tamsportanoen equiETet 355,359 352 243 30 »1 s 253 34
L7 111 932 ¥3 Asy ot and senles L e o 37219 1604 0Ly 955 26 783 712 713
g4 108 113 125 Pros sional and saentific instrament ] 1Bo§ 43 151 45 151 %51 157
Sceentdic and medianal measuting
33 13 15 is msremetsts L. 3s1.82 35 i 39 37 42 41 43
Optical. surgical. photographic, and
3 othes imstruments 35387 941 103 112 i 109 109 14
Other manufacionng mdwntries P T 22 24 28 7] is& 17 17
4 i Auliaunng mdustries ] 3| Fnfaw 1; 3
; o o) KPP ) w1 ]| 151y 51 wes] 1sed sz 154
i = — — — — =
€ Dnird by sire 8 compgrer °
. Yiussed o sumiber of emplyeed ]
;  lestunipm % -3 rai m2 ) M) B2 A mm
Wewodmns .+ ) T ws] ms * mf nsl 309) ns
50999 . - H0 M5 M4 24 7 4 21
- B8 @z ozt o 00 o1 more - #a] w0 ws] el zmea| x| 7oy
i <
*Inclyded i the other electical equrpment groupy
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Table B-26.—Full-time-equivalent number of R&D scientists and engineers,
by industry and celected company size group: January 1972 and january 1973

_ January 3973

Companies with total
employment of ~

5000 to
I

10,000 or
more

Petroleum selining and eriraction ..

Rubber products -

ﬁoﬂedry;ﬂdsﬁsspmdu

Prampy reteth .o coon.
Ferrous meta's and products

i’:dﬁsml and v)(-mdt: mmnmf;
Sﬂgm;ﬁc and mectunscal measuring

29,100

Zo.X0

700
300

00
300
BA0D

4500
1300

200
3m0
2380

504

16500
4100
180

7200
430
2700
3700

313233911399
333.36.3392

2000
1700

34
35

230
32000

7750

i)
51,300

{1

u?.zz.u tH ,ﬂ-;}
#9.57739 500 2

Aruitoxt provided by Eic:




I
‘

Table B-T.—Man-years of R&D scientists and engineers, by industry,
size of company, and R&D program, 1972

Size of R&D program {thousands of dollars)
Less than $200— $1,000— |{$10,000— | 100,000
Industry and size of company SIC code Yotal $200 $999 £9,999 $99.999 of more
Total oo L 355.600 14,600 12.400 54400 95.000 179,200
Distribution by industry
Focd and kindred products ,_................ 20 6,700 300 700 4,400 1300f..........
Textiles and apparel ..........o...iiii..... 2223 1,800 100 500 L. 1} R A
Lumber. wood products, and furniture ... ..... 2425 1.800 400 400 LELL 1) PP R
Paperand allied products .._.._.............. 2% 4,900 100 300 1,800 2700} .........
Chemicals and allied products ................ 28 41,300 2,300 1,000 7.100 " M
Industrial chemicals ........................ 281-82 19,600 500 500 2,000 g '
Drugs and medicines ...................... 283 12,200 200 100 2,200 9700 L.........
Other chemicals ....oovvevvneoooiiians, 284-89 9.600 1,600 400 2,900 4700} .........
Petroleum refining and extraction ...... .....- 2913 8,300 100 100 1,300 68001)..... .
Rubber products ............co.oo il 30 5,800 200 100 1.200 <3004 .........
Stone, clav. and glass products .. ............. 32 4.000 606G 200 1.000 2200).........
Primarymetals .....oveeveeriiiiiinnnan., 33 5.900 600 600 2,300 24004 .........
Ferrous metals and produc's ................ 331-32,3391,3399 3400 500 300 1,300 1300).........
Nonferrous metals and products ............ 333-36.3392 2500 100 300 1,000 1900 L ..oeus. ..
Fabricated metal products ..........ceueonn.n. 34 6,500 1800 701)-] 1,500 25004.........
Machinery ..._.....coiviiiiiiiiiii . 35 41,900 2400 1,800 6,300 ") 0]
Electrical equipment and communication .. .... 36,48 90,500 2,100 2,400 8.100 18,600 59.300
Radio and TV receiving equipment ....._... 365 2,000 © 100 100 M Mh....... .
£Electronic components ..................... 367
Communication equipment & 59.500 1.200 1400 4] { "
COMMUNICANION ..ivvvrnerernvrvrnannn.. 366,48
Other electrical equipment ., ............... 361-64.369 29.100 B0O k. 4] " 0
Motor vehicles and motor vehicles
equipment ... i k74|
Other ransgortation equipment ......... ... 373-75.379} 29.400 400 300 1.600 1.700 25400
Aircraftand missiles ........ ... ... ...l 37209 |, 72302 200 400 3,200 6,400 - 61,900
Professional and scientific instruments ........, 38 15400 1,000 800 4,200 _ {'} {1}
Scientific and mechanical measuring
INSHUMENTS ... etsii e einvrennnnan. 381-82 _ 4,200 500 500 0] [ L7 RO
Optical, surgical, photographic. and
other instruments .............ce.so..... 383-87 | 11.200 500 200 {1 4 m
Other manufacturing industries .............. 21273139 3700 200 600 1,800 1100f.........
Nonmznufacturing industries ................. 07-12,14-17 41-47.
_49-67739807.89 | 15600 1800 1.500 6.400 5900] ........
Distribution by size of company ) ) )
{based on number of employecs)
tessthan 1000 ... ...oiooiiiniinninnnais e L 32.200 13.500 5,800 8,200 15001, . ......
OO0 104,999 .0t i e s e, 31.200 900 5,200 19.300 5800 . .....
SBO0 M 999F - i e} e 28.000 100 800 10,760 ) g
WO ormore ..ovieiiai..., FPPP STTITE RET TP 33200 0] 500 16.200 " _
* Not separately available but included in total,
Q 49
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Table B-28.—Full-time-equivalent number of R&D scientists and engineers, by industry
and source of R&D funds: January 1972 and January 1973

January 1971 January 1972
Industry SIC code Total Federal Company Total Federal Company
Total ... e 349,900 118.100 232,000 359,900 122,200 237,900
food and kindred products .................. 20 6,600 1 1 6,700 4] M
Textiles and apparel ...........ovvivriinennn. 2223 1,800 M M 1.800 () 8]
Lumber wood products, and furniture _....... 24,25 1,700 Y] (" 1,800 U] "
Paper and allied products .................... 26 4,900 " Ui 4,900 N ')
Chemicals and allied products .. ....._... ... 28 40,900 2,900 35,000 41,600 3,300 38,300
Industrial chemicals ...................c0vuu, 281-82 19700 2,400 17.300 19.500 2,600 16,900
Drugs and medicines .........cocvvveenans. 283 11,800 Y " 12,500 Y] {"
Other chemicals ..................... _.... 284-89 9,500 {1 1 9600 {1 {1}
Petroleum refining and extracti~~ ............ 29,13 8.300 " M 8,200 ] "
Rubber products ..............coiiiiiienn, 30 5,800 500 5,200 5,600 600 5,206
Stone, clay. and glass products ....... revaaaras 32 3,900 ) 3,900 4,000 ] 4,000
Primary metals ... ... ... ... ... ... ... i 33 6000 100 5,900 5,700 100 5,600
Ferrous metals and products ................ 331-32,3391,3399 3,400 ) 3,400 3,300 U] 3,300
Nonferrous metals and products ... ... __ 333-36.3392 2,600 1001 2,500 2,400 100 2,300
Fabricated metal products .. ..... .......... . 34 6,400 200 6,200 6.600 300 6.300
Machinery ..oovvivivreniiiirieneriiineeens 35 41,100 5,709 35,400 42,600 £500 35,000
Electrical equipment and communication . - . 3648 877 37,400 50,300 93,360 40.200f 53100
Radio and TV receiving equipment .. ......, 355 2,100 Iy ] 1.900 L] Y
Electronic components .. ....ccvvaes aaraan 367 :
Communication equipment & l 57,200 25,700 31,500 61,800 28.000 33,800
COMMUNICAtION . ...ouuvrrrnnens saannann 366,48
Other electrical equipment _ ... ___ 361-64,369 28,500 (U] . U 29700) mp
Moto: vehicles and motor vehicles )
EQUIDMENT . v riiirranranririnrs areeas 7 .
Other transportation equipment .............. 373-75.379} 29,300 6,100 23.200 29,400 4500 24,00
Aircraftand missiles ... ... ... ... ... 37219 71,200 53,500 17,700 72,900 55,900 17,000
Professional and scientific instruments . 38 15,100 2,800 12,300 15,700 2,400 13,300
Scientific and mechanical measuring
INSLPUMENES ov vy wevrrrsnamnncrancanns 381-82 4.100 800 3.300 4,300 900 3,400
Optical, surgical, photegraphic, and
other irstruments .. ... _..... .. _ 383-87 10,900 1,800 9,000 11,400 1,500 9,900
Other manufacturing industries ............... 21,27.31.39 3.700 )
Nonmanufacturing industries ................. 07-12,.4-1741-47,
. 49-67,739,807.891 15,700

1 Not separately available but included in total,
2 Less than 50.
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rable B-29.—Federally supported R&D scientists and engineers, by selected industry

and agency: 1963-72

Industry 1963 1964 1965 1966 1967 1968 1969 |1970 1971 1972
SIC code
Total Federal

Tol oo 163,500 | 163,800 | 162,700 | 162,500 156,200 {157,300 154,200 {140,400 |123,600 }120,200
Chemicals and allied products ....... 28 )] 51001 4,100| 3700f 3900 3,800/ 3300] 3400 3,700} 3,100
Machinery ......................... 35 ()] 6600] 6600] 7400 8,100] 8400| 8,500 6,800 5,500 6,200
Electrical equipment and

communication .................. 3648 49,300] 49,600} 50,300 52,700 | 51,100 { 51,800 | 52,500 | 47,500 | 40,600 38,800
Motor vehicles and other
transportation equipment ......... 371,373-75,379 @ @ () 60| 6500] 6400] s700| 5100{ 6,100] 5300
Aircraft and missiles ....,........... 372,19 | 80,800 83,700 82,200| 80,700 74400 | 74,000 | 70,800 | 64,400 | 55,800 ] 54700
Other industries .................... ... ] 8] ()] 11,200 | 12,200 | 12,900 | 13,400 | 13,200 | 12,700 ! 12,300
DoD?

Total .., oo 111,800 | 97,100 ] 83,500 89,000 ] 98,400 103,200 {104,400 | 94,600 | 87,200 | 87,300
Chemicals and alfied products . ...... 28 (3] 2600{ 1700] 1,200{ 1,200| 1,400| 1,000 1,700 800 900
Machinery .................. .l 35 ()] 4500] 4,200] 4,500] 5,600 5500| 5700] 42001 3400 4,000
Electrical equipment and

communication .................. 36,48 | 34,800 30,900 |- 29,800 28,300 31,600 | 34,700 | 35,600 | 33,300 | 28,800 28,300
Motor vehicles and ¢.her
trarisportation equipment ......... 371,373-75,379 {9 3 (3] 4,200 4200! 4100| 4400 3700] 4,400 4,000
Aircraft and missiles ................ 372,191 55,100 48,700 | 41,5001 45,300 48,800 | 50,000 | 49,700 | 43,900 | 41,800 41,900
Other industries :...................|................ ) ) | 6103} 7500 8,00| 8700 8400| 8000| 8200
NASA?

Total ... 35800 { 49,300 | 56,800 55,200 | 40,900 38,700 | 33,500 | 29,100 | 21,200 | 18,000
Chemicals and alfied products ....... 28 2 0] ® * ® o * o ® )
Machinery ......................... 35 () 2300] 25001 3,000| 2200] 2700 25001 2,000 12001 1,200
Electrical equipment and

communication ................., 3648 | 6400f 82001 11,300 15,100 { 11,200 | 9,700 9,300 | 7,300} 5,500 4,000
Motor vehicles and other
transportation equipment ......... 371,3,3-75,379 4 {5} 3 . (1)4 4 5] §3) {?) (2) )
Aircraft and missiles ................ 37219 | 22,100 | 31,400 | 35803 3ﬁ0{)‘l 900 | 21§00 17,9"»*? 16.600 | 7118700 | 10,100
Other industries ............cooeveis fereven oo, ) ) M7 LBg e o] ) A §36 2y
e lf ‘ : I’-
1 For 1963-70, the number of R&D scientists and engineers was derived by using the . | ‘% H
arithmetic mean of the full-time equivalent number of R&D srientists and engineers :
employed in Januarys of two consecutive years; for 1971 and 1972, man-years were used. . -:', ¢ ~
1 Not separately available but included in total. o
? Estimates based on approximately 200 companies leading in Federal R&D funds. LR
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Table B-31.—Cost per R&D scientist or engineer by industry and size of company:

1957-58 and 1963-72!
fndustry and wuze of company SIC code 1957 1958 1963 1964 1965 1966 Industry and size of Company SIC Code
Toul .. ... B LT PP PP RIS ETTTITTT T Prpe $32.700 | $32.800 | $37.800 | $39.500 1 $40700 | $43.200 L o T
Distesbution by industry Distubution by industry
Food and kindrec products ............. 2 17.20C 16,200 | 25,200 24,200 25300 | 26700 food and kindred products ...... P 2
Textiles and apparel ..... ._........... 2223 20,000 28300 |- 26400 26700 29,200 30,900 Textiles and appare! ... ....c.... rereras 28
Lumber, wood products, ar lumnu:e - 2425 § 17500 ] 13,300 | 22000 | 24000 | 20000 | 21,800 tumber, wood products, and furniture ..., 24,25
Paper and alhed products ...... P 26 21.900 22700 27 000 20,300 23,200 26,000 Paper and allied products ........ocnoun . =5
Chemicals and allied products ... ... 28| 23300 | 24600 | 32600 | 34500 | 35700 | 37.600 Chemicals and allied products ............ 28
fndustriz! chemicals . _. 28182 | $27.400 | 28400 | 34300 | 300 | 38200 | 40800 g’{"“’"‘:‘d"""ﬁ‘_"’ eereessnasaas oo ”’;i
Progs and medicines . 23| 21200 | 2300 | 3020 | 33200 | 36300 | 38000 ugs 2 n:ec:mnei TP I T T
Other chemicals ....._...... ... ..... 28489 | 14200 | 15300 | 27900 § 28200 | 26506 | 26.400 Other chemicals ... MR TT T IIPPRT 245
Petroleum refining znd extraction ... ... 29.13 29,500 32,600 35.400 46800 45,100 42,200 Petroleum refining and extraction .,...... 29,13
Rubber products ... etk aer s 3] s0c 18700 | 26500 ] 26509 | 28.200 29,200 Rubber products ......... 30
-ne, clay, und glass products . .......... 2 ] (1] 2600 | 32,100 | 33900 | 36600 Stone, clay, and glass produdts ............ 32
Primary metals ........... 23 21000 | 24000 { 35700 | 35800 | 38700 | 40700 Primary metals .yvuiisienieeennn 33
Ferrous metals and products* .......... S| 3313233013393 | 700 | 24600 | 37400 | 38700 | 40,000 Y] [— 1.1
metals oducts® . ...,...... 331-32,3191,3395
Nonferrous metats and products ... ... 3363392 | 20000 | 2200 | 33500 | 34300 | 37000 " Nonferon and pro products oo, 133.36.3392
fabricated netal products ... . M) o520 | 1sso0 | 22200 | 21m00 | 22500 | zasmo .
4 fabricateo metal products . M
Machinery ... .o...... ...... s 35| rssoe | 27500 | 31000 | 35800 | 3560 | 38000 Machmery oo proouets -o- 3
fecuical equipment and Electrical equipment and
communicatian TritRaremet mmemmzees 36“8 E]w ”M 33.000 33,500, 35600 ”M communication EEE R T T P PP JGM
Radio and TV receiving eqummenl seaar 363 Y] * U] £} ) 4] Radio and t 365
Hectronic components ... ......... 37) zln’foley.;;i'l'ﬂ?f e P
ation equipment & i 36000 | 34600 | 31700 | 31400 | 32800 | 34900 ication equipment &
communication FrovmomrEasoee e s 36648 commumcahon‘...“ ..... PErrr e reou 36\”,‘3
Other elecuical equnpmen' Cvreaes 361-64.365 | 42800 | 41900 | 35400 | 37900 | 41,300 ) Other electrical equipment ,.......... . 361.64,369
Motor vehicles and motor vehicles Motor vehicles and motor vehicles
equipment .. ..., 371} .
. 49,400 49,400 . 50, uipment ........ 7
Other wransportation equipment . v 373.75,379 53800 4950 X0 | 5350 Otehq;r traniportation equipment ....,., ... 373-75379}
Aircraft and missiles . e erw wemn s 37219 | 43900 | 41900 | 49600 | 50700 | s1.900 | s.300 Alrcraft and missites ... o erraraninn 372,19
Professional and scuenuf'c instruments ... 38| 2350 | 25600 | 29900 | 29700 | 33600 | 36700 Professional 2nd scieatific instruments ., ... 38
Scientific and mechanical me;.u:ins T . .
d hanical measurin,
instruments . ....... ..., A 38182 | 22600 | 2300 | 18400 | 20000 | 21600 | 23500 Scentific and mechanicil meatoring w82
Oprical, sur 3'““ photogup hic, and Optical, surgical, photographic, and
otherinstruments .,............... . 383-87 24700 29153 | 37,500 34,500 38500 42,100 Other instruments - ».vvoreeesennnn. 38387
Other manufacturing industries . ... 173139 n o | 870 ] 250 | 3020 | 3420 Other manufacturing industries .......... NI
Nonmanufacturing industries ... ....... | 071214174147, Nonmanufacturing industries «..vucver... | 07-12,14-17.41.47
49-67 739,807 891 [¥] {') 31,000 32900 | 36,100 38.500 43-67.7 393507 891
Dustubution by size of company
tbased on number of cmp!oyecj} Drstribution by size of
Lessthan1000 . ........ .. 11600 | 12000 | 18600 | 19500 | 21100 | 21600 {based on number of emp,;yc;,)
100010 4999 ... ... .. 27200 | 25000 | 29400 | 31,900 | 30700 | 34400 Less than 1,000
SO010 999 0 orareene 99400 | 25700 | 41400 | 42500 | 43500 | 46000 1000104999 ...
10000 or more ... ... ... 5000109999 ...
! The number of R&D i and engineers are derived by using the arithmetic mean of the full-tlime equivalent of R&D scientists 10,000 or mote ............ T e cevisimeiias

and engineers employed i the Januarys of tw

0 {onsecutive years.

