TITLE
INSTITUTION
REPORT NO
PUB DATE
NOTE

|
|
ED 064 074

EDRS PRICE
DESCRTIFTORS

IDENTIFI®RS

A3STRACT

legislators,

DOCUMENT RESUME
SE 013 576

Research and Davelopment in Industry, 1969,
National Science Foundation, wWashington, D.C.
NS¥-71-18

Apr 71

103p.

AVATLA3LET FRCOM sSuperintendent of Documents, U.S. Government Printing

Office, Washington, D.C. 20402 (Stock No. 3800-0100
$1.00)

MF-30.565 HC-3$6.58

*Financial Support; Industry; *Research and
Develorment Centers; *Research Needs; Resource
Materials; Scientific Research; *Surveys;
Technology

National Sciznce Foundation

This report, the 15th in a series extending back to

1953, presents the results of a 1969 National Science Foundation
survey of industrial research and development. The data obtained are
designed to provide information useful to governrent cfficials,

and other individuals concerned with evaluating the role

of research and davelooment in furthering the national welfare and in
the allocation of scientific resources. (Author/CP)




U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF GOUCATION
THIS DOCUMENT HAS BEEN REPRO
DUCED EXAUTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIS
INATING 1T POINTS OF VIEW OR OPIN
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY

LU VUSVI 4

Research
and
Development

in Indusfry
1969
Funds, 1969

Scientists & Engineers
January 1970

Surveys of Science
Resi[burces Seri
NATIONAL %CIENCE FOUNDATION

, NSF 71.18
i

/'v' R
/

X

TN\ &
IR,
/\ i} I '.‘A :'!! §\\r\. ;

2 n'}'\\\'ﬂ,“'." Wl N
13 ;‘p. V"‘F‘i ‘

N\ f’,’:\."f";\?fl Al \'\\ \u‘i'ld
L oLl




Research
and
Development

in Industry

1969

Funds, 1969
Scientists & Engineers
January 1970

Surveys of Science
Resources Series

NATIONAL SCIENCE FOUNDATION
NSF 71-18




For sale by the Superintendent of Documents, U.S. Government Printing Office
Weshington, D.C. 20024 - Price $1
Stock Number 3800-0100

.3

-y



FOREWORD

IN RECENT YEARS, the nationsal investment in research and development has been
growing, but at a slower rate than in the fifties and early sixties. Despite this
R&D slowdown, industrial R&D support has been the major influence behind the
growth of research and development. It is uncertain, particularly in view of the
recent economic slowdown, whether industrial R&D spending will continue to post
significant gains. Yet, indnc rial research and development seems more important
than =ver for the Nation’s economic welfare.

At prese.t, industrial research and development is undergoing a noticeable
change. Although primary emphasis still focuses on the traditional objectives of
achieving customer satisiaction, improving profitability through new and improved
products and processes, and servicing the Nation’s defense and space programs, an
additional element, though still relatively modest in size is becoming increasingly
important—research and development in the area of the Nation’s mounting social
and environmental probleras. This research and development is not only directed
toward alleviating our current difficulties, but is also attempting tc identify and
minimize adverse effects which may accompany future scientific and technologicz.l
advances.

The National Science Foundation both conducts arnd sponsors surveys in the
various sectors of the economy to better understand changes in R&D emphasis, as
well as to measure the growth, magnitude, and other characteristics of research and
development| The data obtained from these surveys are published by the Founda-
tion and are designed to provide information useful to Government offiicals,
legislators, and other individuals concerned with evaluating the role of research and
development in furthering the national welfare and in the allocation of scientific
resources,

" This report presents the results of tke 1969 survey of industrial research and

-"development and is the 15th in a series extending back to 1953) The report was

prepared in the Office of Economic and Manpower Studies, Thomas J. Mills, Head.
Data contained in the survey were coliected aad compiled by the Bureau of the
Census, U.S. Department of Coramerce, under the general direction of Owen C.
Gretton, Chief, Industry Division.

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

CHarLEsS E. FAaLK

Director, Division of

Science Resources and Policy Studies
Arrr:, 1971
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Between January 1969 and January 1970 the
full time-equivalent (FTE) number of R&D
scientists and engineers employed by industrial
firms dropped from 387,100 to 380,600. This wr.s
the first decline recorded in this 13-year series,
and was primarily accountable to cutbacks in
personnel working on Federal R&D programs.
Recent employment data indicate a continuation
of this decline.