# tncluded in the other manufacturing industries group.
' Not separately available but included in total,
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* SIC codes 3391 and 3393 included in 1! 3 nonferrous metals a
3 Included in the other electrical equipment group.
* Estimated &; the National Science Fonndation,




5200 | 24200 | 25300 | 26700
2400 | 2700 | 2000 | 30900
22000 | 24000 | 20000 § 21300
2000 { 20300 | 23,200 | 26000
32600 | 34800 | 35200 | 37600
34800 | 37200 | 38200 | 40800
30200 | 33200 | 36300 | 38000
7900 | 28200 | 25600 | 2.400
35400 | 46200 | 45100 | 42200
2500 | %200 | 28200 | 29200
51 26000 | 32100 | 33900 | 36800
35700 | 36800 | 38700 | 40700
37400 | 38700 | 40000 0
33500 | 34300 | 37.000 v
22200 | 1800 | 22500 | 24400
31000 | 35800 | 35600 | 38000
33,000 { 33500, | 35600 { 38000
] # ) ] )
31700 | 31400 | 3200 | 34900
35300 | 37900 | 41300 {1
49400 § 4950 | 50300 | s3s00
49,600 1 50700 | 51900 | 55300
29900 | 29700 | 33600 | 36700
18400 | 20000 | 21600 | 23500
37500 § 34500 | 38900 | 42.100
} | 23700 § 29500 | 30200 | 34200
1 | 31000 | 32900 | 36100 | 38500
18500 | 19500 | 21100 | 21600
2400 | 31,100 | 30500 | 34400
41,400 | 42900 | 43900 | 45100

pan of the full-time equivalent o1 R&D scientists
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~Cost per R&Dscientist or engineer by industry and size of compary:
1957-58 and 1963-72

Industry and size of company

Distribution by invustry .
Food and kindred products o] 29,500 29700 32,500 36,200 36,000 38,800
Textdes and apparel .................. ... 223 1 25900 | 22700 | 255% | 24700 | 32800 | 33900
Lumber, wood products, and furniture ... 2425 24000 | Y00 15800 | 35600 | 28200 23.100
Paperand allied products ... .. . . 26§ 26900 | 30000 § 38800 | 36000 | 7800 | 38000
Chemicals 3nd alhed products ............ 28 39.800 40,100 41,200 42,600 43,500 46,300
Industrial chemicals ..................., 281-82 439500 43,900 45.500 47 .000 48,500 53,300
Drugs and medicines .................. 283 37.100 39.500 40400 40,300 43.600 45,900
Otherchemicals .......... _,......... 284-89 29,500 29.200 29,200 33,400 31600 32.000
Petroleum refining and extraction ... 29.13 | 41500 | 45500 | 46900 | 53900 | 57700 | 57300
Rubberproducts ................. ¥ 30,600 33.100 33100 34,600 39.300 45300
Stone. clay, and glass produas 321 36800 | 34200 | 35100 § 36100 | 38800 | 42300
Primarymetals .......................... 33 41,000 41,500 41,100 43,700 44,200 45,100
Ferrous metals and producst ... ... 331-32.3391,3399 42,200 42.900 42,500 45,200 42400 40,900
Nonferrous metals and products .. ... 333-363392 | 41200 | 4040 | 39700 § 42000 | 46500 | 50400
Fabricated metal products ................ k7] 26400 30000 {29,100 N300 §.35000 | 37,100
Machinery ......... Frkareraraeanas PP 35 37400 38,500 38.000 40,300 43,500 46900
Elecrics! equipment 3nd
coMMunication ....,. Shermrmrmrarxrnas 3648 39,300 41,100 43,100 44,000 49,600 54700
Radio and TV receiving equipment ..... 365 | 47400 | 50000 | 3680C 32600 | 28.400 27,000
Electronic COmpPonents .......ovveuenn.. 36 -
Communication equipment & - 362001 37700 | 40600 ] 421001 47700 | 53300
COMmMUNICAon ............ ........ 366,48
Other efectacal equipment ....... ..., 36164369 | 455800 | 48000 | 43500 ] 48200 | s5.200 59,200
Motor vehicles and motor vehicles
CQUIPMENT wevvnmrevnraan, oeennnns. 371}
Other transporiation equipment .......... w3.75.379f] S4700 | 60500 | 62.200 | 5900 | 61500 | 67,500
Aircraftand missiles ........ ... ... 37219 56,30 57.500 61,400 61400 65700 69,600
Professional 3n< scientific instruments ... 381 40000 | 45200 | 49190 | 49800 | 49300 | s2200
Scientific and mechanical measuring
INSHTUMBNIS . oo iicinravnrnnenes 381.82 28,100 29,100 28700 29900 26,500 29300
Optical, surgical, photographic, and
otherimstruments .. ... ... ..... 3387 | 44500 | 51000 | s6100 | 57000 | s8.100 | 61.000
Other manufacturing industries .. . 2273135 | 39200 | 39200 { 38900 | 40000 | 35,000 | 38500 .
Nonmanufacturing industries ............. 07-12,14-17 4147
49-67,739 807 591 38300 39.900 21,700 44,200 45000 45700
Distrib by uze of company
based on number of employees)
losthan 1000 ............ ... , 25,200 | 26500 4] ] 31,200 | 31000
1000 to 4999 .. 33,700 35,500 4] U] 38,100 40,500
5000169999 ........... 36,700 39,000 33,900 38,300 41,000 43,100
0000rmore ...... ...,.............. 45,800 49,100 50,900 51,400 55,700 60,200

 SIC codes 3391 and 3399 included in the nonfettous metals and products group for 1957 10 1 ...
¥ Included in the other electrical equipment group.
* Estimated by the National Science Foundation.
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Table B-32.—Cost per R&D scientist or engineer, by industry and selected
company size group: 1972!

| Companies with total
employment &f—

SIC code 5,000 to 10,000 or
3,999 more

$42.100

Food and kindred products 40,000
Textiles and apparel ................. 33,300
Ltumber, wood products, and

furniture 35,000
Paper and allied producis ......... pes 43,300
Chemicals and allied products 39,300

Industrial chemicals 45,600
Drugs and medicines 40,400
Other chemicals 33,700

Petroleum refining and extraction .... 2913 52,500
Rubber products ....... hrressaannsas 30 36,000
Stone, clay, and glass products 32 46,000
Primary metals 33 31,700

Ferrous metals and products 331-32,3397,3399 )
Nonferrous metals and products .... 333-36,3392 X &)

Fabricated metal products 34 29,100
Machinery 35 50,600
Electrical equipment and
communication 36,48 44,700
Radio and TV receiving equipment . 365 A o)
Electronic components 367}

Communication equipment and 41,400
communication 366.48

Other electrical equipment 361-64.369 )

Motor vehicles and motor vehicles
equipment n
Other transportation equipment 373-75,379
Aircraft and missiles 372,19
Professional and scientific
instruments 38

Scientific and mechanical measuring
instruments 381-82
Opiical, surgical, photographic. and
other instruments 383-87

Other manufacturing industries 21,27,31,39
Nonmanufacturing industries 07-12,14-17 41-47,
49-67,739,807 891

1 e fable B-31, footnoie 1.
8ot separately available but included in total,
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Table B-35.—Total employment of R&D-performing companies,
by industry and selected company size group: 1971 and 1972

{Thoursands}
N 1972
Companies with ton! = Companist with total
empioyent of— employment of—
50010 JH0000o0r 500010 (U000 or
SiC code Total 9999 more Total 9595 mote
,,,,,, . 4046 75533 9802 4087 1564 9217
29 561 133 550 o84 136 2]
123 555 [ 3} 434 &01 £3 48
2425 »52; 41 k-] o] 42 130
;. &2 ¥ 5% £12 75 458
3 1.04% 150 &85 1062 153 553
2182 £13 » 1S 614 37 515
283 0 59 70 156 61 74
2429 Fi3 53 01 282 55 4
312 544 35 -3 531 34 47
k] 365 E 4] 23 3&7 33 it}
2 133 55 14 343 6 Fi74
13 10059 97 28 1038 93 7
331-32,3391,3399 765 4] 582 713 i} 55
333-36,3392 3B} [§] 245 35 [§] 225
u esz’ 15 ] e m )
5 1433 w2 we 1473 159 a7
3548 2314 155 1554 2,361 Tor 159
355 55 i1 9] &% M [ ]
1406 b ] 1997 1423 93 1220
366,48,
361.64,369 543 [§] '} 865 ¢ 8]
H
CRUTMENT ks 1312 100 1.134 1377 Wi 1337
Onher zumporuiaon equm:m 373.75,
Arcraft ard messiles - ...oaLll 718 1.006 .3 w03 953 &1 770
Professional and scientific imtruments . B 40 8 2w 475 & Pl
Scientific and mechanical measuring
[ AT, 7 35182 136 H 4] 138 32 [y}
Optical, swurgica:, pho:osuph:c :ﬁd M
other instruments ... _........ nyzr 34 52 ' 337{ 55 [§)
Other manulacturing indusries . npny| | - @ m| e 26
g + S 074121417 41.47, 550 75 o 551 B 72 ]
49-67 739 207 291

* 5ot vepatately avalable but included in total, .
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Table B-36.—Employees in R&D-performing companies; total and

company R&D funds per employee, by industry and selected company size group: 19721
Number
employed Total P&D Company
March 1972 funds per RAD Funds
Industry and size of company SIC code fthousands} employee  |per employee
Total oo 14,082 $1.380 $810
Distribution by industry

Foodand kindred nrodudts . ...ooooeeo s, 20 984 260 260
Textiles and apparel .,.._ .. ettt emaran asrsareaaan 2.3 601 100 100
Lumber, wood products. and furniture ...... ............ 2425 258 200 )
Paperand allfed products .........ooovievvmssnnnnnn .. 26 612 300 i
Chemicals and allfed praducts ..oviveeeeeoennsnnnnss. _ 28 1062 1,800 31510
Industrial chemizals .......  ooiioiiiiiiiie 281-82 614 1700 1420
Drugsand medicines ......... ......... ... viii.. 233 166 3350 4
Otherchemicals .......ouvvevisivnsaannanenn., 284-89 282 1,090 4
Petroleum reiining and extraction _....... .............. 2913 531 890 85
Rubberproducts ... ... ...... . ... ... 30 367 7% 63y
Stone, clay, and glass products ........................... 32 3 490 480
Primarymetals ......ooiiiieiee 33 1,038 250 240
Ferrousmetalsand products ......................... 331-32,3391,3399 733 19 180
Nonferrous metals and products ..............euo._. 333-35,33192 305 310 380
Fabricated metal products ...ovvveeooenssisnn . 34 688 39 330
Machinery ....... P aas o raeeesbassianeerbeeraaaarenn 35 1479 1330 1,100
Electrical equipment ang communication ,....o.eo..o...... 3648 2,361 2.0%0 1,030
Radio and TV receiving equipment .................. 365 66 820 ]

Electronic compoaents .........coovsinnnnneannn. ., 357
Communication equipment and communication .. ..., 356,48} 148 2.2 1030
Other ercctrical equipment ....oovsreee e 361-64,369 865 19% 4]

Motor vehicles and motor vehicles equipment ..........., 371
Other transportation equipment ............oveeeeen..... 373-75379} 1317 1,500 1270
Alrcraftand missfles ... ... ..o, 119 959 5,230 930
Professional and scientific instruments .................... 38 475 1690 1.340
Scientific and mechanical measuring instruments ...... 381-82 138 890 72

Optical, surgical, photographic, and other

IMSUUMENIS oo iittrrisrainnnnrsnnssnnannnn 383-87 337 2020 1,590
Other manufacturing industries .............ocveeeennn... 21,27,31,39 457 310 1t

Nonmanufacturing industries ....................00vuus. 07-12,14-17 41-47,
49-67 739,07 891 551 1,290 500

Distribution by size of company,
{based on number of employees)

50000095999 .o L 1,564 790 650
F00000rmOre ...uceecniiiiiiinriinaiiiinnniiinien e 9,817 1,630 900

! Averages were derived by dividing total and
company R&D funds sr a calendar year by employment
figure for March of that year.

* Not separately available but included in toral.
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Table B-37.—Net sales of R&B-per!m’mmg manufacturing companies, by
industry and selected company size group: 1971 and 1972

Aruitoxt provided by Eic:

{Dotiars in muibom)
171 1972
Comppees auh 10131 Companies wah 1olal
cnployrent of— employment of—
50501 100 or 5000w (050 0r
trudintry SC code Total 954 mote Torai 3555 £
Total ... ... ... }.- . § 550230, $5259061 $30015 | $545.065 55955 33935
Food and Lindred products ... .. o sl ssw| Bmaw| som|  aw] s
Testi®es and apparet . - 223% 312501 1815 B08 13522 1532 9507
. Iumbu wood pfodam
42 7.1% 1318 3435 72 133 3575
% 20353 245 5775 22581 2583 15945
F: ] 48,779 7293 23535 | 5249 7545 32512
=182 %15 1£57 1007 2505 1792 22525
23 6793 2645 2553 7. 2533 314
2429 15,57 3on 525 HAN 3226 5433
B3 58264 2772 54267 £2.308 33 57524
. » 12563 43 5524 13764 1013 9213
Stane, cliy, and glns pwdum 32 9367 1515 5863 | Wi 1705 65465
Prmarymetsls ... ... .. ... 33§ 33.3% 2967 248351 365m 3% xrin
Ferrous metsh and peoducss - ... | 3313233913199 ] 21.0% [ ] W5 | A7 i) A
Nonferrous metsh and produtn 333-363392] 12302 [ ] i 13 4] 2]
fabocated metal peodueys .. L. i X33 2913 3553 nNnix 351 10,267
Machenety ... ... ool 35 45849 4431 559 274 4792 282
Bectrical eqizpment 3nd
COMITHINICEION . .ovueen- 3bB48] 52149 4518 49685 7 8250 5308 5475
Radio and TV :gcé-im; QAT %5 2518} 4] 1 2512 ] y]
ﬂemm COMPOnENts ...
quipment & 34817 255]  man] am 29631 32511
(orrmmrﬁuﬁon [
Other lecitical equipment .. .. 361543691 24713 i} i} 7w 1¢) ¥}
Motor wehicles and motor vehides
Other tramspostation equipmen 7175 56,904 31559 50564 4435 3833 57751
Asctaftgnd il .. ... ... . 372191 30519 2709 25200 30851 259% 300
Professions] and sceandic imtruments 33 1338 2224 TAZ | MI% 2.392 85313
Scientdic and mechsmal neasuring
imrsments 33182 3443 557 [ ] 3743 43 ¥ ]
Opncal, sufgvca! phoaqgapbx 3nd
othet imsttuments .. R 9578 1Bl [ 1052 1743% i}
Other manufscturing mduiines . nryg 17517 2799 13.183 19052 2567 11816
* Not separitely available byt included m total
)
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Table B-38.—R&D funds as percent of net sales in R&D-performing manufacturing companie
by industry and size of company: 1957-58 and 1963-72

Indusiry and Gie of company 5C code 157 15953 1963 1964 i %5 1965 Industry and site of company 5C code i _]
Towd o i BN BT - 34 35 4.5 46 4.3 42 Jotal ........ Frverzamensssnnxrrrars § cnisamaarranuanr
mzrbam br mdmuy Distribution by industry
2 3 3 4 A E A Food and kindred products .............. 2
23 L& 3 5 5 3 5 Texttesand appared .. ., uioiiiiaany, . 223
2 ¥ ¢ 4 5 5 4 A Lumber, wood pmdum and fmm:u:t . 42
26 £ 7 B F ] 3 Paper and atlied products .....veveenann.. 2%
P 35 3z 43 45 43 44 Chemicals and allied products .. . 2
281.82 50 54 51 56 47 46 inducsal chemicals .-, ...... 28182
23 3s 41 47 63 64 73 Ciugs and medcines __.,,.., 283
2453 13 15 28 25 23 22 Otherchemicals ... coviioreinnnns 28485
Pettoleum refinmy and extrzction ... 313 =7 13 10 1.1 10 9 Petroleum refining and extraction ,.,..... 23.13
Rubber products __...._..........._ 30 17 18 3 w0 13 19 Rubber products . ...oocoocverorenrrrenss 30
Stone, clay, and gl pvoMs P ] & [ 16 16 16 13 Stone, clay, and glass products ... ..., pres 32
Frimiry metals creeeaes 3 5 7 kS B k] 7 Primary metal .. osuisnnsininiannasras 33
Fattous metals and pmduns' ,,,,,,,,,,, 331:323391., 399 ¢ E 7 7 7 7 Ferrows metaks 3nd produats? ..., eee ] 331-32,5.71,3399
Nonferrous mewals and products ........ 333-36.1392 f 7 3.1 1.0 9 2 Nonferrous metals and products ...... . 333-36,3392
Fabricited metal pmdm'u [P 3 16 17 15 15 13 13 Fabricated metal products ........., . 3
Machinery 15 34 3= 42 4.2 45 35 Machinery .. SERrr e xa ey 35
Elecrrical tqmpmcm and
3548 75 10.3 01 29 9.1 85 communication ....... [ - 36,48
365 {4 ] ¥ i Y] 20 Radio and TV receiving equipment ....... 365
) ﬂemomc(ompmems,. vee 367,
Y] T3 136 130 114 w03 scation 7
366.48, &.otmnumtm ........ Erxranreeseis 366,48,
36164369 0] 97 73 70 7.0 73 Other electrica equipment . ... ... 36164365
Molor vehicles and motor vehicles
m CQUIPMENT Loveiiirecaaanrrrrres Errrran 371}
373-75.379} » 42 34 36 3 32 Other transportation equipment ... ... 373.75,379
Aircralt and missiles ... - 37209 1658 wr 267 283 270 237 Aircraft and missiles . cararrrey »9
Professional and scientific i ms!rumcms ,,,,, i 70 78 59 £0 59 35 Professional and scremdec fﬂsxmmems ..... 38
Scientific and mechanical measuring Scientific and mechanical measuring
imuuments ..., ..., - 38182 95 10.2 41 43 4.0 37 IMIUMENIS —vovrnrrrraronsnscaanas 381.82
Opiical, surgical, pho!o;ﬂphc and Opiical, surgical, phoioguphrc. and
other imtruments ... ... ........... 383-87 5.2 63 £3 6.8 67 6.1 other instruments .. pererrrrrearas 383-87
Other manulacturing industries .......... 2,27.31.39 ) 13 7 7 7 5 Other manufaaturing industries _.......... 2,.27,31.39
Distribution by size of company . Distribution by size of company
thased on number of emplayees) . {based on number of erzployees)
18 13 19 24 21 27 Less than 1000 ..ovsiunensmcnennnnn FETTTS FET YT T T P
1.8 13 24 1.8 20 23 1000104999 ,.00rerunnann P
19
39 48 53 53 45 {5.3 _—
¥ Not separately available but included in 1ofal. ¥ Separate data for companies with 5,000 or mure empl
Hincluded in the other manufaciuring industries group. H d by the National Science Foundation for 1957, Revisions of K
* S1C codes 3391 and 3393 incfuded in the nonferrous metals and products group for 13571965, - yield separate data for companies in these size groups.

* Included in the other electrical equipment group.
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R&D funds as percent of net sales in R&D-pe

by industry and size of company: 1957-58 and 1963-72

1953 1964 1965 1965
38 45 45 43 42
3 4 4 A A
3 5 5 5 5
4 L 5 A A
7 k] 8 8 8
38 43 45 43 44
5.4 51 50 4.7 46
4.1 47 6.3 6.4 73
1.5 28 25 23 22
BT 10 n 10 9
1.8 23 20 19 19
U] 16 16 1.6 15
7 B B 8 7
6 7 7 7 T
7 11 15 9 8
1.7 16 1.5 1.3 1.3
38 42 4.2 40 39
10.3 101 99 9.1 85
{4 4 {4 [y} 20
113 130 130 114 103
97 7.3 70 7.0 73
42 34 36 31 32
177 2.7 23 7o 237
78 5.9 6.0 59 55
102 41 43 40 37
63 69 62 6.7 6.1
13 7 4 7 £
1.3 1.9 24 21 27
18 24 18 20 23
19
48 53 53 45 { 5.3
o {or 1957.1065.
Q
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rforming manufacturing companies,

Industry and size of company SIC code 1967 558 1969 1970 1971 1972
Total ..o .......... F . PP S, seay 47 40 40 37 35 34
Distribut i by industey -
Food and kindred products ... ........ 20 5 5 4 5 5 5
Textiles and apparel ..., eerseraar seen 2223 5 5 5 5 5 4
Lumber, wood products, and fumiture ..., 425 3 A 4 B 7 7
Paper and allied products .....,,......... % 9 kS 1.0 3 9 B
Chemicals ar.d silied products ......, .... 28 45 4.2 42 39 38 35
tndustrial chemicals ,,........ Teesnaneen B 221.82 438 43 44 42 39 37
Drugs and medicines ,.......... PPy 283 80 7.2 72 76 75 75
Otherchemicaly .............._... freos 284-89 23 2.2 1 1.8 1.9 19
Petroleum - ining and extraction ........ 23,13 E] B 9 10 9 E
Rubber products ...... 30 19 20 1.9 19 18 19
Stone clay, and glase oroducts .......... . n 18 16 17 17 17 16
Pemary metals | PP 33 ] B 8 8 8 7
Ferrous metals » _ oducts? . .. .. 331-32,3391,3399 8 7 7 7 7 5
Nonferrous metals and products ........ 333-36,3392 1.0 10 1.0 1.0 1.0 10
fabricated metal products ... ,,........... 34 13 1.3 1.2 1.2 11 1
MIChINETY ©vvvsnnnniirsisisenennnns 35 42 41 33 38 39 39
Electrical equipment and
Corwmuniction ........... srsaseeennn 3648 86 85 79 7.4 7.3 7.2
Radio and TV receiving equipment ... 365 19 22 22 7 24 19
tlectronic components . ...
Co Kath quip 103 100 89 83 83 83
& communication ............ 36548,
Onhet electrical equipment ..........,.. 361-64,265 73 74 73 66 64 6.3
Motor vehicles and motor vehicles
Other tramsportation equipment ... . 373.75379 34 M 31 5 M 31
Aircraft and missiles P 37219 197 17.4 183 160 159 16.3
Professional and scientific instruments .. ... 33 54 58 57 55 56 54
Scientific and mechanical measuring
instruments ..,.,........ retrasreeran 331.82 39 39 33 32 32 33
Oprical, surgical, photographic, and
other instruments .. ...,. 383.87 6.0 6.4 65 £3 64 6.2
Other manufacturing industries 2,7.31.39 6 7 7 k] k] E.]
Distribution by size of company
tbased on number of employees)
Less than 1.000 | 17 4] 4] 19 17 18
100010 4993 ... . 17 U] [+ 17 1.6 16
5000109999 ...oiuinnnnao. - 21 23 21 23 22 .2
10000 or more  ....... ........ sissnnane funien < .y 5.2 47 47 44 4.2 4,1

§Separate data for companies with 5.000 or mote em

yield separate data for companies in these size groups.

o

nﬂf‘.’-«dhl

o)
et

ployees and for companies with 1000 10 4,999 employtes were

estimated by the National Science Foundation for 1957. Revisions of R&D statistics by the U.S. Bureau of the Census for thisyeardid not




Table B-39.—Company R&D funds as percent of net sales in R&D performing manufacturing companie
by industry and size of company: 1957-58 and 1963-72

Induiry and site of company $1C code 1957 1958 1963 1964 1965 1966 industry and size of company SC code 1967
Toad .o oo e e 1.5 16 19 pi:) 2 20 . Total o crer e anans s regmeraraeaaaas 21
Distnbystion by industty Distribution by idustey
food and kindred products .. ... .. s 2 3 3 " ¥ EJ A Food and kindred products ....... rreorn 20
Textiles and apparel .. vvvovnriiaacinas 223 V] 2 K] K] A 4] Textiles and apparel ..o.iauis rean 23
tumber, wood products, and lum;wre 325 %] A %] [ * A Lumber, wood products, and furniture ... {1 2425
Paper and allied products ... % 6 7 B 8 E ] 4] Papet ind sllied products .....o.oiienaaa. %
Chemicalsand alied produens . . . . 28 33 32 36 3z 37 38 Chemicals and allied produnts ... ... 28
2182 42 43 4.3 42 i3 38 8182
83 3s 40 15 56 54 Y] 283
2489 1.2 13 »3 19 20 Iy 245
Petroleum refining and extraction ... 2913 7 1.1 1.2 10 9 9 Petroleum refining and extraction 9.5
Rubber products ........cooeionmanrnoons 30 11 14 16 16 17 17 Rubber products ......ocouveiusiaes . 30
Stone. clay. and glass products . 32 5] 4] 16 13 15 15 Stone, clay, and glass prodixts ....... 22
Primary melals ... ... ... 13 S -6 7 7 7 7 Primary metals ... icvrnncnisenranan 33
Fetrous metals and products! . .. . ... 331-323391.2399 Y] 5 7 6 7 7 Ferrous melals and products’ 331-32.3391.3395
Nonferrous metals and products ... 333-36,3592 {1 6 9 9 9 B Nonlerrous metals and products - ... 333-36,3392
Fabnca!ed metsl products .. 34 1.3 11 14 13 12 11 Fabricated metal pmdms 34
cae - s 20 21 31 3.2 33 30 Machinery .......... . 35
Electrical equipment and
COMMUNICALON ... ......_.._.... . 3548 25 331...... 36 35 34 COMMUNICITION  «ovusivcsisosrinnnnsr 3648
Radio and TV receiving equipment ... 365 4 i 4 1 * 9 Radio and TV receiving equipment ... 3%5
Eeciranic COMOONENS . corrnnres 3% EleqUonic COMPONENtS .o ccsossnus 3
[ ication equip & U] 13 42 43 4.3 38 < ication equip &
commuNICation _............ ..ar e 366, COMMUNCIION oo ovevennanains 36648,
Other electrical equipment ... .. 361-64,369 4] 33 30 31 30 % Other elestrical equipment 361.64,369
Motor vehicles and motor vehicles Motor vehicles and motor vehicles
g BQUIPIMENT o vaser s rrsanne cxmniis 74 CQUIPMENT wavvrrrinnnnrenss [ ny
ﬁ Othet (ramsportation equipment .......... .73-75,379} 1 22 25 6 23 24 Other transportation equ:pmem en 373.75,379,
- Aircraft and mistifes .. o.veecaivianaas 37219 20 23 25 25 34 34 Alrcraftand missiles ..., ..ooiinsss - 37119
Professional and sdennfic i mmumemi 18 39 41 42 42 40 38 Professional and scentific instruments ... E
Scienufic and mechanicsl medsuring . Scientific 3nd mechanical measuring
HSITUMENS ovrryainirasrsnaanens 38182 -40-}- - 40 33 31 29 28 HSUUMENts oo ne v nnaastan 381-82 25
Optical, surgical, photographic, and Optical, surgical, photographic, and
other instruments ................ . 383-87 38 41 45 48 44 41 other instruments -....crxnurs 383.87 39
Other manufacturing industrie. - apn3g Iy [¢] 5 6 7 L} Other manufacturing indusiries 21,277,313 4
Dsstnbation by size of company . Distribution by size of company
{based on number of employees} {based on number of employas}
Lessthan 1000 .. .cveeiuinecinieanrnss f wennesoansss vars 14 7 15 14 17 T4 Less than 1,000 ...vvissuurrarrarassnssrss 16
1000 10 4,999 ... PR Pl I . 1.2 13 15 1.5 FA 13 1000104999 ..... PP B 14
5000809999 .. ..evvonrcnnmasunnrns ws s} arcvaimininen.on . 15 SDGI109,99F ..o irrrrens B 16
10,000 o mote } 16 19 2 21 2 22 TOLO0OF MOTE v o wrereinsnnnrsnes 23
¥ Not separately available but included in total. *included in other electrical equipment group,
7 Data included in the other manufacturing industries group. § Estimated by the National Science foundation,
151C codes 3391 and 3399 included in the nonferrous metsh and products group for 1957 to 19S5,
Y
\t 106
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ay R&D funds as percent of net sales in R&D performing manufacturing companies
by industry and size of company: 1957-58 and 1963-72

1963 |1es J1es | 1ms
16 19 20 20 20
3 % f ] 4 A
2 4 4 4 "
A 1 i 1 A
z 3 B P e
32 36 18 37 38
43 4 2 39 38
40 43 55 54 m
13 5? 19 20 i
11 12 10 3 9
14 15 16 17 17
o 3 15 15 15
3 z z 7 7
5 7 5 7 7
5 9 9] 8
11 14 - 13 1.2 11
21 31 32 31 30
33 36 36 34
4 15 ) # “
33 42 43 43 38
33 30 31 30 1
28 5 26 23 24
23 26 25 34 34
1] a2 42 40 38
40 31 31 9 28
4.1 45 48 44 4.1
Ml s &1 7 "
7 15 14 12 14
13 15 16 21 13
19 21 21 21 { 4
- ” 22

products group for 1957 16 1965,
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7/
industey and size of company ¢ code 1967 1968_ 19%9 190 wn 1972
Toal i i e 21 pA 23 22 21 20
Distribution by industry ] ]
Food and kmdred produtts .oociiiiaaa. xn 5 5 A S5 5 5
Textiies and appdrel .oviiriciiaciiiaans P2 ] L] 4] 4] L] 5 A
Lumber, wood products, and furnitere ..., 2425 3 E ] P F ] [y] i1
Paper and alhed products -......... PO pe 3 [y ] ) ¥ ¥} ¢ )
Chemicals and allied products . .......... 28 40 3z 32 35 34 33
industrief chemicals ... .. ... Smemnnns 221-82 39 36 36 36 33 31
Drugs and mdiines . .oneemeniinnnnnns 3 (4] [y} 4] [y} ¥ 1y
Other thNacas «ovvricrrarrs concnzuns 5489 { i '} { [ ¥
Petroleum refining and estraction ........ 2913 B E 9 9 A 7
Rubber produtts ........cievinnans - 30 1.7 1.5 17 1.7 17 17
Stone. clay, and glass produdts ...ooecunnna 32 17 16 17 17 15 16
Primaty melals .ooocvirin ceemrervees 33 2 B k] E] B 4
Ferrous melals and peoducts® 3313233913399 z 7 7 7 I 6
Nonfertous metals and producys ... 333-36,3392 9 9i B4 09 10 9
fabricated metal produtts ........ PP M 1.2 1.2 1.2 11 11 11
sachinety ....... Senarsrsseesssrrrranns k] 32 31 33 33 32 33
Elecrrical equipment and
communication ... 3548 15 37 36 35 35 36
Radio and TV recoiir g equipment ..., 365 4] 4] 4] £} ] {
EleCtroniC COMPONENTS ..o omerrncnnan
Cammunication eguipment & 3% 45 37 iz 3s 39
COMMUNICHION ...onune- [ 366430
Other electrcal equepment .. 361-64,3%63 i M v ) 1 )
Motor yehicles and motor vehidles
Other franspostation equipment .. ... ¥3.75.%5% 15 2 s 28 25 26
Aircraft and missiles ... viiivs sesvanas 2 40 37 42 37 33 31
Peofessiona! and scientific instruments .. 3t 35 37 38 40 43 43
Scientific and mechanica! measuring
HBIUTENIS e menimmnrennnmmennns 33182 5 16 23 24 P4 2%
Optical, surgical, photographic, and
other imstruments ... .. ....coeeo.. 38357 33 41 44 45 43 A9
Other manulacturing industries - ... 21.7.3L3 % 7 ] 1 V]
Dastribution by sire of company
thased on number of employees}
Lessthan 1000 -........ ... weriranas I DT 15 I} o 16 15 15
1004999 . ... 14 " ] 11 13 13
5000169999 ..... .- .- 16 15 13 38 18 18
10.000 of tore 23 23 24 2.4 3 3
* Inchuded in other electrical equipme ¥t group.”
* Estimated by the National Science Foundys
Fra
Eity
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Table B-40.—R&D funds as percent of net salesin R&D-performing manufacturing
companies ranked by size of R&D program, by industry: 1972

First 4 First 8 First 20
industry SIC code companies jcompanies jcompanies
Total. oo e 9.1 9.1 10.1
Food and kindred products ........ 20 15 11 8
Textiles and apparel ............... 2.3 6 7 6
Lumber, wood products and
furpiture ...................... 2425 8 8 7
Paper and allied products .......... 26 20 17 11
Chemicals and allied products ...... i 6.0 63 5.2
Industrial chemicals ............ 281-82 6.0 54 46
Drugs and medicinas .. ........ 283 115 9.3 8.2
Other chemicals ............... 284-89 2.2 23 23
Petroleum refining and extraction .. 29,13 1.0 10 8
Rubber products ..... . 30 22 22 21
Stone, clay, and glass products ...... 32 29 25 1.8
Pr~arymetals ... .............. 33 9 9 8
Ferrous metals and procurts ..., | 331-32,3391,3399 7 5 6
Nonferrous metals and
products .................... 333-36,3392 1.3 1.2 1.0
Fzoricated metal products .......... 34 1.6 16 1.4
Machinery ,......... ............. 35 11.2 86 7.0
Gifice, computing, and accounting
machines ... ............. 357
Electrical equipment and ’z 127 16 96
communization ............,.. 3648
Radio and 7V receiving
equipment .................. 365 22 19 1.9
Electronic comporents ....... ., 367
Communication equipment & ] 13.0 93 9.3
communication ............. 366,48
Other electrical equipment ... .- 361-64,369 10.5 100 8.0
Motor vehicles and motor vehicles
equipment ........ ..., In ! 36 15 1.4
Other *ransporration equipment .... 37375379
Aircraft and missiles ............... 37219 9.8 266 189
Professional and scientific
instruments ...... .............. 38 104 78 6.5
Scientific and mechanical
measuring instruments ....... 381-82 4.2 37 38
Optical, surgical, rhotographic,
and other instruments ....... 383-87 10.4 7.8 6.7
Other manufacturing industries .. ... 21,27,31,39 15 8 8
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Table B-41.—Company R&D funds as percent of net sales in R&D-performing
manufacturing companies ranked by size of net sales, by industry: 1972

[Dollars in millions}

Company R&D funds as

Company R&D funds Net sales percent of net sales
- l First 20 First 8 First 20 First 8 First 20
Industry SIC code .- ompanies |companies jcompanies |companies |companies
] 1 A I 22,606 $4,373 $86,978 $137,748 3.0 3.2
Food and kindred products ............... 20 67 136 17,067 29,186 4 .5
Textiles and apparel ................... ... 22,23 23 42 6,046 9,520 A4 4
Lumber, wood products, and furniture ..... 24,25 30 39 4,855 6,168 6 5
Paper and allied products ................. 26 102 154 11,455 17,746 9 9
Chemicals and allied products ............. 28 605 972 18,130 27,064 33 3.6
Industrial chemicals .................. 281-82 72 947 16282] 2397 47 4.0
Drugs and medicines ................. 283 33 488 4,314 6,520 7.7 7.5
Other chemicals .............cooount. 284-89 162 215 8,099 11,348 20 1.9
Petroleum refining and extraction ......... 29,13 329 448 41,831 60,990 8 7
Rubber products ..........ccoviiiiiiie 30 216 237 10,415 11,869 21 20
Stone, clay, and glass
Products ......evriiiiiiiaii e 32 122 148 6,044 8,578 20 -7
Primarymetals .......oovevviiiiiiniiinn 33 125 188 17,820 27,820 7 -
Ferrous metals and products ....... ... 331-32,3391,3399 92 112 15,194 19,496 6 6
Nonferrous metals and products ....... 333-36,3392 82 168 9,222 12,046 9 9
Fabricated metal products ................. 34 94 126 7.816 11,202 1.2 1.1
Machinery ........coeiiiaiiiiiiiiiiiiaas 35 1,049 1,204 18,484 26,575 5.7 4.5
Electrical equipment and
COMMUANICALION v v vveernrrennnaannn 36,48 1,655 1,901 36,391 48,072 4.5 4.0
Radio and TV receiving i
eqUIPMENt . ....viiiiii it 365 ) {1 2,742 2,904 {1 Q)
Electronic components ..........c...us 367
Communication equipment & 1,085 1,229 25,636 32,484 4.2 3.8
COMMUAICATON + v veuvnencnrnnnnnnns 366,48
Other electrical equipment ............ 361-64,369 M Q] 18,056 21,700 Q)] M
Motor vehicles and motor vehicles
QUIPMENT 1. ivieviree i iiia i n 1612 1658 54.059 59912 3.0 2.8
Other transportaticn equipment ........... 373-75,379 ! ! : ! ’
Aircraft and missiles ... ... .ieiiiiiaiiiuen. 372,19 694 843 16,663 26,317 4.2 3.2
Professional and scientific
INSETUMIENTS «oveveeernrnnnnnsnnans 38 450 519 8,376 10,913 5.4 4.8
Scientific and mechanical measuring
INSITUMENTS v vvvneccaroreroneannes 381-82 46 78 2,009 2,901 2.3 2.7
Optical, surgical, photographic, and
other instruments .................. 383-87 503 650 8,131 9,980 6.2 6.5
Other manufacturning industries ............ 21,27,31,39 51 99 10,683 15,557 S5 .6

1 Not separately available but included in total,
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Table B-42.—Funds for basic research, applied resea:ch, and
development: 1953-72

[Dollars in mullions)

Basic Applied
Year Total research research Development
1953 oo $3,630 $151 1$726 1$2,753
1954 .., 4,070 166 814 13,090
1955 .. 4,640 189 1928 13,513
1956 ..ol 6.605 253 1,268 5,084
1957 o 7,731 71 1,670 5,790
1958 oo 8,389 295 <191 6,183
1959 i 9,618 320 1,991 7,307
1960 ..o 10,509 376 2,029 8,104
1961 .., 10,908 395 1977 8,537
192 ... 11,464 488 2449 8,527
1963 o, 12,630 522 2,457 9,631
1964 ... 13,512 549 2,600 10,362
1965 ..o, 14,185 592 .,658 10,934
1966 ..o, 15,548 624 2,843 12,081
1967 oo 16,385 629 2,915 12,842
1968 .. e 17,429 642 3,124 13,663
199 ... 18,318 618 3,287 14,413
1970 oo 18,062 629 3,355 14,034
1971 oo 18,311 610 3,384 14,318
1972 i 19,437 611 3,521 15,304
* Estmated by the National Science Foundation.
6% -
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Table 3-43.—Funds for basic research, applied research, and development,
by selected industry and size of company: 1971 and 1972

[Dotlars in milhons}

1971
Basic Applied | Develop-
industry and size of company . SIC code Tots! research | research ment
Tolal ..oviiurrrannnaas . PO e xemmmn e err eveaianrees 18.311 610 3384 14,318
Dumbuuon by mdusuy
Food and kindred products ««.co. iiiaioinn ol 0 245 2 107 118
Textiles and apparel ....rrecavaiennas exna rxrreess 22,23 59 2 n 37
Lumber, wood products. and furniture .. . ...ohees 24.25 48 4] ¢} 39
Paper and allied products ....... riererwaen waenun % 187 4 57 126
Chemicals and altied products ... ....... .. - o coan 28 1819 241 707 872
Industral chemicals . ... cooeiill P 281-82 1,020 120 436 464
Drugs and medicines - feas 283 510 101 184 26
Other chemicals ................ e e e 284-89 289 20 87 182
Petroleum refining and extraction ....... penesresanser 29.13 505 n 24 59
Rubber products ...---.-- e 30 230 4 58 168
Stone. clay. and glass products caex 32 155 9 49 97
Primary metals oovevnaann. e aenvabeve sessseseaness 3 2 17 113 142
Ferrous metafs and products . ... .ouxvaiiireeen | 3314323391339 144 4] ¢} 83
Nonferrous metals and products . . ... . 333-36.33392 128 4] " 54
Fabiicated metaf products ., ......o. .. heene areerres k2] 23 (4] U] 167
Machinery ...r.xvvesrrerrassnasnass o owmsneT ravramss 35 1773 20 248 1,504
Electrical equipment and
communicative ..... ke s eereeeas 3648 454 145 692 1697
Radio and TV receiving equipment ........oev.cns 365 o4 i ' 44
ElecCtroniCc COMPONENTS v cusrnrrsernss . 367
Communication equipment and 288 17 447 2,07
COMMUNICIION ~cvsnrrsssrccennnnsnsan 36648
Otner electrical equipment 361-64,369 1.589 M '} 1,45
Molor vehicles and motcr vehicles equipment ... s m
Other transportation €QUIPMEN ... «ruescsessess masanlf 7% v baed IR
Aircraft and missiles ........ ... s rereeeraas e 372,19 4912 54 464 4393
Professional and scientific
NSUTUMEN?S -.ovuncnvannsan, .. 38 744 16 85 643
Scientific and mechanical rieasuring
INSIUMENTS .. c..vprrrrccnan « PO 381-82 1o 4 19 88
Optical. surgical, photographic, and olher
instruments - 38387 633 12 6 555
Other manufacturing industries ........... ...... R 21,27.31,39 136 7 33 9%
N facturing mdustres —.......... . T veeae ] 07-12,14-17 41-47.
49-67.739.807 891 704 31 303 364
Distribution By size of company
(k3.4 on number of employees)
5,000t09.999 .. . [YPPTIPPRN 1,170 72 337 761
10,000 OF MOre ...oencen.. vares s vecesrrerixans 15,063 451 2,416 12197

1 Not separately avadable but included in total.
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{ndustry and size of company SIC code
B 17 | PO S
Distribution by industry
Food and kindred produdts ... c.xinvsanexsnnnran b
Textiles and 3pparel ......co.arurirzree. 2,2
Lumber, wood products, and furniture . 42
Paper and allied products ...vies comerciremeiaraeans 2
Chemicals and allied products . ....ccoiivennininnn.. Y- 2
Industrial chemicals ......cocuiarinsannrnoes 281
Drugs and medicines ....oc.crssrercarirrrrerinns
Other chemicals . ......... - . 284-4
Petroleum refining and extraction ......... LT 29.1
Rubber products ...ucv srencimrirrimrarerenn .. 3
Stone, clay, and glass produdts . ..oooo i s 1
Primary metals . oioiiiiiiiiiaaas PR 3
Ferrous metals and products ....recursins 331-31,3391,3
Nonferrous metals and products ... ... 313-36.3.
Fabricated metal products ..., . 1
MIChifETY «userrvsrrseneenrmncne e
Electrical equipment and
communication --..... peedrravesvaenass L 364
Radio and TV receiving equipment ...............
Elec"omc COMPONENIS vy wrersnenns P — .
ication ¢q and 366,
COMMUMNCIISA vvrmnvnnnnns emnreecacanaraan §__ 361-64
Motor vehicles and motur vehicles equipment ... .
Other transportation £QUIPMENT . cososcsarsranaen 373-75..
Aircraft and missiles ovicerareiiiiiaanes P P 372,
Professional and scientific
INSIPUMEBALS suemrerrorerrrrmmmmnranrnensmnnsnnns .
Scientific and mechanical measuring
INSHUMBALS voovvvrrirrerrrermrrrsnersssnsansas 381
Optical, surgical, photographic, and other
INSUUMBALS «rsrexrrrarsr 38
Other manufacturing mdusmes 073
M facturing ind . P 07-12,14-17,41
49-67.739,807
Distribution by size of company
(based on number of employees)
5000109999 5 oververernnnncen pvswsssnnnnrs neenrens §rrsaarenerenan
10.000 6f MOrE ..cucnan- besasnnssarsracarxrrarvorass Josrrescanennn .

o 3
M)




B-43.—Funds for basic research, applied research, and development,
by selected industry and size-of company: 1971 and 1972

{Dollars sn mithions]