Almoss all of the decline in employment of R&D
scientists and engineers occurred in the aircraft
and missiles industry, primarily reflecting cut-
backs in National Aeronautics and Space Ad-
ministration (NASA) programs. The rumber of
R&D professionals working on Department of
Defense (DOD) programs remained about level
between 1968 and 1969.

e
R DR
i 1y e R

’ 3
Constant 1967 dallars /’

Current dollars

® In 1969 there were 26 R&D scientists and engi-

neers for every 1,000 employees in R&D-per-
forming companies, down from 30 in 1964 and
1965.

® The cost per R&D scientist or engineer amounted

to $48,200 in 1969, up 19 percent ver the 1965
figure. If measured in constant dollars, there has
been essentially no increase over the entire 4-year
period.
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® The Federal Government was the source of 47
percent of the R&D dollars spent by industrial
firms during 1969. This ratio is down from the
1959 high of 59 percent.

® DOD and NASA furnished 89 percent of the
Federal R&D funds to industry in 1969. In addi-
tion, these two agencies supported 89 percent of ® The Pacific States led in R&D performance in

the industrial scientists and engineers working 1969 with 27 percent of the total. The Middle
on Federal programs at an average snnual cost Atlantic and East North Central States follcwed
of $56,200 per R&D professional. with 23 pereint and 19 percent, respectively.

o In 1969 industry financed 53 percent of its R&D
efforts with its own funds. This is an increase
from 41 percent in 1959.

o Industry allocated 3 percent of its 1969 R&D
funds to basic research. Over one-half of this
amount was spent on the physical sciences.

® The four companies with the largest R&D pro-
grams in 1969 accounted for 19 percent of all ]
industrial research and development that year.
These same companies accounted for 7 percent o1
the sales and 8 percent of the employment of all
R&D-performing manufacturing companies.

e Applied research ¢..” d:velopment spending by
industry amounted t. $17.8 billion in 1969. Five

e In 1969 R&D-performing manufacturing com- product fields—guided missiles and spacecraft,
panies spent an average of 4.0 percent of their electrical equipment, aircraft and parts, ma-
net sales on R&D activities, the same ratio a3 in chinery, and chemicals—made up over 70 per-
1968 but down from 4.6 percent in 1964. cent of this amount.
ix "




EARLY $26.2 BILLION was spent on research and
development in the United States during 1969.
The work represented by this total was carried on
by a variety of organizations, from small commercial
R&D laboratories to large, centralized research
facilities maintained by major industrial firms, and
including in-house laboratories of Federal Govern-
ment agencies, university research departments, and
the R&D facilities of philanthropic foundations and
other nonprofit institutions.

The relative importance of research and develop-
ment in the economy can be seen by comparing
these data to the country’s gross national product
(GNP), a reasure of the Nation’s total output

R&D/GRPY

Percant

INTRODUCTION

of goods and services. The total R&D/GNP ratio
was 2.8 percent in 1969, down from the peak level
of 8.0 percent 5 years earlier. Estimates of total R&D
spending for 1970 foresee giowth over 1969 at a
somewhat slower raie than that of the GNP. Al-
though the growth rate of total industrial R&D
expenditures is expected to be lower than that of
the GNP between 1969 and 1970, the growth in
company’s own funds is expected to be higher.

Industrial firms undertake about 70 percent of the
national R&D effort, in dollar terms. This share has
remained about the same over the period 1964-69,
but is down from the 1960 level of 77 percent. In
1969 industry spent 86 percent of all development
funds, about the same as the 1960 ratio.
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Research spending by industrial firms experienced
a relative decline during the sixties. In 1960 industry
performed 28 percent of the country’s basic research
effort; by 1969 this had fallen to 17 percent. Over
the same period industry’s applied research share
slipped from 66 percent to 59 percent. Although in-
dustrial research spending has increased at a slower
rate than the overall nationzl gain, there has been a
substantial rise in absolute terms. Between 1960 and
1969 industrial basic research expenditures increased
from $376 million to $646 million. A number of com-
panies have established extensive research facilities
designed to keep industry in the forefront of sci-
entific advancement. The vast majority of this re-
search, however, is directed toward areas related to
current or potential product lines.