1971

Basic Applied | Dervelop-
To'al research research ment
18211 610 3,384 14.3i8
s n) 107 18
59 2 21 37
45 4] [¥] 39
187 3 57 12%6
1819 w70 872
1020 120 436 464
510 10 184 2%
289 9 87 182
505 2 224 259
230 4 58 168
155 9 49 97
72| % 113 142
144 4] [¥] 83
128 4] 4] 54
233 M i 167
1773 20 248 1.504
4,534 145 692 3,697
64 i [J] “
2881 17 7 2,307
1.589 &) 4 1.345
1,756 13 148 1395
4972 54 %4 439
744 16 ] &
110 4 19 88
633 12 66 555
136 7 3 9%
704 N 309 364
1.170 7z 337 761
15.063 451 2416 12197

Q
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1972
Basic Applied | Develop-
Industry and size of company SIC code Toral research | research ment
Total ..... MeeeweEar 4 rEssxersEresevers ssamreveoans |oaean veae.  aax 19,437 611 3521 15,304
Distabution by indunity
Food end kindred products ... ......... 20 258 20 105 134
Textdesand apparet ...l ooealaas . 2,23 61 2 21 k]
tumber, wood products. and furniture .. . ... e 4.5 51 {1} [ 4
Paperand allsled products ... . . .. L.h il el Lel % 186 4 62 120
Chemicals and alfted products . .. 28 1,909 246 753 909
tndustriat chemicals ........ ........ ... ... ... 281-82 1,045 120 450 475
Drugs and medicines ........ ...... . ...... . 283 £ 107 25 247
Other chemicals . .. ... . .. .. 284-89 306 19 99 187
Petrofeum refining and eXI3CTON ...vvves avenren-ns " 2913 473 23 2 230
Rubber products . ........ e o 30 %3 4 58 201
Stone, clay, and glass products . ...oeie Leennn 32 167 kil 51 105
Primary metals e k3] 264 12 05} 147
ferrous metals and produdts ...... ... ... [P 331-31,3391,1399 137 £} ) 86
Nonferrous metals and products 333-36.3392 126 U] ('} 61
Fabricated metal products .. 34 b)) ¢} Y] 175
Machinery . . ..., .. 35 1.964 23 %7 1675
Hectrical equipment and
Communication . 36,48 4,945 145 806 39%
Radso and TV receiving equipment ..., . -vo.ces 365 54 "} " k74
EleCtONIC COMPONENLS uvnsurrcnnsasararasrr srer 367
g ot an ods I} 3173 126 527 2571
COMNWNICIION . ovaes ov evnnncuas = zas . 361.64.369 1.719 [ 4} 1438
Motor vehicles and motor vehicles equipment ... ..... n l}
1.962 1 156 1815
Other transporfation qUIpmeEnt . ....cvvvvvvveeens . 373.75379
Aircraft and missiles .._.... e srararsaasrarErane 37219 5,014 57 42 451
Professional and scientifie
INSUIUMENTS «- o crrevmas svvrens PO 3B 804 15 9 695
Scientific and mechanical measuring
HSTIUMENES ;o yrverrncnnasran P 381,82 123 3 3 95
Opucal, surgical, photographic, and other
instruments v areeens 383-87 £80 11 &9
Other manufacturing industries ... ... ....oooolas 21,27.31,39 143 6 3 105
Nonmanufacturing industries ...o.x ..oroo sereas 07-12,14-17, 41-47,
49-67.739.807.891 711 27 297 386
Distnbution by size of company
thased on number of employees)
5000109999 . ......... [ PP 1,238 74 345 819
10,000 Of MOIE (v, .xv svrapmrmmzrnmnns rereananaaes I I T 16033 455 2558 13026
4
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Table B-44.—Funds for basic research, applied research and devefopment,
by industry, source, and selected company size group: 1972

[Dollars in milfions)

Federal Company
| Base [ Applied | Develop- Basic | Applied  |Develop-
Industry and size of ¢ SIC code Total tescarch tesearch ment Yot tesearch research ment
L $8.090 $131 $956 $7.003 511,347 $480 $2.565 $8.302
Custribution by industry
Food and kindred products .. . . .. .. ... ..... . p.+] 1 0] " 4] %7 ') " ¥
Textsles and appatel ........... .. b7 5] 1 " U] ) 61 0] [§] 1y
tumber, wood products, and furniture 24,25 (U7 I S ") { 4] {'} {7
Paper and alfied products ....... ... .. % (4] ] ¥} & {) ) '} )
Chemicals and allied products ...... - 28 19% 45 67 84 1713 201 686 825
Industeial chemicals .......... 281-82 75 39 63 73 870 81 386 403
Orugs and medicines ... - 283 9] ] 4] " Y] 1¥] V] 1]
Otherchemicals ,...... ... o coiiveiinn o 284-89 V] {1 4 ¢ 4] {1 {) ¥]
Petroleum refining and extraction _.................. 21 15 ] 12 ¥ 458 0 9 (')
Rubber products ... 30 32 " o) 3 31 ] Y] 170
Stone. ¢lay, and glast products . k] LY 2 1 164 1" 9 104
L B 173 9 3 252 12 % 144
Fetrous metals and products ...... .. . 331-32.3391.3399 4 A i ¥ 135 Y] ) Y]
Nonferrous menals and products .. . ., .. 333-36,3392 10]...sss, " V) 116 {} {7 4]
Fabricated metal products ... .. H n " [¥] 10 230 L] U] 164
Machinery ...........co.eoe.... e 35 39 V] V] 2 1525 Y vl 1432
Electrical equip and ¢ ication . ............ 3648 2.504 47 320 2,138 2442 98 486 1858
Radio and TV receiving equipment ......... ..., .. 365 ) " V] m m M ) V]
Electronic components ....... ... ... ..., 367]
l¢ ication equipment & 1699 H“ -7 1,428 1474 8z 300 1053
COMMUNICAtION s inninin et oien s wanas 366.481
Other electricat equipment .. 361:64,369 '} ] V] V) { 4] {) i
Motor vehides and motor vehicles
equipment ..., .. T 371}
Othet 1ransportation equipment ... . 37375379 303 Y] ) 295 1679 ) 0 1520
Airceaft and misstles ... e e 37218 4.068 15 251 3802 345 42 173 731
Professional and scientific
instruments ... ..... . 38 168 4 11 152 636 11 82 543
Saiennfic and mechanscal measuring
instruments .. ... L. ... . 381.82 24 v} [¥] 16 £ U] Y] 80
Optical, surgical, photographsc, and
other instruments ....... .. . ~ 383-87 144 U] i 137 $37 (U] ) 463
Other manulacturing industries .. 21273119 [} N ] &1 [{] ") ] ]
Nonmanufactuting industries .. ... ... ... .._,... 07-12,14.17 41.47 432 18 76 238 28 9 m 148
|__49-67.739.807 891 .
Distribution by size of company
{hased on number of empltyees)
5000109399 ... .. ... B U, 26 6 79 141 1,012 68 266 678
WH0ormate ... . .o e e b 7187 88 674 6425 8852 %7 1884 6,601
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Table B-45.—Funds for basic research, by industry and size of company:

1957-58 and 1963-72
{Dollars in mullions]
industry and size of company $IC code 19574 1958¢ 1963 1963 1963 196 fredustry and size of company 5iC code 1967
Total ... ... .. [ . $271 $295 §522 $549 §592 $624 Total .. .. ool I J $52
Distrsbution by mdustry Distubution by industey i
Food and kindred products ........ cernas 20 4 5 12 14 10 13 Food and kindred products . ......ririnnn 20 1,
Textdes and apparel ... ..... . caes 2.3 1 1 1 {4 1 1 Textiles and apparel .. ...... eraxens 223
tumbet. wood products. and lumnule S M) .. Feeao... JUDEU i [} Lumbet, wood products, and fumm.ue veen M4254...... .
Paper and allied products ... .. ....... 26 1 4] 2 2 3 4 Piper and allied produars ...... B " 2%
Chemicals and alhed produces . ... 23 82 92 152 153 173 176 Chemicals and allied products ............ 28 1
industriaf chemicals ... ..... ...... ... 281.82 i i 105 105 119 1 industrial chemicals . vvnninncainanns 281.82
Drugs and medicines .... .... .. .. . 283 18 21 33 35 35 45 Drugs and medicines ....... anxmmnannrn 283
Other chemicals . ...ooor cooeeeee - 28489 6 6 14 U u) -9 Other chemicals .. . ..ooeo <ainennnnn. 284-89
Petroleum refining an extraction .......... 313 35 34 u k4 u 2 Petroleum tefming and extraction ........ 3,13 3
Rubber produds .....oennennnnn.s 30 4 51 8 ) &) 5 Rubber products «ocvveurrsencararxesans 3
Stove. clay. and glass produdts . 32 0] U] 6 5 9 @ Stone. cléy, and glzss products .....ovvr.t. 32
Pomarymetals ... ...l 33 6 7 n n By N Pomaty metdls . ..ooeenins seeiiiiriinaan 33
Ferrous metals and products® .. ... ... 33132339399 5 5 8 8 10 i’} ferrous metals and producrs ... PO 331-32,3391,3399
Nonfertous metals and products ... . . 333.36,3392 1 2 3 3 3 3 Nonfetrous metals and products ... .. . 313-36.33192
fabricated metat products .....oeeee .o, 34 1 1 5 4 4 4 fabricated metal products .. ....e.eeeeen.s 4
Machinery ......ocoeiv caiiiininraaes . 35 37 20 25 % 22 26 Machinery cuueeveuisrrucinsnsnnas 35
Eledirical equipment and Electrical equipment and
COMMUNICANION ., ouovviv ooy covaninnes 3648 53 63 133 134 sy 122 COMMUNICAION .o o ianias ees 3643 1
Radio and TV receiving equipment ... 365 4] i Y1 i) ] ) Radio and TV receiving equipment ..., 365
Electronic components ..., cooceiina. 367 Electronic components . .......cirinas 367
Communication equipment & 36 43 1o m n 96 < ication equipment & 1
COMMUNICALON .. .. . .., «= cucux 36648 COMMUNICRION o oevvemiirnncnean aen 366,48
Other electrical equipment ... ........ 361-64,369 14 21 2 22 7 ) Other electrical equipment ............. 361-64. 309
Motor vehicles and motor vehicles Motos vehicles and motor vehitles
equipment . ..... e o eaans 371 } 5 o 3 15 37 o EQUIPMENT <. sevssrsarsessoansoraisoer n }
Other transportation equvpmem 373-75.379 Othet transportation equipment ........ 373.75.379
Aircraft and missiles ....ooiauiol con Lol 37219 % % 59 68 74 74 Airgraft and missifes ........... ¢ amees 372,19
Professionat and scientific instruments .. __ 38 8 10 - [§] (1) (4] Professional and scientific mmumenu ..... 38
Scientific 3nd mechanizal measuring Scientific and mechanical measuring
INMIUMENTS _ovurrnirinininianaannns 38182 3 2 4 3 3 U] ISITUMENIS L.ivs cvmminennicsanass 381.82
Opucal, surgical, phologuphlc, and Optical, surgical, phologuph(, and
otherinMruments ........... .. . .. 183.87 6 8 (4] {9 {3 i other INStrUMents ... ... s vrerres 1583-87
Other manufacturing industries .. 21,2731,39 13 8 3 4 4 4 Other manufacturing industries .. n7.n39
Nonmanufactuting industries .. 07-12.14-17.41-47. Nonmanufictuting industties ............. | 07-1214-17.41-47.
49-67.739.807 591 i U] 28 25 3 51 49-67.739.807 53
Dustriby by size of company Distribution by size of company
{based on number of employees} {based on number of employces)
Less than 1000 ....viuivas crcenniiinns . R 4] Y] 6] (5] U] 39 Lessthan 1,000 ...oo.ceorniimimecricnnan faneen oo veeeens
1000104999 ... e 24 32 31 34 40 67 L R R L P T T T
5000109999 ...... e [ 38 50000999 . .uiiurvirerninsrararaninann iabxsaanarnne
10.000 or more } 28 0 9 461 488 480 10000 of more

t Estimated by the National Science foundation.

7 Not sepatately svarlable but included in total,

1 Data included in the other manufacturing industries group.

o

4 51C codes 3391 and 3393 included in the nonferrous metals and produ
$ included in the other electrical equipment group.




able B-45.—Funds for basic research, by industry and size of company:
1957-58 and 1963-72

[Dollars in millions)

1958 | 1963 1964 1963 1966
$295 $522 $549 $592 $624
5 12 14 10 13
1 1 “ 4] 1
,,,,, . [ 5] Fp... ...
1 M 2 3 ]
2 152 153 173 176
1§} 105 105 9 &)
n 33 3 38 45
6 14 1% i 9
ul  n 7 34 2
1§ 8 &} 4] 5
] 6 5 9 i}
7 _ 7'! 11 13 12
5 8 8 10 4]
2 3 3 3 3
1 ] 4 4
2 s % 2 26
63 133 134 148 122
(4] % 1 * 6]
43 110 12 k74 9
i) B 27 4]
1o 28 18 k74 L]
% 59 58 74 74
iy &) 1 4} &)
2 4 3 3 i
8 &} ] ¢ 4]
sl 3| 4] 4 s
[§] 3 : 1 51
[ 4] 4] 5 4] 39
32 n 34 L] 67
38
240 43 451 488 { 0
Q
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indusiry and size of company SIC code 1967 1968 1969 1970 197 1972
Towad ... . ... ... . e $629 $642 5618 $629 $610 $611
Distnbution by industry -
Food and kindred products .....eouins.un 20 74 ” ] 20 20 20
Texules and apparel . ovnpiininiirnins 2223 2 2 2 2 2 2
Lumber, wood products. and fumiture ... 2425 ..., 4] 4] Y] 4] 4]
Paper and allied products ... .crieiiiieer % 4 4 4 5 4 4
Chemicals and allied products ......... ... 28 184 201 206 230 241 246
industrial chemicals ........... F - 281-82 it b {} i 120 120
Drugs and medicines ... 283 45 59 65 89 0 107
Other chemicals ...... ...... ..... ... 284-89 14 B B 18 20 19
Petroleum refining and extraction . ...... 2,13 36 37 I 21 pi]
Rubber products ... ... i caenns 30 5 6 7 5 4 4
Stone. clay, and glass products ... . ... 32 4] 6] U] ] 9 1
Primarymetals . ... ... ... . o 33 13 14 1% 18 17 12
Ferrous metals and producist eee ] 331-3233913399 4] U] 4] U] &) 1
Nonferrous metals and products . ....... 333-36.2392 4 5 8 8 (4] (4]
Fabricated metal products «oo.vvvrivvnnns 34 3 3 3 4 &) U]
Machinery .....cocnennn. P PR 15 2% n b4} 20 20 il
Hedtrical equipment and
COMMUNICIION ... ..o iionuiua. 3648 131 134 134 144 145 45
Radio and TV receiving equipment ..... 365 4] 4 4] 4] i 6]
ElECIrONIC COMPONETiS «rrerrmrrccrsnss 367
Commun:cation equipment & 112 115 18 17 127 126
COMMUNICIION ...cvrnvmncniennnses 356,48
Other elect-cal equipment ... ......... 361-64,369 4] 4] (4 ¢} V) ]
Motor vehici.— and motor vehicles N i
CQUIPMET .. i ks ik 37
Other transportztion equipment ..... PR 373-75.379 } 0 o o o 3 n
Aireraftand mississ ... oo ieiiieiie, 37219 73 71 67 63 54 57
Professional and scientific instruments ... 38 V18 U] U] 4] 15 15
Scientdic and mechanical measuring
instruments ... e 381.82 e g o] [ 4 3
Optical, surgical, photographic, and
other instruments ... ... 3a3-87 U] i 4 o 12 n
Other manufacturing industries ... ... 2,27,3139 5| s 5 5 7 5
Nonmanufscturing industries ... oo ] D7-1214-17.41-47,
43-67.739.807 891 52 45 43 38 31 27
Dastreh by ute of company
{based on number of employees)
Lessthan 1000 ........c.cc. coveee o .. 5% 4] & 18 36 B
1000104999 ... ...... 45 o] i 58 51 50
5000109999 ......... .. 50 55 62 62 72 74
10.000 or more 478 490 469 471 451 455

4 SIC codes 3391 and 3349 includzd in the nonferrous metals and producis group for 1957 to 1965,

* included in the other electrical equipment group.
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Table B-46.—Funds for basic research, by industry and selected company Table B-47.—Funds for basic r

size group: 1971 and 1972 1967-72
iDolfars in muthons| [Dollars in mil
1971 ) 1972 Field of science 1967 19
lComp.\mes with 1ol Companies with total Total £629 E
employment of— employmem of—  Jotal ... PP PP .
50010 10,000 or 5.000 10 {10,000 or Physical sciences .......... Ceavaene 308
industry SIC code Total 9995 mote Total 9999 more .
Chemistry ....... PP vees 162
Total .. . oo viiinn e . pemreiras $510 $72 $451 $61 $74 $455 phySiCS )
food and kindred products .. ...... » 20 1 16 2 1 16 Astronomy ........ Seeraereieas . {)
Textiles and apparel <.ovvvovnnmn.n.a. 2,23 2 '} 1 2 4] 1 .
Lumber. wood products, and Mathematics ............. PP .. 12
furnitute ..o 2425 (U] AP ¢} (] PPPR [y] Environmental sciences ............ 14
Paper and allied products .. 2% 4 i M 4 ) 4] ! B
Chemicals and allied produdts ...... . % 241 49 166 246 51 163 Atmospheric sciences ..........., ]
tndustrial chemicals ............... 21.82 120 o ) 10 ) ) Geological sciences .............. "
Drugs and medicines ,......couunns 283 101 41 52 107 4 53 Oceanography ............. P {1
Other chemicals .....ovvevon.. .. . 284-89 20 4] 4] 19 1] &) ~
- : Engineering (including metallurgy) .. 172
- Petroleum refining and extraction ... 2,13 21 { 4] 3 (U] 4] L'fg e.e g ( 8 8y) 69
Rubber products o ... o .oor 10 B n 3 3 " 3 ife sciences ............ PP
Stone, clay, and glass produds ,,,,,,,, R 9 8] 8 n 4] n BiO'OgiCal sciences ....... evras t]
Primary metali ... ..ovooiiieiinnana. 33 17 {" 16 12 " 10 Clinical medical sciences ......... b
Fetrous metals and products ........ 331-32,330.3399 ) 0 v U] 0 ]
Nonferrous metals and products ... 333-36,3392 [} i) (i) hi_ o L] Other sciences ............ Cerenas 53
fFabticited metal products .... ....... 34 4 U] 4 4] ¥ )
Machinery ... .oooovivirens onanns 35 2 2 17 23 2 2 .
ﬂedl;:el':quipmcm and ¥ Not separately available but included in totai,
COMMUNiCation ... «....... - 36,48 145 ] 126 145 8 123
Radw and TV receising equipment . 365 [{} R i (4] RP—— [&]
tlectronk components . ........,. 367
Commu-~ication equip t& 17 8 108 1% 8 104
foimmunicion .., e mamas 35648,
Otfrer cieddocal cquipment [P 161-64,369 ] YO i) U] T [§]
Motos vehires and motor vehicles
aqaplent L, 371}
Other transportairan equupmcm vvvvvv 373-75379 n 5 8 n 5 5
Atz and misules . . 372.19 54 (4] 51 57 ) 56
Profiong! and mennhc mstrumems 38 16 (4] 8 15 ] ]
% and mechanical measuring
stuments L, 381-82 4 L] 5] 3 '} Y]
Optical, surgical. photographic. md
other inutuments .. .. ... E 383.87 12 Y] [} L1 [§] [V}
O!hel manulmunng industries . .. _. 1.731,39 7 4] 5 6 " 4
anufacturing industies . | 0712,14.17.41-47, 3 M 1 z " 3
43-67,739 807 891

! Not sepatately avalable but included in total,
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by industry and selected company

1and 1972
-5ni3}

9N 1972

Companies with total Companies with lotal

emplmment of— ) ¢mployment of —

306010 [10.000 or 500010 [10.000 or

999 more Toral 9,999 more
10 §72 $451 $611 $74] 8455
20 1 16 2 1 16
2 i} 1 2 N 1
(0] FPRPUEN i | & ] SR, {'}
4 ] 5] 4 i {'}
41 49 166 246 51 168
20 '} [§] 120 { i
01 41 52 107 44 53
20 4] th 13 4] [¥)
4 {1 i 3 ] '
4 i} 3 4 i) 3
9 Y] 8 n L] n
17 i 16 12 [¥] 10
(4] i) 1] "} 4] 5]
£ '] 1’} ') '} '}
i} i £ i) [¥] j
20 2 17 4] 2 20
5 8 ] s 8 123
'} 0] (] Iy
7 8 106 % 8 104
{11 &) [¢] T '}
13 5 ] n 5 6
4 ' 51 57 '} 56
5] 8 15 ml 8
4 4] i} 3 i '}
12 ') i - [§] [§]
? 0 5 6 0 4
il i 1 b4 { 3
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Tabie -47.—Funds for basic research, by field of science:
1967-72

[Dollars in millions)

Field of scierce 1967 1968 1969 1970 1971 1972

Total vovviiiiiiiii i, £629 $642 £618 $629 $610 $611
Physical sciences .................. 308 317 324 303 287 289

Chemisﬂ'y ....................... 162 191 213 196 186 188

Physics «vvvvvivvivininninnnns,, " " M Y] " -

ASIIONOMY . ..uvvvnerinnnnnnnnnn, () () I {") () {)
Mathematics ...........ccvvvunn... 12 13 13 13 14 14
Environmental sciences ............ 14 11 11 8 8 8

Atmaospheric sciences ............ {" ) ) " 3 3

Geological sciences .............. " " ) " 3 3

Oceanography .................. (%) (1) () 1) 2 2
Engineering (including metallurgy} .. 172 181 170 170 159 159
Life sciences ..........vvivennnnn.. 69 76 74 107 117 117

Biological sciences ............... 0] 50 58 71 77 77

Clinical medical sciences ......... " 26 16 36 40 40
Other sciences ..........veeeee.n... 53 43 26 28 24 24
3 Not separately available but included in total,
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Table B-48.—Funds for basic research, by selected industry

and field of science; 1972

[Dollars in millions]

Environ- ]Engineering
Physical Mathe- mental | {including Life Other
Industry SIC code Total sciences matics sciences | metallurgy) | sciences sciences .,
Total ... ... . ... $611 $289 $14 $8} $159 $117 $24
Food and kindred products ..... 2 20 -} POPPPUUUU PP 9 1
Textiles and apparel ............ 22,23 2 N P L PTUUUD A
Lumber, wood products, and
furpiture .......oooiliall. 24,25 (U] VDD R P ETTT e [0} AP
Paper and allied products ....... 26 4 L T I e T
Chemicals and allied products 28 246 141 [0) P 1 83 _ M
Industrial chemicals ......... 281-82 120 80 U] PP " bl "
Drugs and medicines ....... 283 107 1% FUUDUUE I M 58 M
Other chemicals . ... .. 284-89 19 58 . e 3 P
Petroleum refining and
extraction .......cveecraiens 29.13 23 6L......... 2 4 [ AU
Rubber products ............... 30 4 . T O R
Stone, clay, and glass products . .. 32 1 [0} PPV R " U T
Primary metals .......... ; 33 12 kP NP 7 2L
Ferrous metals and products . 331-32,3391,3399 ) U PP R M U} A
Nonferrous metals and
products _333-36,3392 ] ] [0 PP R . {"} [0} T
Fabricated metal products ....... 34 U] U PP P [ AU A
Machinery «....ooeeeeeneneennn. 35 23 1 M M M 0} T
Electrical equipment and ’
communication ... 36,48 145 54 6l.... ..... 70 8 7
Radio and TV receiving
equipment ............... 365 N T8 1N PR D P A PR
Electronic comporents ...... 367,
Communication equipment & 126 44 0] M 8 6
communication .......... 366,48
Other electrical equipment 361-64,369 ! (&) 0] IR B U ) IEEEEEEEE R
Motor vehicles and motor ]
vehicles equipment .......... n 1 4 ol 3 M "
Other transportation equipment . 373-75,379
Aircraft and missiles ............ 372,19 57 7 2 1 33 1 3
Professional and scientific
instruments . ........ 38 15 (0] BEEEEEEE 0 4 4] ... s
Scientific and mechanical
measuring instruments .... 381,82 3 My o (" My e
Optical, surgical, photographic
and other instruments 383-87 1 _ (] eeeeee- (") "} ] e
Other manufacturing industries .. 21,27,31.39 6 L2 IEEEERSEERE BEEEEERE M) e "
Nonmanufacturing industries .... | 07-12,14-17,41-47,
49-67,739,807,891 27 (") (") " " (") "

(") Not separately available but included in total.
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Table B-49.—R&D-performing companies with 5,000 or more
employees and number of companies performing basic research
only, by industry: 1972

Companies with total employment of—

5,000 to 9,999 performing 10,000 or more perfbrming
Basic Basic
research research
Basic as percent Basic as percent
industry _ SIC code R&D research of R&D R&D research of R&D
Total oo oo i b 213 71 33 30 151 50
Food and kindred products ................. 20 20 " 55 30 12 40
Textiles and apparel ........................ 22,23 10 5 50 2 7 32
Lumber, wood products, and furniture .. ..... 24,25 L T 4 1 25
Paper and allied products ................... 26 12 1 8 17 8 47
Chemicals and allied products ............... 28 2 15 68 2 22 76
Industrial chemicals ..................... 281-82 5 4 80 18 14 78
Drugs and medicines ................... 283 9 8 89 6 5 83
Other chemicals ........................ 284-89 8 3 38 5 3 60
Petroleum refining and extraction ........... 29,13 5 2 40 15 14 93
Rubberproducts ........................... 30 6 2 33 6 4 67
Stone, clay, and glass products ............... 32 7 5 al _10 6 60
Primarymetals ............................. 33 12 6 50 b 9 43
Ferrous metals and products ............. 331-32,3391-3399 10 4 40 12 2 17
Nonferrous metals and products ......... 333-36,3392 2 2 100 9 7 78
Fabricated metal products ................... 34 1 1 9 10 2 20
Machinery ... 35 25 5 20 28 13 46
Electrical equipment and communication ... .. 36,48 20 5 25 __ 38 21 55
Radio and TV receiving equipment ....., 365 LI A z 1 50
Electronic components .., .. ... .. ... .. 7 -
Communicgtiog‘: equipment and 356338h <0 5 50 2 Lk 50
COMMUNICALON ......ouuunnruyannnna,, Y
Other electrical equipment --.........000 361-64,369 N P R 14 9 64
Motor vehicles and motor vehicles
equipment ............................... 37 13 4 31 14 [ 36
Other transportation equipment ............. 373-75,379)
Aircraft and missiles ...........ouviiiy LLL. 372,19 12 2 17 18 12 67
Professional and scientific instruments ... ..... 38 12 2 17 9 5 56
Scientific and mechanical measuring
INStIUMENts .....o.vuvinninsnnnnnnnn.. 381-82 5 1 20 2 1 50
Optical, surgical, photographic, and other
instruments .........oviiiriiinan.... 383-87 7 1 14 7 57
Other manufacturing industries ............., 21,27,31,39 12 3 2 12 42
Nonmanufacturing industries ................ 07-12,14-17,41-47,
49-67,739,807,891 g9 2 22 18 5 28
Q
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Table B-50.—Funds by applied research and development,
by product field: 1963-72

{Dollars in millions}

product field SIC code 1963 1964 1965 1966 1967 Product field S51C code 1968
Total . . aeeeiie - e s . . .. $12,095 $12,948 $13,592 $14.924 $15757 Total ... ..oooai. ... b aees e . $16.7
Atomic energy devices! ....occaiiiiin fireaiiaiaans cans .- 609 709 642 627 675 Atomic Energy devices® . ........ [ETTS ETPPTR A [ .
Ordnance, except guided missiles ... 19, except 192 92 X 103 153 218 Ordnance. except guided missiles . ... 19, except 192
Guided missiles and spacecraft ....... 192 3,345 3.496 3772 4031 3741 Cuided missites and spacecraft ... 192 37
Food and kindred products .......... 20 102 118 131 130 134 food and kindred products ....... . 20 1
Textile mill products .v.ovvvusr cnuran 2 [¢] 4] 21 42 55 Textile mill produdts .....ov cevunsnns 2
Chemicals. excepr drugs and Chemicals, except drugs and
MEGICNES ... - o....cu. i eeen 28, excep? 20} 861 949 1019 1,035 1119 MEBICINES «vovvrrns caxrnns n wens 28, except 283 1.1
Industrial inorganic and organic Industrial inorganic and organic
chemicals ..... eveniane aeeeaas 281 242 304 230 3% 47 chemicals .ovaoisnuinninnnarsonn 21
Plastics materials and synthetic resins, Plastics materials and synthetic resins,
rubber, and fibers . ... ........ . 282 379 402 420 438 474 rubber. and fibers .......ivninnes 282
Agricultural cherticals ... ..., 7 45 48 64 77 92 Agricuftural chemicals ., .., ..... , 87 4
Other chemicals .. ...... O 284-86 1% 195 204 197 205 Otherchemicals ........... . cccux 284-86 2
Drugs and mediines ....v.0ra.. . 283 227 234 274 k723 34 Orugs and medicines ..o vreana.ns 283 3]
Petroleum refining and extraction . . 29,13 194 205 211 206 25 Petroleum refining 2nd extraction ... 2,13 2
Rubber and miscellaneous plastics Rubber and miscellaneous plastics
Products .o, svxccxrrneririns ver un 30 87 102 112 128 132 products ... cerinsnncrnmnns . 30 1
Stene, clay. and glass products ... .. k7] 74 85 92 9 12 Stone. clay, and glass products ........ k¥ 1
Primary metals ..... ...... . 33 152 164 178 194 208 Primary metals ..o oLt . 33
ferrous metals and products .. ..... 331-32.3391.3399 90 97 108 104 17 ferrous metals and products ... ., .-~ 331-32.3391.3399 1
Nonferrous metals and products .. halance of 33 62 68 70 %0 91 Nonferrous metals and products . balance of 33
fFabricated metal products ... ... ., k2 135 150 153 161 204 Fabricated metal products ... ..peeeess 34
Machinery .. ... . ... . . 35 913 970 1113 1,254 1,293 MaChinery .. ..cvxvrxes me mxennenn 35 1
Engines and turbines ,...... ... . 351 124 126 138 73 192 Engines and turbines . ..,.....aoet 351
farm machinery and equipment .... 352 76 79 9% 100 102 farm machinery and equipment .... 352
Construction, mining, and materials Construction.mining. and materials
handiing machinery . .......... .. 353 58 60 69 1o 119 handling machinery .....c. =.rr- 353 1
Metalworking machinery, and Metalworking machinery, and
equUIPMENt .. s savs miriineirs ox 354 58 66 52 76 67 equipment ....... Fxxarrgrmemzeen 354
Office, computing, and acc ing Office, computing. and accounting
ACHINES e eiccmncmncrrennnns 357 412 458 549 573 H machines ..... e 357
Otker machinery, except electrical . balance of 35 185 182 209 22 19 Other machinery. exCept electrical . balance of 35
Elecrrical equipment, except Electrical equipment. except
COMMUNICATION  ..vanvnnrs  vrurs 36 except 365-67 277 105 319 37 communication ... .. Gar eeeraenn 36 except 365-6
Electric transmission and distribu- Electric transmission and distrsb
10N eqQUIPMEN! - .vnrinnans 361 47 46 s1 69 equipment ....... Sheer wrremaren kY
£ >ctrical industrial apparatus ......... 362 77 84 87 m s Elecrical industrial apparatus ....... 362 3
Other elecincal equipment and 3.053 Other electrical equipment and
supplies ........ . o ) 363-64 and, 369 152 75 181 195 SUPPHES remmmmane careeennees 363-64 and, 369
C ation equip and C fcation equip t and
electronic components ..... T 365-67 2,150 2,223 2,258 2.3 electronic components ........ wein 36567,
Motor vehicles and other transportation Motor vehicles and other transportation
equipment e e s - 37, except 372 651 678 713 807 831 equipment ........ Cieae e s .- 37, except 372
Motor vehicles and equipment ... . n 623 651 685 757 755 Motor vehicles and equipment ..... n
Other transportation equipment 373-75 and 379 28 27 8 50 76 Othet transportation equipment ... 37375 and 379
Aircraftandparts ... .....c.oooiona 372 M1.520 11,670 1,599 1,953 2,168 Arcraftand parts ...ovssinirien. - - 372 2
Professional and scientific Professional and scientific
INSUUMENTS . cxcxsurrrxrrarrssxrsrs 38 298 346 372 461 535 INStrUMents ...cvvencens P 38
Other product fields. not ekewhere Other product fields. no: elsewhere
classfied . ... uaeeee e e v xennrn 1421 463 511 548 710 cassified .o vrrscasresisarnaian Jasannnnrnn i aaans 1.

1 Distributed according to SIC code from 1968 to present.
2 Not separately available but included in total,
3 Estimated by the National Science Foundation.
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Table B-50.—Funds by applied research and development,
by product field: 1963-72

ERIC

Aruitoxt provided by Eic:
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[Dollars in millions)
1964 1965 1966 1967 Product field SIC code 19%8 1969 1970 1971 1972
$12548 $13.592 $14924 $15757 Totad .. oo} .. $16.787 $17.700 $17413 $17702 $18.825
709 642 627 675 Atomi€ Energy devices' .o aiiiiiiiic farian cnninnnin wsas foer wrass baiiians feveerens Jaenan
94 103 153 218 O ¢, cxcept guided misul 19, except 192 201 186 192 192 205
349 3772 4011 3 Guided missiles and spacecraft .. 192 3786 im 3115 2432 2724
118 m 130 134 Food and kindred products .......... p.] 155 179 24 207 229
G 2 42 55 Textile mill products ..vveeneennn... 22 58 66 55 &0 (5]
Chemicals. except drugs and
949 1019 1,036 1,119 MediCings ..o _ 28, except 283 1.168 1214 1312 1316 1.3n
Industsial inorganic and organic )
304 330 324 387 chemicals ...ciiniianascanianes po1 382 390 348 39 402
Plastics materials and synthetic resins.
402 420 438 474 rubber, and fibers ............... 82 466 432 5 511 483
48 64 77 92 Agriculiural chemicals .... pod 99 104 1% 130 123
155 204 197 205 Otherchemicals ... ... ... 284-86 221 237 %7 7 303
234 274 322 346 Drugs and medicinegs .........onuann 283 375 417 447 506 532
205 m 206 215 Petrolrum refining and extraction ... 2.1 239 252 72 26 304
Rubber and miscellaneous plastics
102 m 128 132 Products ...viiliiiiiiian PP 30 160 163 193 ns 53
85 92 99 m S1one. clay. and glass produﬂs R 130 157 128 12 m
164 178 1% 208 Primatymetals . ... .. ..., 13 207 224 235 230 234
97 108 104 "7 ferrous metals and products ..., 331-32.3391,13%9 19 125 127 14 123
68 70 %0 91 Nonfetrous metals and products ... balance of 33 &3 99 108 116 m
150 ] . 204 Fabricated metal products ............ 3 8 504 522 : 73
970 1113 1.254 1.293 Machinety ......_. ser e o el 35 1,39% 1,562 1676 1783 1.965
126 118 173 192 Engines and turbines P 35 203 19 204 246 m
79 9% 100 102 Farm machinery and equspment ... 352 9% 99 89 90 E:
Construction.mining.and materials
60 69 15 119 handling machinery ........ ... 353 129 154 182 196 229
Menlworking machinety, and
66 52 76 67 EJUIPMENT . ovurrricrrrarernrr. 354 %0 83 86 8 83
Office, computing, and acc ing
458 549 573 674 michines .............. 357 678 812 863 901 9%
182 209 22 199 Other machinery. except electrica batance of 35 201 218 252 264 261
Electrical equipment. except .
305 39 37! communication ... ... ... . 36 except 365-6)
Electric and distnbuti
% 51 69 equipment ........ cevr POV 361
84 87 1 Electnical industrial appamus e s 362 -
3053 Other electrical equipment and 3.363 3409 an 3415 el
175 181 195 - supplies ......... i exee aan 363-64 and. 369 _
C “cation equip and
4 223 2,258 2,39, electronic components ........... 36567,
Motor vehicles and cther (unspomﬁon
678 1 713 807 831 equipment . . . ..., e 37. except 372 956 1,139 1138 1404 1647
] 651 685 757 755 Motor vehicles and equipment ..... k4] 860 1051 1,045 1.258 1,469
] _ ¥ bi] 50 76 Other transportation equipment ... 373-75 and 379 96 88 90 146 178
b | nem 159 ] 195 2168 Aircraft a0d Pars. ..oeerecinrranersan m 2370 2579 2556 2423 253
Professional and scientific
4 346 72 461 535 INSUUMENtS . .ysvrerevnnccanaiasn 33 713 814 74 652 852
Other product fields, not elsewhere
453 sn 548 710 classified ......... premerahanens vevs faseni-ciiana . 1,103 1124 1,191 1,172 1,246
Q 70 r -
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Table B-52.—Funds for applied research and development, by industry and roduct fieid: 1972

{Dollars in mullions)

Product freld and SIC code
Ordnance,] Guided Chemicals, Pettoleum Stones £l
except | missiles [Food and | Textile except Drugs refining clay. Fabricated eq
guided and | kindred milf  ]drugsand] and and Rubber find glass [Primary | metal a
Industry SIC code Total | musiles |spacecraft [products [products | medicines jmedicines | extraction [products [products | metals |products [Machinery fmd
19. excep 28,except
I 193 192 20 22 283 283 213 30 32 33 kL 35
Totat i $18825 s0d  s2724] S ssf  s1287] S5k siod]  sas3]  sim s234 s673 81965
Food and kindred products ........ocnienevenn 20 165 ) ) k 124
Textiles and apparel . .oocacciisinseinsaneserexe 22,23 1 408 2 [
Lumber. wood products, and futniture «....-xuux 24,25 crveieens
Paper and allied products .....e.ccuvrronsinsans p- o) 2 36] .4
Chensicals and alfied products - 28 32 5 3 24
tndustrial chemicals ... 281.82 10 M 31 201
DOrugs and medicines «...oceoirmirannanan. e 283 7 ¢ P &
Other chemicals | 284.88] 286 L L R 1 )
Petroleum refining and extraction ........... ves .13 451 U TP 2 L 1 3 5 [ ] T § )
Rubber products .....oovriirrnarrannas 30 260 [: ST 2 k. PP 151 4] ) 5
Stone, ciay, and BIass products «.uovueiiiirirnns 12 11 R - [ 4 ISR P 5 68 [y F:
Primary metals 33 252 i . N DO L ; {1 6 3 158 8}
Ferrous metals and products ..... 331-32.3391,3399 131 [ RN, P [ I 1 1 85 8 4
Nonferrous metals and products 333363392 m B B I 12 I U] 5 2 73 14 5
Fabricated metaf products -...... rxnenenan veeee ui 25 1 2 2 1 24 4 3 4 4 3 89 4
Machinety vvevenseacannns veseeeane Yeexexmauan 35] 1541 2 2 L YTrTrTY 7 PP 5 4 3 154 { 1,196¢
Electrical P and ¢ ication 3648] 4801 65 638] 3 4......... 3 11 10 { 341
Radio and TV receiving =quipment ........... 365 [5] N e . o, B 7 T
Electronic COMPOI EATS «ruvrrmmmmmrsssnnsenes 367
Communication equipment and 3.047) 1q 438 [U] P . o (] [PP—— V] 4 2 14 218}
COMMUNICIION ~ooavenens feverureervennan 366,48 J
Other electrical equipment 361-64,369] 1702 4 200 M- B 37} {) [{] 5 ) i 123
Motor vehicles and motor vehicles
equipment ,....... hrtveseanrevseraTraninnnen k741 } 7 & 2 ' L .
Other fransportation equipment . P 373-75.379’ 1972 E 5 o ~ 0 3 1 o v ” 5 1 134
Aircraft and missiles c.seorveneonan 372,18] 4957, 13 1,981 141 PPN 23 ] PPN 17 (] k
Professional and stientilic instruments 38 789} { 13, [{] 5 22 M4 {7) () 3 [
Scientific and mechanical measuting l
INSTPUM@ATS vversrmmesnrsnssoucnaunnermnes 381.82 120 i 5 * " . U1 [ 4] 1 Y
Optical. surgical. photographic. and
other instruments 30387 669 & 8 & o 20 [§] { 4] 3 {
Other manufactunng industries ........coomeuee. Nn.731.39 137] 12 4 L] 13 ] 5 2 9
Nonmanufacturing industries eveoerrereraninns o] 07-1L.14-17 4147,
49-67.739,607,891 683 31 51 4 3 p: 3 9 3 4 3

* Not separately avadable but included in total.