This report covers R&JD expenditures for 1969 and
professional manpower in January 1970. The 1969
survey covered substantislly fewer companies than
in previous years. The samdle was restricted to the
approximately 1,200 companies with R&D programs
of $200,000 or more. These firms account for abou*
98 percent of all industrial R&D performance. The
1968 survey obtained data from approximately 2,400
companies. In the statistical tables, the companies

xii

i1

previously included in the sample, but excluded for
1969, were carried forward at their 1968 R&D per-
formance levels. If these companies were moved
forward into 1989 based on their average change
over the preceding 5 years, the R&D totals would
be increased by less than 0.05 percent. See the
technical notes for additional detail.

This survey does not cover a few organizations,
such as trade associations, which are estimated to
account for less than 1 percent of the Nation's
annual volume of industrial R&D performance funds.
Although trade associations are nonprofit organiza-
tions, their primary mission is to serve industry.

R&D: Industrial vs. Product Classification

This report presents industrial R&D data on two
different bases. First, appendix tables B~1 through
B-35 and B-43 through B-56 furnish total R&D
data on the traditional industry basis for the years
1953 to 1969. The second approach, in appendix
tables B-36 through B-42, presents, the applied re-
search and development data on a pioduct basis for
1959 to 1969. Because of its generalized nature, basic
research cannot readily be classified by product field;
instead, these data are classified by field of science.

-
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R&D Funds

Industrial spending for research and development
reached a level of $18.5 billion during 1969, $1
billion more than in 1968, Over the past decade,
industrial R&D funds have increased at the rate of
7 percent a year. In constant dollars, this increase
has been 4 percent per year.

Leading industries

Over one-half of the industrial R&D funds are
spent by companies in two industries—aircraft and
missiles and electrical equipment and communica-
tion. In 1960, these two industries accounted for 55
percent of the industrial R&D total with the former
industry spending $5.8 billion and the latter $4.3
billion. The high level of R&D expenditures in these
industries results primarily from the large volume of
Federal contract work.

Funds for R&D perfuv nance, by josustyys: ™
195669 IR
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GENERAL CHARACTERISTICS

During 1969, firms in three other industries—
chemicals and allied products, machinery, and motor
vehicles and other transportation equipment—
accounted for an additional 28 percent of the indus-
trial R&D total. Most of the R&D effort in these
industries was financed with companies’ own funds.
All other industries combined accounted for the
remaining 17 percent of the total with no one indus-
try spending more than 4 percent of the total.

Size of companies

In 1969 companies with 10,000 or more employees
conducted 85 percent of the research and develop-
ment performed in industry. This ratio, however,
was only equaled or exceeded in 5 industries—
machinery, 85 percent; electrical equipment, 88
percent; petroleum, 93 percent; motor vehicles, 98
percent; and aircraft, 98 percent. In the nonmanu-
facturing industries where most of the R&D per-
formance is conducted by small firms, only 5 percent
was conducted by companies with 10,000 or more
employees. For all other industries combined,
slightly more than two-thirds of the research and
development was performed by companies in this
size-class.

Federal share

The Federal Government financed 47 percent of
the R&D work performed in industry during 1969.
This amounted to $8.6 billion and was the same
amount as in 1968,

Nearly 80 percent of the Federal share in 1969
went to companies in the aireraft and electrical
equipment industries. This ratio is about the same
as 10 years ago but down slightly from a high of 84
percent in 1963. Firms in these two industries were
the only ones to finance over one-haif of their R&D
effort with Federal funds.
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Federsl and company share of industrial
R&D spending, 196369
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Source: Nationai Scisnce Foundation

Data on federally financed R&D performance
presented in this report differ from data in Federal
Funds for Research, Development, and Other Scientific
Activities' in that data in this report represent
expenditures primarily for the calendar year while
data in Federal Funds represent obligations for the
fiscal year. In addition, certain Government agencies,
such as NASA, reporting for Federal Funds attribute
their entire costs to research and development,
whereas firms supplying off-the-shelf items to these
agencies consider these to be routine sales and not
connected with research and development.

! National Science Foundation, Federal Funds for Research,
Development, and Other Scientific Activities, Fiscal Years 1969,
1570, and 1971, vol. XIX (NSF 70-38) (Washington, D.C.
20402; Supt. of Documents, U.S. Government Printing
Office, 1971.)
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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 expenditures of industry - administered
FFRDC’s are classified with those of the administer-
ing company.