72

124




for applied research and development, by industry and product field: 1972

{Ooftlars in millions)

Product field and $IC code

Motor vehie Profes-
nce,}] Guided Chemicals, Petroleum Stone. glectrical | cles and kional and | Other
ept | missiles [food and | Textle | except | Drugs | refining clay, Fabricated cquipment |other trans sciennfic jproduct
ed and kindred mil  fdrugsand | and and Rubber fand glass {Pnmary | metal and com- | portation |Aircraft | instru- | fields,
les lspacecrait [produus [products {medicines Imedicines { extraction {products [products | metals |products {Machsnery imunication | equipment hnd parts] ments |NEC
XCEP! 28 except] 37, except]
192 192 20 22 28% 283 29,13 30 32 33 34 15 34 3] 3 38fc-nres -
$204 $2.724 $229 $604 $1.267, $532 $304 $253 $111 $234] $6734 $1,965 $3 347, $1647] $2.534 $883] $1.239
............. 165 ")
............ 1 40
............. ('K
23 9 2 5
n 7 10 [y
..... 7 o
L 1 14
% -- b{
4. ...} 2
..... . 4
(l
[ F PR BT
1 2 2 1
2 2 L i PYRET
634 638 3
j 418 [ 1 PEPPr 9 UH sevvasrrar 4] 4 2 14] 218, 1879 16 79 83 282
200 % 37 ) [y 6 1y " 123 ) 12 310 34 39
o 5 " 0 2 16 o v o 5 1 34 8 1359 4 8l......
d 1,961 [ 23 7 N 7 1Vl 9 43 54 400 vy 2074 (1] 159
It 13 '} 5 2] 34 ) ] 3 1) 13 3 | o 6 583 n
¢ s ' & 4 4] (Y] [§] 1 & 10 5 ¥ ¢ ¢ 42 12
¢ 8 ¥} { b 4] ) [§] 3 0 3 ] LI ¥ ¢ 541 9
13 4  ul. . 13 2| ..o, 5 2 5 13 34 14 13 3 )
3 51 4 X 2] 3 9 3 4 3 ﬁ 40| 192 12 33 133 139
Q 72 =
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Table B-53.—Funds for applied research and development, by industry and product field: 1971

{Dollars in millions]

Product field and $SIC code
Otdnance,] Guided IChemicals, Petroleum Stone. L
except | missiles Foodand | Textile | except | Drugs | refining clay. abricated et
guided and  lkindred | mill  |digsand| and and Rubber lind glass Primary | metat 2
Industry $IC code Total | missiles fspacecraft Iproducts |products |medicines Inedicines | extraction products fproducts | metals | products [Machinery |m
18,excep] 28, except] -
192 192, % 22 283‘ 283 .13 30 n 33 4 35
Totaf ......... B VR $17.702 $152 $2.815 $207 $60] $1,279, $490 $286 $215 $102 $2308 $701]  $1.783
Food and k-vuted products ............ . 20 225 aiinnnns Cereerss 147 U] 24 ... 2 L PP 3 12
Texiiles and apparel ....... PE T T TY rT P, 2.23 ] B BN 1 42 - O 3]..... ) 1 "
Lumber, wood products, and furnitute ....,..... 24,25 [ 74 PUUUUSRRNEN DS [U] P " ] o 5} 1
Faper and atlied products . _..oonriiuiiiiiinnn.s 26 h1:3 7 DR B Iy 12....... N [T FVUDUT S 2 k74 R
Chemicals and athed products ............,..... 28] 1578] 14 1 2z 4 845 413 14 18 5 14 2
Industual chemicals ... v 281-82] 900 13 9| 9 0 614 4 1 13 0 16 by 17
Drugs and medicines .......... 83 1] P D 4 ) 35 Hs5l... ... 4 [¢] [ PP Y]
Other chemical§ ....ocreruiusnirsarieonensuy, 84-89) 269 1 ! R ] s p) 4] 1 4] ¥ 1 (&)
Petroleum refining and extraction ..... .. ... . 213 4841 ...... 2 F] T 1 2 %7 4]..... e 2 72 U]
Rubber products ........c.ooiiinis ; 3o} 2w k. YU . . 2] 137 4] ) 4 4]
Stone, clay. and glass products .......... . » hL. 2 FNRRU ORI Y 16 ... 5 65 Iy 3 4
Primaty metals .......... ferrenenans PO 13 255 [, FEIPTTUNE P 2........ { 4 3 161 2] 10
Fetrous metals and products .,.......... .... |  331-32.3391,3399 136 { PO P PN Y/ FPPFUDIIEE DO 1 1 87} 1 6
Nonfettous metals and products ............ . 333-36,3392 1M9......... POVITUPIE R 15........ U] 3 3 74 1 5
Fabricated metal products .......ecoveviininenn. 34 27 3 2 2| 1 32 1 2 & 2 [ 81 42
Machinefy ....vv vesae oonn T T 35] 1753 2 2 ..., 2% ..., 3 1 2 0 1,068
flectrical equipment and ¢ [ 1111, R 3648] 4389 65 625 3........ 45 2., .., 2 10 9 336
Radio and TV recewing equipment ....... 365 [7] PFEPE P ) PP 2
Electronic COMPONENtS v v iisuusas . 367
C ication equipment and 2754 15 427 [J] P 8 1} PP U] 4 F: 1] 2
COMMUNICHION Losnneerrrrrnrriranreriuns 366,48
Other electrical equipment ,..oevsuvnnn.s 361-64.3691 1,573 508 198 Ml........ 37] M......... {1} 6 ") 334 m
Motor vehicles and motor vehicles
eqQUIPMENT .. vuiiisiunn vaeas n N
Cther teansportation equipment ... ... 173.75379 } 174 57 4 iy 0 K 16f oo " L 7 o bl
Airctaft and misssles ou.ousinnsiiiininnns 37219} 4857 13 2056 [V] P 19 (] P 13 { 10 42 51
Professional and scientific instruments ......... . 18 738 { 13, 4] 4 19 2 4] I 3 {t 10 2%
Scientific and mechanical measuring
insttuments ......... Feirerye s PR 181.82 106 ¢ 7, U] L) 2 U] Y] Iy} 1 { 8 L 1
Optical, surgical, photographic, and
othet instruments ..... .........elil. 38387 622 Y 6 i U8 17] ) [¥] " 12 { _ 21
Cther manufactunng industries . .... ..., ,.... 21.27.31,39 129 1 3 150 n | I 1 2 3 1 33
Nonmanufactuning industries .... ......... vaoan | 07012,14:17,41-47,
49-67,739.807 591 673 9 55 4 3 19 3 10 3 4 L 108 33

! Not separatcly available but included in 1otal,
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unds for applied research and development, by industry and product field: 1971

[Dollars in miltions)

Product field and SIC code

votor vehi- Profes-
dnance,| Guided Chemicals, Petroleum Stone, Electrical | clesand sional and | Other
except | missiles Food and | Textde | except Drugs refining clay. abricated equipment {other trans- scientific Jproduct
guided and kindred | mill  |diugsand | and and Rubberpnd glass WPrimary | meta! and com- | portation |Aircraft | instru- | fields,
missiles  ppacecralt |products products [medicinas Inedicines Jextraction producisfproducts | metals | produas Machinery Imunication | equipment fand parts] ments [ NEC.
19.excepy 28, except 37, except
193 192 20 22 283] 30 32 33 3 35 372 373 38).......
$193 52815 $207 $1,279] $215 $102 $2308 $701 $1.783 $3.605 $1,408  $2,372 $834) $117
147 v 24 2 L} P 3 12 14
1 42 2 3. . (U 1 { 3
10 I oﬁ 0] o] o 5 1 31
....... : N O o ... ™1 U J 7 129
14 11 7 4 845 18 [ 1 3; 22 115
13 9 9 [y 514 13 i 16 29 17 91
................. 4 0 33 4 ) T ) 9
1 1 1. 195) 1 ) { 1 (W) L
......... 2 A ... 1 2 =57 [} B 2 b5 ol o I . 3 13
E PRV q 4. ... . 137 {1 {") 4 4 19 2 k. PP [
................ ) | [ PO B, 5 65 4 3 4 ¥ L " 1 35
[, NPT PPV 2......,. {1 4 3 161 23] 10 4 {* i 1 18
[0 IOIUR IUUUUE I p/ U I 1 1 871 w’ 6 1 It e 1 18
.. TSN FETITIT M M 5} cecnes U] 3 3 74 13 5 5 B 'y -
X 2 2 1 3] 1 2 3 2 6 81 42 11 9 5 3 23
z 2 3..... ... . 3 1 2 1 3(1 1,068 359 35 7 10 166
65 625 3 ... 451 2f... ... 2 10 9 M9 336 2083 23 39) 110 339
............................. cocvsaens fommneens favunessne fox [ N 2 [{' PP U 4
15 47 [ ] PRI & [ ] PP " 4 2 14 p273 15650 1 72 79 244
508 158 [ ] FTCN 3 [} J. {1 & { 3 m ' 1& 319 31 91
508 46 (&} [ 17| 1)......... 14 Y] 3 2 101 265 1,173 L 1 n
13 2,056 [ ] . 191 6f. . 13 ] 10 42 51 552 124 1914 Y] 53
i 13 Y 4 1% 26 * {') 3 {'H 1 P} 42 i 4 552 19
{* 7 ] ¥ : 4] 4] 4] 1 & g 5 24 ¢ ¢ 33 10
g 6 &) (¥} 1] {1 [§] i 12 {*n 2 21 14 {* { 513
T, 1] n A 1 2 3 10 33 19 1 7 6 6
23 55 4 3 1% 3 10 3 4 L 10 i3 199 12 3(1 m 134
4 £
o 3 127
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Table B-54.—Funds for applied research and development,
by industry and secondary product field: 1972

{Dotlars in millions|

Product field and SIC code
Chemicals, except drugs and medicines Primary metals Machinery
Industrial | Plastics, Construction | Metal- Office.
inorganic | synthetic ining. and king puting. | Other
and resins, | Agricule ferrous  [Nonferrous JEngines | Farm ma. | materish  {machinery and nachinety,3
organic | rubber tural Other  |menals 3and [metats 3nd | and  khinery and] handling and accounting | except
{adustry 5IC code chemicals Jand fibers fchemicals khemicals | products | products  furbines Jequipment | machinery  lequipment | machines | elecurical
331323391 333-36. Balancd
281 282 287 284-86 3399 3392 359 352 353 354 357 of 33
Yofal oo e e $382 $477) $121 $305 $123 $111 $292 $99 $229 $88 $996| §26
food and kindred products .nnvnnneeiionnnss 20
Yextiles and appared . ....oinaoaas 2223
tumber. wood products. and furnstute ... ... 24,25
Paper and allied products ... ..... 26
Chemicals and alfied products _. 28
Industrial chemicals ... ovviiiiin i 281.82,
Urugs and medicines . 283
Other chemicals . 28489,
Petroleum refining and extraction 29.13
Rubber products . ...oo.ainaa.. 30
Stone, clay. and glass products ... 32
Primarymetals ... ... .. .l 33
Ferrous metals and products .. ... cvininnnns 331-32.3391.3399
Nonferrous metals and products - ... ....... 333-36.3392
Fabricated melal products ..........oenas 34
Machinery ....... fereraxnnan haer 35
Electrical equip 3648,
Radio and TV receiving equipment .,......... 365/
EleCtroniC COMPONENTS . .vvvrrerrensemnrannen 367|
C ication equip and
COMMUNICAION ...oiviieanniiasssasinasnn, 366.48
Other electrical equipment ... ... .......... 361-64.369)
Motor vehicles and motor vehicles
EQUIPMENT asssevavi e xncrun s novsnernrus mn ; ) . ) | .
Other transportation equipment .. 37375379, o 10 6 ” 5 f 3 3 1 3 o !
Aircraft 3and missites ... caenains . 37219 " 81l H " " 8 14 [J] " 7 {1} {
Professional and scientfic imtruments .. ..., . .| iy NI [§] 7 {1} &3 '} " Y] __mn [§
Scientific and mechanical measuring 3
T Y 38182 ] [y " Yl g 0} I o) ) (U] PO {
Optical. surgical. photographic. and
otherimstruments .. ... ... ... .. .. 383-87 (4] [§¢) i (4] (4] PO RSN I [\ ] RO e {
Other manufacturing industiies . 21,27,31.39} * 6 3 1 2 3 a8 4 5 3 2] }
Nonmanufadu 18 industries . ....ooanxvrvsnnsan 07-12.74.17 41-47, n s 2] 2 2 * ] 3 {" 77
49-67.739.807 891

¥ Not separately available but included in 10131
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Table B-54.—Funds {or applied research and development,
by industry and secondary product field: 1972

{Oollars in millions]
) Product field and SIC code
Electrical equipment,  {Motor vehicles and other
except drugs and medicines Primary metahs Machinery except € ication portat ipment
Plastics, Construction | Metal Office, Hectrical
nthetic ining, and king jcomputing, | Other transmis-
resing, | Agncul- Fertous  Puonfertous [Engines | Farm ma- § matenals  [machinery and fnachinery, | sionand  |tlecincal Motor  jOther trans-
kubber tural Other [metals and [metalsand | and  fhinery and] handling and accounting | except  Idminbution [industral hehicles and | portation
hd fibers [chemucals khemicals | products | producs  lwrbines fequipment | machinery  lequipment | machines | electnical |equipment |apparatus equipment | equipment
331.32,3391 33335, Balance
2821 287 284-86 339 3392 354 352 353 354 357 of 35 373-75.379
77| $121 $305 $123 $111 $292 $39 $229 $88 $99, $261 $178
9 4 -1 P 9 wranen e
3 . ¢ "]
Fi - ‘l, ‘ll ‘l’ ....... .
Iy P A sl
317 85 232 5] 14} .
25 471 8 ¥} {'}
4 5 13 il
18} n 11 . U1 T Y | | R P
H 1 % I I IS O " - m
19 " ('] (4] PP (U] U I 4 U] e
10 Iy (] I [ PP " [ L1 U PR
3 [k} 2 91 67 { 1 i 2 [§] 3 2 1 3 _ {'}
4 ) PO 1 Y] F £ TR ) 4] i ) i [4] PP, i [§]
Ry ) 1 0 50 [§ 4] k] [} IR i i) 3 4 4]
o ... 10 2 ... ) 1 %) I v 1 4 0 "
104 - 122 2 12 94 64 169 4“ 733] 92 ¢ 9 3 "
15] i i) 4 & 63 10 11 10 206} 41 144 143 1 11
...................... .. PP I P P . R T
1 " 4} i 2 " 3] ] 183; 19 41 54 13 {}
K &} [ i) B 4 61 [} (') _ [§] 23 {'} 103 94 - " [¢]
10 6 ) .5 It 93 13 o 3 ) " 4 39 1324 u
m 1 " 4] 8 14 {1 ] 7 ] i} (¥} {'} 54 115
&l " 7 ¥} i [§ &) [§] [§] 4] [§] i) ) '3 4]
) 4] i } i) i {1 (&} [ /] IR 4] 4] ) ') 4]
Y oo ) JEETE o] v (4] TSI 10| IO
3 1 2 3|4 4 5 3 2 12 2 5 4 s
5 2 2 2 4] L P 3 i) 17 4 1 3 !] - 6

Q o 4
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Table B-55.—Funds for applied research and development,
by industry and secondary product field: 1971

{Dollars in milsons}

] ) Product field and 51C code
Chemicals, except drugs and medicines Primaty metaks Machinery
Indusirial | Plastics, Construction | Metals Office,
inorganic |synthetic mining, and | working fcomputing, | Other
and resing, | Agnculs Ferrous  PNonfetrous |Engines | farm ma- | materials  |machinery and nachiner
otganic | rubber tural Other  Imetals and |metals and | and khinery and]  handhing and accounting | except
Industry SIC code chemicals Jand hbers Fhemicsls khemicals | nroducs products bines lequip machinery lequipment | machines | electrical
331323391, ©  333.36, Baland
281 282 287 284-86 3399 3392 351 352 353 354 357, of
Foll o e e e sie3)  si6] sl sam $114 s116] 5244 350 $1% 586 s901 s
Food and k ndret, products 20 5 n i ] PODU P . 3 [ ] P ferrwanens faxncanrien 1
Textiles and apparel ...... ... ..... ... .. . 22,23 Y] 2A..... .. P R ] M. ..... [P P FEPFEP P [;
tumber, wood products. and furniture ... ..... 24,25 " 4 6] " [¢] [ O DO (] [U] POPPPR—
Paper and allied products ...........cvouu. ..., 3 7 (41 ] IFPPR PRI ISR DU S PP PO Y 3
Chemscals and alhed products .. ............... p2::] k2| 98 195 n ] [ [¢] [{] - L
industrial chemicals ... . 2818 193 24 E7 83 Ul M Iy IV {1 U] - e
Drugs and medicines ..., [, 28, 10 8} 5 2] PR s
Other chemicals «.ooevvvssnnriovnnnenss e 284 5 2 4 wol. ...
Petroleum refiming and extraction 2.3 46 36 13 ] {}
Rubber products ...........vvvvnu. . 30 4 n {4 ] .
Stone, clay. and glass products pae 3] 7 7 ) Y]
Primary metabs ............, 33 12 7 ] 2
Ferrous metals and producis . .......... . 331-32,3391,3399 4 [ 4] R 1
Norferous metals and products 333-36.3392 8 1) £} 1
Fabricated metal products ,......o.c....., e 34 8 3l........ n 4
Machinety 33 5 ] 10 2
Hecrical equig 36.48] 2 19 0 1 2
Radio and TV receiving equipmet ... ....... k.- RO NP R D
Electronsc components . ... . ........,... 367|
Ci «1:0n equipment and " 2 [J) PO 4] ¢} 7 4] U] 6 18}
ommunicalion ., .. .. ... ..., 366,
Other elecincal equipment ......o oess ... . 36764, [¢] ) [y [§] o 6 52 ¥} V] 4 2
Motor vehicles and motor vehiiles
equipment ... ... . .., vreaean 7N } . , . .
Other transportation equipment  ._....,, .. ... 373-75,79] 0 7 4 0 2 " " 0 z 0
Aircraft and missiles ........ooen, L., Lol 372,19} 4] 10 1 {" 4] 10 20 ¥ i 7 '
Professional and scientific nstruments ... ... 3 1 0 v 7 o {1 &) () f L4 i)
Scienthic aad mechamcsl measunng
instruments ............ ..., PEV. 38182 e {) {f {0 ¢ { Y] 4] [¢] [ U] PO {
Optical, surgical. photographic. and
other instruments .. ... .. kadeaes s 38387 () 1) i} [§] [V] R TEPTTT FPYTIIE PO ] { {
Other manufactunng industries ... .......... n27.3139 1 5 3 1 I 8 1 2 3 9
Ny factunng industries .. . _..... ........ 07-12,14-17 4147 | 10 4 1 3 2 [y L1 TR 4 V] 15
49-67.739.807 89 1

* Not separately available but included in to1a!
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Table B-55.—Funds for applied research and development,
by industry and secondary product field: 1971

{Dollars in milhons|

Product field and £IC code
Electrical equipment, [Motor vehicles and other
pmicals. except drugs and medicines Primary metals Machinery except ¢ ication fransportation equip
pirsal | Plasues, Construction | Metal- Office, Electric
anic |syrthenc mining.and | working komputing, | Other transmis-
o resuns, | Agnicul- Ferrous  Nonferrous JEngines | Farm ma- | materials  |machinery and achinery, § sion and | Electrical Motor  XOther trans-
nic | rubber turat Other  Imetals and [metak and | and  fhinery and handling and accounting | except  [distributi industrial fvehicles and | portation
icals anq fibers phemicaks khemicals | products | products  fturbines equipment | machinery lequip machines | electncal Ui P £quif quip
331-32.3391, 333-36. Balance
281 282 27 28386 339 3392 351] 352 353 354 357 of 35 - 362 374  373-75.379
$383 $496/ $130 $270 $114 _su6 32 390 1% 586 $901 $264 $150 $210 $1,258 $146
5 n ) 51 we o .
i 21 ... P e e * 0
[} 4 L& ) 4] M.
7 i1 JU 24 I
28 324 98§ 195 4] [§)
193 294 44 83 ) 4]
30 8 5 12 ... (Y]
5 2 484 1004.. ..... )
46 36 3 b [¢] '
14 31 &} i 3
7 7 o 0] R Yl
12 7 g 2 93} 68
4 L] U 1 o] ] 9] 4] 4] V] U] 0 o - ¥ il
L] i) {1 1 i 60 i [§] ) ] EERRETTIR ) 0 [§) [§]
8 T n 4 2 1 ¥l 9 £ +] P 9 1 3 ¢ 4]
5 8 10 2 8 106 58 144 43 636 2] [y 4 32 4]
22 19 i ] 2 7 59 9 9 10 208} 39 125 132 13] 10
ST R T P U] L P P/ IO R P PR T en feverrnannn
Iy 2 [ I 4] L] 7 ¢ It 6 183 18 30 43 9 4]
4] ) [y 4] 8] [ 52 (5] {1) 4 23 [{] 95 89 ) Y
[J] 7 4 Y] 2 m 3y 14 Y] 2 M 4] 3 37 1,1401 33
It 10 1 ] ] 10 o 1Y) 0 7 vl 0 4] Y] 4 82
) M ' 7 m <) ¥ ) ([} ] ) M ) 1 [§) [§)
4 4] i {4 ?) [&] ) &) 4] Ll ] ERTPPPRr. el L] [¢] b 4]
1y ¥} %) i3] x| NN SN IPPPTT ] V] S §) M. o ¥ 1)
0 5| 3 1| 1 2 o 1 2 3 g 0 2 4 5 5
10 4 1 3 2 i " ... 4 {9 15 2 13 4 5] 7
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

Gentlemen:

The National Science Foundation requests the cooperation of your com- -
pany in completing the enclosed questionnaire for the 1972 survey of
industrial research and development. These annual surveys are conduct-

ed to better understand and strengthen the overall national effort in

research and development.

Your participation and that of other companies epable the Foundation
to present current and historical data on research and development in
industry. This information is useful to Government officials in for~
mulating public policies to encourage and strengthen scientific and
technological development in the United States. Individual companies
have also found the aggregate data valuable in analyzing and planning
theixr own research and development programs.

The United States Bureau of the Census serves as the collecting and
compiling agent for the Foundation. Inquiries regarding the survey
should be directed to the U.S. Department of Commerce, Bureau of the
Census, Washington, D.C., 20233.

We appreciate your cooperation in furnishing the data for this survey,
and will be pleased to send your company a copy of the published report
upon your request.

Sincerely yours,

H fugft Pt

H. Guyfbrd Stever
Director

Enclosures

e
Qo

4 77

L s e 4

RD-1-I1 us. D
(1972) S,
Washin
OFFICE
Gentlemens:

Enclosed are copies of Form RD-1, "Survey
velopment During 1972%; an instruction
your report; and a letter from the Hation
sors this survey, The 1972 report on Form
company, unless otherwise designated,

Your report to the Census Bureau is confid
States Code, Section 9). It may be seen o
end may be used only for statistical purpo
copies retained in your files are immmne

With the exception of data supplied in T
Item 5C, the information requested on RD-1
data in Items 2 and 5C are a basic part of
cal program on manufacturing companies and
Census mandatory Report Form, MA~121, if t
RD-1,

We thank you for filing reports with the C
look forward to your continued cooperation
ter from the National Science Foundation r
inmportance of the survey results. If you
this report, please write to the Industry
wﬁshj.ﬂgton’ D. Ce 20233..

Sincerely.

JOSEPH R, WRIGHT JR.
Acting Dircctor
Bureau of the Census

Enclosures
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RD-1-11 ls’;,sc-_ ?5:321”5"‘! OF COMMERCE
ia tics Administration
(1972) BUREAU OF THE CENGUS ot "
Washington, D.C. 20233
OFFICE OF THE DIRECTOR
Gentlemen:

Enclosed are copies of Form RD-1, "Survey of Industrial Research and De-
velopment During 1972"; an instruction manual to assist you in completing
your report; and a letter from the Mational Science Foundation which spon-
sors this survey. The 1972 report on Form RD-1 should cover your entire
company, unless otherwise designated.

Your report to the Census Pureau is confidential by lav (Title 13, United
States Code, Section 9), It may be seen only by sworn Census enployees
end may be used only for statistical purposes. The law also provides that
coples retained in your files are immme from legal process,

With the exception of data supplied in Ttem 2 and in Columns 2 and 4 of
Item 5C, the information requested on RD-1 is voluntary. The specified
date in Ttems 2 and 5C are a basic part of the Census Bureau's statisti-
cal program on manufacturing companies and would have to be reported on

ggf_’g“s mandatory Report Form, MA-121, if they were not provided on Form

We thank you for riling reports with the Census Bureau in the past and
look forward to your contimied cooperation in ths RD-1 Survey., The let-
ter from the Mational Science Foundation referred to above emphasizes the
importance of the survey results. If you have any questions regarding
this report, please write to the Industry Division, Buresu of the Census,
Washington, D, C. 20233,

Sincerely.
JOSEPH R. WRIGHT JR.

Acting Director
Bureau of the Census

Enclosuves
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U.5. CEPARTMENT OF COMMERCE
SOCIAL AND ECONDMIC STATISTICS ADMINISTRATION

BUREAU OF THE CEN3US
COLLECTING AND COMPILING AGENT FOR
THE NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20233

INSTRUCTI ONS FOR SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURING 1972
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ment Performed ¥ithin the Company by Major

Type and Source of Funds ..... .. PP, 3
Type of Research ... ... LI S 4

Item 5A — BasicRescarch .. .. .......... 4

ftem 5BI ~ Applied Research ... ... PR 4

Item 5B2 ~ Development. . ... ..... ceaens 4
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Information About Reporting: Additiono] Forms ~

expenditures for rescarch and development, complete
only **ltem 2."" Enter "No R & D** in the space for

1

Reporting on this form may require that companies
resort to the use of cstimates in answering some of
the questions. We are satisfied, however, that the
comparability of data among companies with re h
and development programs is sufficient to develop
meaningful totals and measures of changes from year
to year.

If you tequire additional copies of the form, write to
the Bureau of the Census, Jeffersonville, Indiana
47130. If you have any questions regarding reporting
on this form. write to the Buteau of the Census,
Washington, D,C. 20233.

Companies Reporting in Survey for the First Time —
Companies not reporting in 1971 Survey should fill
in the figures for both yeats. If the company had no

f on page 2 of the form, sign and return the
form.

Figures for Earlist Years are Preposted on the Form ~
If your company reported on Form RD<l for 1971,
certain figures from that form have been copied to
the present form. Please describe in the '"Remarks’
section {page 2 of the fctm) the reasons for any
substantial increases or decreases in the 1972 figures
entered on this form when compared to corresponding
1971 figures. Examples of such reasons are new

govemment contracts, acquisitions and disposals,
revised accounting method, etc. If ysu acquired or
disposed of a unit performing an ‘mportant amount
of research and development during the two-year
petiod, please identify the unit in recarks, and give
the total amount of research and development
accounted for by such unit.

FORM RD-1 I'NSTRUCTION MaNU ALY

Revision of Eorlier Year Figures — The 1971 figures
should be revised if necessafy to assure compara-
bility with 1972 data. Please explain in remarks,
any significant change in the 1971 figures. If your
company did not report for 1971 or Ao entries have
been entered in the 1971 column, fill in the figures
for both years.

Report for Your Entire Company — Research and
development activities for yuur entite company should
be reported, including all subsidiaries and divisions
of the company. If y+. desire 1o have subsidiaries
report separately, please write 10 the Census Bureau
and list your subsidiaries.

Period Covered by Repert - The figures reporred
should cover the calendar year if at alf possible.
However, fiscal year data are acceptable for all
items cxcept employment, provided vour fiscal year
ends between Scprember and Mar: Please report
cmployment figures (Items 2B and 4) for the period
identified in cach of the items mentioned.

Geographic Ares Covered — The data are intended
to relate to business firms in the fields of manu-
facruring, minerals and orher economic areas which
opetate one or more establishments in one or more
of the 50 States or the District of Columbia.

Section 1 — GENERAL COMPANY DATA

Item 2 — Sales ond Employment for Compony = In

Item 2A, report the ner sales and receipts of this

company and its subsidiaries to customers ourside the
company. {Exclude d ic intra-company fers

and sales by foreign subsidiaries. Include transfers

to such foreign subsidiaries, however.) The reportad

figures should represent value f.0.b. plant after dis-

counts and allowances and should not include freight -
charges; excise taxes should be included. In Item 2B

report the number of persons employed at the company

in all acrivities in the 50 States or the District of

Columbia during, the pay period which includes the

12th of March, 1971 and 1972. This figure would be
the same as that shown by the company in Item 14

of Treasury Fomm 941, if the company filed one

Form 941 for the entire company.

DEFINITION OF RESEARCH AND NEVELOPMENT

Rescarch and development includes basic and applied
rescarch in the sciences and in engineefing, and
design and development of prototypes and processes.
For the purposes of this questionnsire, research and
development includes activities carttied on by persons
trained, either formally or by experience, in the physi-
cal sciences including related engincering, and the
biological sciences including medicine but excluding
psychology, if the purpose of such activity is to do
one ot more of the following things:
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any sigoificant chenge in the 1971 figures. If your
company did not report for 1971 ot no entries have
been entered in the 1971 columa, fill in the figutes
for both yeats.

1971 figures

Report for Your Entire Compony ~ Research and
development activities for your entire company should

Estimating Research and
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reported, including all ‘subsidiaries and divisions
of the company. If you desire to have subsidiaries
report scparately, please write to the Census Bureau
and Jist your subsidiaries.

Period Covered by Report — The figutes reported
should cover the calendar year if at all possible.
However, fiscal year data are acccprable for alf
items except employment. provided your fiscal year
ends between September and March. Please report
employment figutes (Items 2B and 4) for the period
identified in cach of the jtems mentioned. .

Geographic Area Covered — The data are intended
to relate to business fimms in the fields of manu-
facwring, minerals and other economic zreas which
opcrate one of more establishments iz one or more
of the 50 States or the District of Caiumbia.

Section 1 - GENERAL COMPANY DATA

-ltem 2 — Sales and Employment §o; Compony - In
Item 2A, report the net sales and receipts of this
i company ard its subsidiarics to customess outside the

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a specific
application.

2. Apply cxisting kaowledge to problems jnvolved
in the creation of 3 new product or process, including
work required (o cvaluate possible uses. -

3. Apply existing knowledge to problems inwolved
in the improvement of a present product or process.

Research and development includes the activities
described above whether assigned to scparate re-
search and devglopment organizational units of che
company of carried on by company laboratories and
techaical groups not part of a research and develop-
ment organization. We recognize that the reporting
activitics of such latter groups will requite the use
of estimates for some of the questions,

Activities t> be Excluded from R h ond Develop-
ment — Research and development for purposes of
this survey does not include quality control, routine
product testing, market research. sai.s promotien,
sales service, research in the social sciences or
psychology, or other nontechaological activitics
or technical services.

More specifically, exclude from tescarch and devel-
opment such nontechaological activities as market
tesearch, including statsstical surveys of product
accep , esti of market size, and studies
of channels of disuibution; and market development,
including the sale of cither old or new products to
obtain acceptance of them in new outlets; economic
h and other research in the social sciences;

~company. (Exclude domestic intra pany transfers
and sales by foreign subsidiaries. Include-transfers
te such foreign subsidiaries, however.) The reposted
figures should fepresent value f.o.b. plant after dis-
counts and allowances and should not include freight
charges; excise taxes should be included. In Item 2B
report the number of persons employed ar the company
in all activities in the 50 States or r= District of
Columbia during, the pay period which includes the
12th of March, 1971and 1972 This figure would be
the same as that shown by the company in Item 14
of Treasury Fomm 941, if the company filed one
Form 941 for the entire company.

DEFINITION OF RESEARCH AND DEVELOPMENT

Rescarch and development includes basic and applied
iescarch in the sciences and in engineeting, and
design and development of prototypes and processes.
For the purposcs of this questionnaire, research and
development includes activities carried on by persons
trained, either formally or & =xperience, in the physi-
cal sciences including related engineeting, and the
biological sciences i ing icine but excluding
psychology, if the purpose of such activity is to do
one or more of the following things:

tuding

FEM ROt UHITRUCTION MANUALS

and legal work in connection with patent applications
and litigation, and the sale or licensing of patents.

Also exclude from sescarch and development such
technical sesvices as: quality and quantity control
tests and analyses, wouble-shooting in conncction
with breakdowns in full-scale production, including
related analytical work; technical plant itation
control; work tequired for minor adaptations of a
specific product to mest the requirements of a
specific customer, including installation and servic-
ing in a customer's plant; engincering and other
technical sesvice fumished in accordance with agree-
ments to licensees cutside the company; aid fur-

ished by the h and develop ofganization
to manufacturing divisions to enable them to operate
in accordance with previously determined formulas,
standard practice | tions, or finished product
specifications; aid furnished to develop advertising
programs and to promote of d trate new products
or processes, including the cost of material fumished
for trial or demonstration; assistance in preparation
of speeches and publications for pefsons not engaged
in research and development; and experimental work
performed at the request of the patent division to
ptovide information needed duting the prosecution of
a patent litigation.

Page 2
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Section Il — RESEARCH AND DEVELOPMENT PER-
FORMED WITHIN THE COMPARY, {N THE UNITED
STATES

ltom 4 - Reseorch wad chlopmt Scientists ond
- & and eng s for this survey
are defir-4 ss all persons engsged in scientif 1c or
inecring 3.i% at 3 level which requires a know-
53: of physical a¢ life sciences or engiseeringor
mad:mmcs cquivaent at least t that acquired
tivough cospletion of 3 fourycar college course
with & major ia mese ficlds. tcgardless of whether
they held a callege degree in the ficld

As in the past, the figure on R&D scientists and
eny neers will be obtained primarily from two sources:

1. Records on tha number of scm-msts and mgmeers
assigned 10 h and develop is

is satisfactory so long as the scieatists and engi-
neers of the unit aic assigned 10 research and devel-
opaent on & full-time basis (i.c., no more than 5 per-
cent of their time is spenton mn-u-scarch and devel-
P ). For ple, for company laboratories
performing only ch and develor t, 1epore
the number of scientists and engincers on the tolls in
Januasy. Forother units, use Source 2

2 Figurcs on the proportion of total work rime of

scientists and engincers that is devoted to rescarch

aod development.  For crample, if the engincering

at of a 1¢ g plant had 60 scienusts

md cngmccrs in Jasuary 1973 and one-fourth of the

ists” and engi s’ time duting that month

was charged to research and development projects,

the figure for the number of research and development

scientists and engincers included for that unit would
be 15. .

Estimates of Mon-Yeors — Each of the above two
methods yields an rs:.oate of man'months {for the

1n order to present a reasonable divisionof ume assigned
to Federal and company and other research and devel-
opment programs.,

Please divide the requested figures into the related
cost figures and check the resulung cost figuse of
research and development per scientist and engineer
for reasonableness.

Cost or Receipts for Research oad Development
Performed Within the Compony by Mojor Type und
Source of Funds — Include all costs incurred to sup-
pore ch and develop , exclusive of capital
expendi but including depreciation and overhead.
if you perform research and development for others
on contract, include the total charged for the work
performed, including profit.

The televant costs usually include but are not limited
to the elements listed below:

1. Wages, salaties, and related costs. Material and
supplies consumed (or purchased, if consumption
figuwres are not available); vtshities, such as telephone,
telcgraph, clectricity, water, gas, and fuel; books and
periodicals; travel and entertainment costs and proe
fessional dues.

2. Property taxes and other taxes {except income
taxes) incurred on account of the research and devel-
opment otganization or on the facilities which the
rescarch and development organization uses, Insur-
ancc expense. Maintenance and repair, including the
maintenance of buildings and grounds, depreciation
on buildings, equipment, and vchicles; or rentals.
if any facilitics arc leased.

3. Company ovethead. E a fair shate of the
cost of any functions which supporc reseatch and
developmen: :cuvmes. The basis and method of

(x

mont® of January). If the average of the two January
figuzes 1s representsuve of the entite year, the aver-
age should be entered 1 Item 4C, Column 3, 2s an
estimate of man-ycars. Othetwise, the figure in col-
ums 3 should be estimated scparatcly on the basis
of quanerly. monthly, or other time rccords. Total
man-yeus of research and devclopment scientists” and
ergmeess’ time is the same as the average numbcer
of scienusrs and engincers working dusing the ycar.

Separate figwecs ate reuested on the number of
scicntists and enpineers working on Federal and
company and sther rescarch and development projects.
Rhere and devell work for the Govermn-
ment and for the company is performed by the same
group of scieiists and engineers, 1t will be neces-
sary to distnbute the total number of such scienusts
and engincers atcoxdmg to the program, Federal or
company, for which the research and development
work was petformed. 1.€. 10 use the proportion of the
total wotk time of research and development scien-
tists and engincers that is devoted t0 Federal 2nd
company rescarch and development programs. in order
to disttibute the total reported in Item 4C. The tesult

ing figures should be reported to the nearest man-year,

est 8 0 d costs will depend upon company
practice. The impottant point is 1o be sure thacall
companies include an allowance for oveshcad Items
nomally covered in overhead include the following:

Personnel, including personnel, medical and safety
departments, and cmployec 0¢ industrial relations
department; accounting control and fiscal (Treasures’s
officc); procurement and inventory, including pur-
chasmg, xeccwmg, inspcction, storage, transportas
tion, control, and issue of matcrials and supplies;
other setvices, including leg:l,pubhc relations. shop-
work, analytical work, plant protection, reairangement
of facilities, drafting, pnmms. duphc:ung, transpoee
tation of matenal and per ¢ of motor
vehicles, meszenger setvice, stmog:apb:c setvice,
and photgsaphy, salanics and rclated costs of
research executives not on the payroll of the research
and development otganization.

rendi-

Do not net yous h and development
tures by the au‘:oum of royalucs received from cither

NONCOM] pany units; or the
ctedits teccwcd for ch and develog work
charged or “s0ld™" to other departments or divisions

of scporting company or to outside organizations.

Page 3
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Types of Expense to be Excluded fiom Ressarch and
Davolopncm Cosn — Exclude from the cost of

h and devel performed within the com-
pany the cost of re h and develop cagried on
for the pany by pany research 2and devel-

opment organizations of any kind; or fellowships,
grants, and gifts to promote research and development
or the study of the sciences and enginecering. That
part of company held tresearch and develcpment con-
traces subcontracted to research and devel~pment
organizations outside reporting company. £ . work
that was donc for your laboratories and other tcche
aical units by noncompany or;amw:ons ‘which are
not ch and develop organizations (for
example, model construction by & noncompany model
shop) is to be considered as a purchasc of equipment,
material, or supplics for the coMpany rescacch organi-
zation rather than as subcontracted research and
development,

Capital expendirures, oyaldes paid, patent expense,
income taxes. or interest. Income from sale of prod-
ucts manufactuted in the 1 h and de

organizatioss if these were s0ld to bona f‘de customers.

{tem 5 -~ Research ond Developmnnt Performed Within
the Company by Type and by Sovrce of Funds,

This item provides separate columns for reporting in
1972 the costs of research and development in Federal
contracts and subcontracts, and Company and Other
rescarck and development by the three types, basic,
applied, and development. Definitions of *'Federal,””
and of “"Company and Other’ are provided below,
after the definitions of rypes and methods for esti-
matingthe breakdowns by type.

Types of Reseorch - Breakdown the toral reported in
Item 5 into the categories shown below:

ltem S5A — Basic Reseorch — Include the cost of
research projects which represent original investi-
gation for the advancement of scientific knowledge
and which do not have specific commercial objectives,
although they may be in the fields of present or poten-
tial to the seporting company.

{tem 5B1 — Applied Reseorch - Include the cost of
rescarch  projects  which  reptesent investigation
directed to discovery of ncw scientific knowledge
and which have specific commercial objectives with
respect to cither producls or processes. Note that
this definition of applied research differs from the
definition of basic rescarch chiefly in terms of the
objectives of the seporting company.

{tem 582 ~ Development - Include the cost of proj-
ccts which represent technical activity ceoncerned
with nonrouune pmblcms which are encountered in
t findings or other general scien-
tific knowledgc into pro&uc:s or processes. Do nos
include routine technical services to customers or
other items excluded from definition of tescarch-
development above.

Maethods of Estimoting Reseorch ond Dlvo!cpmont
Expinditures by Type - Many of the companies in
this sutvey have accounts chey believe substanually

FOMA RO-¥ 2INSTRUL TION MANU AL

Page 4



reasonable division of time assigned
y and other research and devel-

requested figutes 1nto che related
kheck the resulting cost figure of
Jopment per scientsst and enginees

L.

b for Research ond Development
the by Mcjor Type ond
L Include all costs incurred to sup-
development, exclusive »f capital
jncluding depreciation sverhead.
isearch and develonr - others
pde the total charged 1v. :he wock
pg profit.

g usually include but are not limited
red below:

g, and related costs. Material and
bd {or purchased, if consumption
pilable); utilities, such as zelephone,
ity, water, gas, and fezl; books and

and entertainment costs and pro-

and other taxes {except income
account of the research and devel-
fon or on the facilities which the
kelopment organization uses. Iasur-
aintenance and repair, including the
Juildings and grounds, depreciation
pipoment, and wehicles; of rentals,
ke leased.

ead. Estimate a fair share of the
ktions which support research and
vities. The basis and method of
ad costs will depend upon company
pportant point 1s 0 be sufe that all
e an allowance for ovethead. ltems
in overhead include the following:

ing personnel, medical and safery
| ecployee or industrial relations
nting control and fiscal (Treasuret's
jent and inventory. including pur-
g, inspection, storage, transporca-
id issuc of materials and supplics,
cluding legal, public relations, shop-
ok, plant protection, rearrangement
fing, printing, duplicating, transpor-
and personnel, maintenance of motor
pger service, stenographic service,
L salaties and telated costs of
es not on the payroll of the reseatch
1 anizaton.

h and develop expends-
kot of toyalties recerved from either
pizations or company units; Or the
for research and Jevelopment work
" to other departments or divisions
iy of to outside ofganizations.

Q
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Types of Exp to be Excluded from R ch and
Development Costs — Exclude frem the cost of
teseatch and development performed within ¢he com-
pany the cost of fescarch and development carried on
for the pany pany h and devel-
opment organizations of any kind, or fellowships,
graats, and gifts to promote resears. and development
or the study of the sciences and engincering. That
part of company held ch and develop con-
tracts subcontracted to fesearch and development
organizations ourside reporting company. All work
that was done for your laboratoties and other tech-
nical units by noncompany osganizations which are
not rescarch and development organizations (for
example, model construction by 2 noncompany model
shop) is to be considered as a purchase of equipment,
material, or supplics for the company research organi-
zation rather than as subc d h and
development.