R&D effort in industry-administered FFRDC's
amounted to $464 million in 1969, 12 percent above
the 1968 level. Basic research increased from $35
million to $37 million. Applied research amounted
to 895 million in 1969, $8 million over the 1968
figure. Development increased from $293 million to
$332 million between 1968 and 1969. In January
1970 there were 7,337 FTE R&D scientists and
engineers in these centers, while 7,214 were employed
in January 1969.

Distribution of Federal R&D spending in
industry, 1959 and 1969

Motor vshicles and other
transportation
squipmant
4%

Aircraft
and missiles
49%

Electrical equipment
and communication
29%

Other
industries

Chemicals
3%

1958

Motor vshicles and other
transportation
squipmant
5%

Aircraft
and missilas
52%

Elgctrical equipment
industries and communication
Chamicaa 9% 21%
%
Machinery
5%

1988

Source: National Sclance Foundation
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Company-financed R&D performance

In 1969 companies invested $9.9 billion of their
owl. funds in R&D activities. This was 11 percent
more than was spent on these activities in 1968 and
compares with no increase in Federal R&D support
between 1968 and 1969.

In addition to the $9.9 billion of company-
sponsored R&D effort conducted within the com-
panies’ own laboratorics in 1969, industrial firms
provided 8279 million to outside organizations. One-
half of this money was contracted to other companies,
while universities and colleges and other nonprofit
institutions were the recipients of the remaining
one-half.

Company investment in research and development
is one way for industry to improve its profit poten-
tial; for many firms, another way is investing in new
plant and equipment. The following table shows that
since 1960 industry has spent between one-third and
one-fourth as much on R&D activities as on new
plant and equipment. In recent years, however, this
ratio has been increasing.

Tompany-financed |Businessexpenditures

research and develop-| for new plant and R&Daa s

Year ment in manufactur- | equipment for manu-| percent of
ing comnanies facturing companies |new plant and

equipment

(Dollars in billions)
1053...... s $2.16 $11.86 18
1956.._... e2.42 11.89 20
1960...... 4,37 15.09 29
1885, .-... 6.33 23.44 20w
1966...._. 7.00 28.20 25
1967...... 7.85 08.51 28
1868_._... 8.70 28.37 31
1969._..... 9.76 31.68 30
s Estimated.

Sources: National

Office of Busineas Economics.

Beience Foundation and Department of Commeroe,

(For detailed data on this section see appendix tables B-1

ol $278 million

_ By type of arganizstion

Other S b Other
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Employment of R&D Scientists and Engineers

In January 1970, industrial firms employed the
full-time-equivelent (FTE) of 380,600 R&D sci-
entists and engincers, a decline of 6,500 from the
January 1969 level. This decrease of nearly 2 percent
over the year was primarily attributable to man-
power cutbacks in the aircraft and missiles industry.
Over the year, employment of scientists and engi-
neers in this industry dropped from 97,600 to 90,000,
with slightly more than one-half of the decline
affecting professionals engaged in Federal contract
work, primarily for the National Aeronautics and
Space Administration. There are indications that
this decline is continuing.

In addition, between January 1969 and January
1970, scientist and engineer employment on com-
pany-funded R&D activities in the aircraft and
missiles industry fell by 3,500 persons, a decline of
13 percent. Despite this decline in personnel, aircraft
firms increased their company R&D spending by 11
percent between 1968 and 1969, all of it in develop-
ment work. This largely reflected the completion of
the research phase of some commercial R&D projects,
and the shifting of emphasis into the more expensive
developmental work of producing prototypes.

The only other industries reporting significant
decreases in scientist and engineer employment over
the year were motor vehicles—down 1,000 to 23,700,
and fabricated metal products—off 600 to 6,000 R&D
professionals. Virtually all of the manpower decline
was in companies employing 10,000 or more persons.
Industries showing important increases between
January 1969 and 1970 were machinery (up 1,300),
drugs (up 700), and electrical equipment (up 700).

Sources of support

Beginning in 1964, the number of scientists and
engineers engaged in Federal Government R&D
efforts undertaken by industrial firms dropped by
18,000, from nearly one-half of the all-industry total,
to less than 40 percent by the beginning of 1970. In
contrast, the count of R&D professionals engaged in
company-funded activities continued to rise all
through the sixties.