Capital expenditures, royalties paid, patent expense,
income taxes, of intefest. Income from sale of prod-
ucts facruted in the h and development
ogganization if these were sold to bona fide customers,

1tem 5 ~ Ressarch ond Development Performed Within
the Compony by Type and by Source of Funds.

This item provides separate columns for reporting in
1972 the costs of research and development in Federal
contracts aad sub ts, and Company and Othet
te h and cevelop by the three types, basic,
applicd, and dzvelopment. Definitions of **Federal,””
and of “"Company and Other’* are provided below,
aftzr che definitions of types and methods for esti-
mating th e breakdowns by type.

Types of Ressarch = Breakdown the total reported in
Item 5 into the categotics shown below:

Item 5A ~ Basic Rezearch = Include the cost of
research projects which represent original investi-
gation for the advancement of scientific knowledge
and which do not have specific commercial objectives,
although they may be in the ficlds of present or poten-
tial interest to the reponting company,

item 5B1 - Applied Resecrch - Include the cost of
research projects  which represent investigation
ditected to discovery of new scientific knowledge
and which have specific commercial objectives with
respect to cither products or processes. Note that
this definition of applied research differs from the
definstion of basic research chiefly in terms of the
objectives of the reporting company.

1tem 582 ~ Development — Include the cost of proj-
ects which represent technical activity concerned
with nonroutine problems which are encountered in
translating research findings or other general scien-
ufic knowledge into products or processes, Do not
include routine technical services to customers or
other items excluded from definition of research-
development above.

Methods of Estimating Research ond Development

Expenditures by Type — Many of the compamies in
this survey have accounts they belicve substantially
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meet the defimtions used in this sutvey for basic
tesearch, applied research, and development. 1n most
cases, companies have found it possible to allocate
their own accounts to these Categofies.

If your company does not keep records that meet or
can be allocated to these specific categories, there
are two principal ways to reduce the task of providing
the data requested.

1. Isolate the projects that clestly fall in the develop-
ment category. If your comPany fabricates products,
such development activity will include the design,
constuction, and testing of prototypes and models.
Some defense contracts typically call for several test
models. If your paay’s re h and develop
frequently involves che development of a "’process’”
as in chemicals and peuwoleum, such development
activity would include operations beyond the bench
scale, primatily the design and operations cf pilot
plants or semiworks.

2. Isolate the organizational units whose reseaizh
and development can be readily classified. If a con-
pany has two or morc laboratorics, the expenditures
of some of these laboratories may be all classified
in one or another type of research and development
on the basis of the function assigned t0 che laboratory.

There are lab signed only deveiop
type work. There arc others ¢ngaged only in applied
or basic research, If h and devel wotk

is done in production units 85 well as in various
1aboratories, the rescarch and development work in
the production units will gencrally be of a develop-
ment fype.

The scparate classification of clearly identified
develop perations, pasticulasly in the industries
producing expensive prototypes, will greatly reduce
the balance to be distributed. The distribution will
have to be estimated on the basis of a review of indi-
vidual projects or on the basis of other summaries of
the wotk. Please use the definitions for basic,
applied, and development, as given above. If,
despite these instructions, you feel that you are
unable to distribute your re: ch #ad lop
expenditures into groupings approximating the care-
gories requested, please write to the Census Bureau
describing your accounts and indicating your special
problems. The Bureau may be able to make or obtain
some suggestions that will be helpful in completing
the report form.

q
acy

Types of Activity Included in Development — The
design and operation of pilot plants or semi-works
plants 50 long as the principal putposes ate to obtain
experience and to compile engineering and other data
to be used in evaluating hypotheses, in #fiting prod-
uct formulas or in establishing finished product speci-
fications, in designing special equipment and struc-
tures required by a process, and in prepasing operating
instructions of manuals. The engincering activity
required to advance the design of a product or a
process to the point where it mcets specific functional
and economic requircments and can be tutned over to
manufactuging units. The design, construction, and
testung of preproduction prototypes and models and
“enginceting follow-through™ in the early production
phase is included.
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base the breakdown of research and
sts upon the records of such estab-

salaries report the gross eamings paid
car 1972 to employees engaged in
evelopment, including dismissal pay,
vacation and sick<leave pay, and com-
ind, and prior to such deductions as
ial Security contributions, withholding
surance, and savings bonds. (You
the definition of salaries and wages
for calculating the withholding tax.)
s of officers in the research estab-
a corporation; exclude payments to
rers, if an unincorporated concem.
tS 0 members of amed forces and
ied on your active payroll. (Scientists
e dcfined on page 3 (Item 4).)

supplies, report the delivered cose
materials consumed, whether received
panics, withdrawn from inventory, or
ther establishments of this company.

ials and Supplies, and Item 7D —
y be combi if a separate figure
ined or reasonably estimared from
ts,

s of Basic Research ~ The following
supplied for fields included jn the item:

Includes acronautical, astronautical,
. electrical, and mechanical engineer-
gy and matesials.,

ces ~ Includes geodesy, hydrology,
seismology, soil sciences, etc.

wnces —~ Includes aeronomy, weather
eorology, erc.

ences ~ All sciences, other than
al scienczs, which deal with life
luding plant and animal sciences,
logy, microbiology, pharmacology, etc,

| sciences — All sciences concemed
f scientific knowledge for the iden-
ment, and cure of disease. Includes
ine, neutology, preventive medicine
» psychiatry, dentistry. phamacy, etc.

- To be used for multidisciplinary
linary projects which cannot be clase
one of the above primary fields of

plied Research and Development by
— Enter both Federal and total costs
search and Development by product
bould be entered in the field or product
the rescarch and development projece
peried on regardless of the classifica.
b of manufacturing in which the tesules
For example, research on an elec-
Fot for 2 farn machine should be
easch on clectrical machinery. Also,
tactory bricks o be used by the steel
H be reported as research on stone.
H concrete products rather than primary

83
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ferrous metals, whether performed in dhe steel indus-
try of che stone, clay, glass, and concrete industy.
Research and development work on an automotive
head lamp would be classified in Group 25, rcgard-
less of whether performed by an automotive or. eleg-
trical company. Fields of Applied Research and
Development are listed below. For those companies
familiar with the Standard Industrial Classificacion,
the 1967 SIC number or numbers are given after each
title.  Note, however, that the SIC definition hese
applics to the ficld of research and development
effort, and not necessarily ¢o the field in which yout
company’s manufacturing output is classified.

Preduct Group

1 Atomic Energy Devices .. Applicd Research and
Development on atomic energy devices, previously
reported  separately, should be included with re-
search  and  development as classified in the
categorics listed on lines 2-33. Examples of the
fields of research and development activties on
atomic energy devices and the product groups in
wllllich such activities should be reported are as
follows:

Product

group
No.

Activity

Radioactivc isotopes and other
radiation sources ... ...

Partially fabricated reactor fuel element
materials and control zods, . . ..

e

creea.. 12
Nuclear reactors. ., . ... ceeee. Y
Reactor components and equipment. . ... .

Core structurals (barsels, cans, boxes,
plates, etc.)

Heat exchangers and condensers

e e

R R R I

Valves.........

> 14

Complete reactor fuel elements and control
rods for use in:
Propulsions ...vveevruenn..,
Powerplants.........
Other . ...
Atomic waste casks , , .,
Fuel handling equipment . ..

Control rod drive mechanism and
components for:

Powerplants ..., ....

R

“ee e e

Propulsions

Pressurizers, components and auxiliary {
equipment . ...
Pumps

o

Accessory §
control

Atom smashcrs (particle accelerators) ... 24
Hot laboratoty equipment , . . .
Special instrumenzation . ., , .

s e

e awae

cEs e e e

s e v e
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2 Faods and Kindred Products ($IC 20) — Foods
and beverages for human consumption and certain
related products, such as vegetable and animal
fats and oils, prepared feeds for animals and
fowls,

3 Textile Mill Products ($IC 22) ~ Mill prepagation
of fibets and mill manufactuge of yarn, thread,
braids, ewine, and cordage; manufacture of broad
and nasrow woven fabric, knit fabric, catpets and
rugs from yam; dycing and finishing fiber, yam,.
and knit apparel; coating, waterproofing, of other-
wisc treating fabric; the integrated manufacrure
of knit appatel and other finished articles from
yam; the manufacture of fele goods, lace goods,
bonded fiber fabrics, and miscellancous cexsiles.

4.Basic Industrial {norganic and Orgenie Chemicels
($IC 281). Includes radioactive isotopes and other
radiation sources.

5 Plastics Moterials and Synthetic Resins, Syn-
thetic Rubber, Synthetic and Other Mag-Mode
Fibers Except Glass (SIC 282) - Exclude glass.

6 Drugs (SIC 283) - Mcdicinal Chemicals, biologi-
cal and_ botanical products, and phamaceutical
preparations.

7 Agricultural Chemicals ($IC 287) -~ Fercilizers,
agricultural pesticides, and other agricultural
chemicals.

8 All Other Chemicals (Balance of $iC 28) - Explo-
sives, soaps, glycerins, detesgents and cleaning
Preparations, paints and vamishes, toilet prepara-
tions, and miscellancous chemical products,

9 Petroleum Refining and Extraction, and Naturaf
Gas (SIC 13 and 29) ~ Exclude geological and
geophysical exploration activities.

10 Rubber ond Miscelianeous Plastics Products
($1C 30) ~ Fabricated rubber such as industrial
and mechanical rubber goods and fabricated
plastics products.

11 Stone, Clay, Gloss, ond Concrete Products
(SIC 32) ~ Ceramics, glass, clay products, abra-
sives and asbestos products, cement, stone prod-
ucts, concrete products, and other nonmerallic
mineral products.




12 Primary Ferrous Preducts (SIC 331, 332, 3391,

and 3399) - Products of blast furnaces, steel
works, rolling and finishing mills, 1ron and steel
castings and forgings. Includes partially fabri-
cated reactor fuel element materials and control
rods.

13 Primory and Secondary Nonferrous Metals (Balance

of SIC 33) - Primary and sccondary smelting and
refining of nonferrous metals; rolled, drawn, and
extruded nonfertous meral products, castings
and forgings.

14 Fabricoted Motcl Products (SIC 34) - Tinware,

hand tools, nonelectric heating appatatuz, fabri-
cated structural metal products, metal stampings,
fabricated wire products, etc. Includes: nuclear
teactors; reactor COMP s and i ; core
structurals (barrels, cans, boxes. plates, ctc.);
heat exchangers and condensers; valves; pl

reactor fuel clements and control rods for use in:
propulsions, powsr plants, andother systems; atomic

waste casks.

15 Engines and Turbines (SIC 351) -~ Steam engines,

16 Farm Machi

17 Con:!mction, Mining, and

18 Metalworking M

19 Office,

steam, gas and hydraulic tutbines, diesel and
other intemal combustion engines, n.c.c.

y and Equipment (SIC 352) —~ Farm
machinery, including tractors for fam use.

Material Handling

y ond Equip (SIC 353) - Construc-
tion, mining, and oil field machinery and equip-
ment, clevators, conveyors, hoists, industrial
trucks, tractors, trailers and stackers.

Y and Equipment {SIC 354)~
Machine tools, dies, machine tool accessorics,
rolling mill machinery, power driven hand tools,
wire fabricating hinery and equip , and

bile mai machinery and equipment.

Computing, and Accounting Machines
(SIC 357) — Typewriters; electronic computing
equipment; calculating and accounting machines;
scales and balances (except Ilaboratory); and
other computing and office madhines.

20 Other Machinery, Except Electrical (Balance of

E

SIC 35) — Special industrial machinery, except
metalworking, such as food products machinery,
textile and paper industrics machinery, general
industrial hinery and equip , and miscel-
lancous machinery except electrical. Includes
atomic fuel handling equipment; control rod drive

hanism and cor s for: power plant,
propulsions;  pressunizers, components  and
auxiliary equipment; pumps.

Q
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21

2

23

24

25

2

27

2

Electric Transmission and Distributian Equipment
(SIC 361) — Electric measuring instruments and
test equipment, power, distribution and specialty
transformers, switchgear and switchboard trans.
formers, etc.

Electrical Industriol Apparotus (SIC 362) —~ Elec-
tric motors and gencrators, motor starters and
controls. welding apparatus, carbon and graphite
brushes, electrodes, capacitors, condensors,
and rectifiers., Includes accessory instzument-
ation for reactor control.

Radio ond Television Receiving Sets, Except
Communication Types (SIC 365 — Radio and
television receiving sets, except communication
types and phonograph records.

Electronic Compenents aond Accessories, Com-
munications Equipment (SIC 366~67) — Electron
tubes, cathode ray twbes, resistors-capacitors,
transformers and other components for electronic
end products, solid state electronic devices, and

lephone and telegraph app Also includes
electronic guid control sub blies, radar
and radio equipment, and eclectronic sighting

devices. Includes atom smashers (particle
accelerators),
Other Electrical Machinery Equipment ond Supplies

{Bolance of SIC 38) ~ Houschold appliances, elec-
tric lighting and wiring equipment, and miscella-
neous electrical machinery equipment and supplies.

Missiles (SIC 192) - Including frames or struc-
rures, launching and handling support equipment
and work on the missile system as a whole. Elec-
tronic guidance control subassemblies and radar
should be included in Group 24 above, Rocket
motors should be included in Group 28 below.

Space Vehicles (SIC 192) = Including frames or
structures, launching and handling support equip-
ment and work on the space vehicle as a whole.

Aircraft ond Ports (SIC 372) -~ Piloted and
unpiloted airzraft =nd parts of all types, including
engines and auxiliary equipment such as landing
gear, deicing equipment, turrets and turret drives,
and other auxiliary equipment specifically adopted
for aircraft. Radar and radio equipment and elec-
tronic  sighting devices should be included in
Group 24 above. Acronautical instruments should
beincluded in Group 31 below.

29 Mator Yehicles and Equipment (SIC 371) — Applied

Page ?

1

teseatch and development related to motor
vehicles, including automobiles, uucks, busses,
and special purpose motor wvehicles such as
ambulances, fire engines, personnel catriers,
amphibian motur vehicles, and tnuck and auto-
mobile trailers, and to motor vehicle equipment
and parts (exclude batteries, tires, engine clec-
trical equipment, etc.).

f'}8

84

30 Other  Tronsp

PPrys E‘ .r 4+ (ﬂ [} o'
SIC 37) - Ship and boar building and repairing,
railroad equipment, motorcycles, bicycles and
parts, etc.

31 Professional Scientific and Controlling Instru-

mants, Photographic and Opticol Goeds; Watches
and Clocks (SIC 38) - Engincering, laboratory,
and scientific and research instruments, instru-
ments for measuring, controlling and indicating
physical characteristics.  Opucal instruments
and lenses, surgical, medical, #nd dental instru-
ments; fire conttol apparatus; ophthalmic goods,
photographic equipment; and watches, clocks, etc.
Includes hot laboratory equipment, and special
instrumentation,

32 Ordnance, Except Missiles (Balonce of SIC 19) -

Artillery, small ams, ammunition, tanks, and
parts, etc-

i
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fansmission ond Distribution Equipment
- Elecrric measuring instruments and
pent, power, distnbution and specialty
be, switchgear and switchboard trans-
e

ndustrial Apparatus (SIC 362) — Elec-

and generators, motor starters and
elding apparatus, carbon and graphite
electrodes, capacitors, condensors,
ers. Includes accessory instruments
actor control.

Television Receiving Sets, Except
ion Types (SIC 365) ~ Radiv and
receiving sets, except communication
onograph records.

Components ond Accessories, Com-
Equipment (SIC 366-67) ~ Electron
ode ray tubes, resistors-capacitors,
and other components for electronic
ts, solid state electronic devices, and
telegraph apparatus.  Also includes
guidance control subassemblies, radac
equipment, and electronic sighting
Includes atom smazhers (particle

s).

trical Machinery Equipment and Supplies
f $1C 36) = Houscehold appliances, elec-
bg and wiring equipment, and miscella-
trical machinery equipment and supplies.

SIC 192) - Including frames of stuc-
hching and handli PP uip:

bn the missile system as a whole. Elec-
Hance control subassemblies and radar
included in Group 24 above. Rocket
bould be included in Group 28 below.

hicles (SIC 192) = Including frames or
, launching and handling support equip-~
work on the space vehicle as a whole.

ond Ports (SIC 372) - Piloted and
aircraft and parts of all types, including
nd auxiliaty equipment such as landing
ing squipment, turrets and tusree drives,
auxiliaty equipment specifically adopted
t. Radar and radio equipment and elec-
ghting devices should_be included in
above. A ical inst should
d in Group 31 below.

icles and Equipment (SIC 371) — Applied

and development related to motor
including automobiles, trucks, busses,
ial purpose motor vehicles such as
ks, fice engincs, personnel carriers,
motor vehicles, and truck and autor
ilets, and to motor vehicle equipment
{exclude batteries, tires, engine elec-
pment, etc.).

84
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30 Other Tronsportotion Equipment {Balance of
SIC 37) - Ship and boat building ard repairing,
railroad equipment, motorcycles, bicycles and
parts, etc.

31 Professional Scientific ond Controlling Instru.
ments, Photographic ond Optical Goods; Wotches
ond Clocks (9SIC 38) —~ Engineering, laboratory,
and scientific and research instruments, instru-
ments for measuring, controlling and indicating

h and Dera]
formed Within the Company, by S
States in which your re h and P
laboratories or facilities are located and ceport the
cost of resecarch and development for each State. It
is not intended that information reported reflect
individual assignments outside the home State of
the particular rescarch staff. As much as 10 per-
cent of the total may, if desited, be reported as
“"Not distributed by State.”

S 1l ~ RESEARCH AND DEVELOPMENT PER-

ftem 10 - Cost of R

pment Per-
- List the

devel

4

physical characteristics.  Optical in
and lenses, surgical, medical, and dental instru-
ments; fire control apparatus; ophthalmic goods,

photographic equip i and watches, clocks, etc.
Includes hot laboratory equipment, and special
instrumentation.

32 Ordnonce, Except Missiles (Balonce of SIC 19) ~
Artillery, small ams, ammunition, tanks, and
parts, etc.

FORMEO OUTSIDE THE COMPANY

{tem 11 - Toto! Company Funds Spent fer Research
and Development Activities Performed Outside the
Compony Within the United Stotes ~ Report the
amount of company funds spent for research and
development performed outside of the company within
the United States. This item includes contracts to
outside organizations, but specifically excludes

beontracting of Federal Govemment or other com-
pany contracts.
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Other S<ience Resources Publications

REPORTS

Immigrant Scientists and Engineers in the
United States. A Study of Characteristics
and Attitudes

A Price Index for Deflation of Academic R&D
Expenditures

Scientific Human Resources: Profiles and
Issues

Papers and Proceedings of a Colloquium on
Research and Development and Economic
Growth/Productivity

1969 & 1980 Science & Engineering Doctorate
Supply & Utilization

IToxt Provided by ERI

Q
LRIC 54

NSF No.

73-302

72-310

72-304

72-303

71-20

Price

$1.25

$0.25

$0.25

$0.75

$0.50

HIGHLIGHTS

“State Agency R&D Expenditures Almost
Quadrupled From FY 1964 to FY 1973”

“1973 Graduate Science Enrollment Down
Another 2 Percent”

“Federal Funding in Higher Education:
Academic Science Shown Decline in FY
1973”

“Immigration of Scientists and Engineers
Drops Sharply in FY 1973; Physician
Inflow 5till Near FY 1972 Peak”

“Federal Scientific and Technical Personnel
Increase Slightly in 1972; Health
Personnel Gain Sharply”

“Selected Characteristics of Five Engineerin
and Scientific Occupational Groups, 1972’

“Changes in Graduate Programs in Science
Engineering, 1970-72 and 1972-74”

“Undergraduate Enrollments in Science and
Engineering”
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Publications
NSF No.  Price
73-302 $1.25
72-310 $0.25
72-304 $0.25
72-303 $0.75
71-20 $0.50

H'SHLIGHTS

“State Agency R&D Expenditures Almost
Quadruplec From FY 1964 to FY 1973”

1973 Graduate Science Enroliment Down
Another 2 Percent”

“Federal Funding in Higher Education:
Academic Science Shown Decline in +Y
1973”

“Immigration of Scientists and Engineers
Drops Sharply in FY 1973; Physician
Inflow Still Near FY 1972 Peak”

“Federal Scientific and Technical Personnel
Increase Slightly in 1972; Health
Personnel Gain Sharply”

“Selected Characteristics of Five Engineering
and Scientific Occupational Groups, 1972”

“Changes in Graduate Programs in Science and
Engineering, 1970-72 and 1972-74"

“Undergraduate Enroliments in Science and
Engineering”’
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