Federal

The industry employing the largest number of
R&D scientists and engineers working on company
programs in January 1970 was electrical equipment
and communication, followed by the chemicals
industry. The primary employer of R&D profes-
sionals engaged in contract work for the Government
was the aircraft and missiles industry.

Employment gains: scientific vs. other industrial

A measure of the relative emphasis placed on
science and technology within industrial firms is the
ratio of R&D scientists and engineers to total em-
ployment. In 1969 there were 26 of these scientific
professionals for every 1,000 employees in R&D-
performing companies, down from 30 in 1964 and
1965. Placement of scientists and engineers into
R&D activities has not kept pace with the overall
employment growth of these firms. The ratio decline
has been particularly steep in the aircraft industry,
falling from 113 in 1965 to 78 in 1969.

(For detailed data on this section see appendix tables B-12
through B-16, B-18, and B-19.)
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Distribution of R&D Funds, by Size of Company
and R&D Program

® Industrial R&D performance is heavily con-
centrated in a relatively small number of large
Ré&D-performing companies. Only 3 percent of the
estimated 11,000 R&D-performing companies had
10,000 or more employees in 1969. Yet these com-
panies accounted for 85 percent of the research and
development conducted in industry. The 209 R&D-
performing companies (2 percent of total) with
employment between 5,000 and 9,999 spent an
additional 6 percent of the industrial R&D total.

o Fifty-six percent of the research and develop-
ment in industry in 1969 was performed by twenty
companies.

® Thirty companies had R&D programs of $100
million or more during 1969. The average size R&D
program of these companies was nearly $400 million.

® Only 6 percent of the R&D-performing com-
panies had R&D programs of $1 million or more in
1969. Forty-two percent of these companies had
10,000 or more employeer and these firms conducted
85 percent of all industrial research and development
during the year.

6 A
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® The four largest R&D-performing companies
performed 19 percent of the research and develop-
ment in industry during 1969. This amounted to $3.5
billion. These same firms accounted for 7 percent of
the sales of all R&D-performing companies and, on
the average, spent over 10 percent of their sales on
R&D activities, more than 2.5 times the all-industry
average.

o These concentration ratios are based on rank-
ing companies by size of R&D program. If companies
were ranked by sales size, the levels of concentration
would differ.

e The R&D concentration ratios for the four
largest R&D-performing companies in each of the
five leading industries ranged from 36 percent in
chemicals to 92 percent in motor vehicles.

e In only two industries—chemicals and non-
manufacturing—did the 20 largest R&D-performing
companies perform less than 70 percent of the indus-
try’s research and development. The ratios were 68
percent in the former industry and 60 percent in the
latter.

@ The four leading R&D-performing companies
conducted 25 percent of all the Federal R&D con-
tract work in industry in 1969. The top 20 companies
performed 71 percent.

(For detailed data on this section see appendix tables B-20
through B~25.)

Al First 4. Companies

N industries

Aircraft and
M missiles

S Electrical equipment
Y and communication

¢ . .

Chemicals and

N alfied products

' Machinery

BB Motor vahicles and other

transportation equipment

i8

-




Distribution of R&D Funds, by Major Type of
Cost

® Companies accounting for 76 percent of all-
industry R&D spending in 1969 reported thesc
allocations by major type of cost. These costs were
broken down as follows: salaries and wages of R&D
scientists and engineers, 30 percent; salaries and
wages of supporting personnel, 20 percent; materials
and supplies, 18 percent; and other R&D-related
costs, 32 percent. This represented a somewhat
greater allocation to salaries of R&D scientists and
engineers and less allocation to materials and
supplies than in 1962.

¢ In all major manufacturing industries—except
aircraft and electrical equipment—salaries and wages
accounted for more than one-half of all R&D costs
in 1969.

® During 1969, other R&D-related costs made
up the highest proportion of total R&D costs in the
aircraft industry—39 percent. The lowest propor-
tions were in the instruments and lumber industries
—322 percent.

Scientists & i

engineers

Support.
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Cost per R&D sclentist or engineer, by Industry and type of cost, 1969

Supporiing Materials and
Man years of | Total cost per Salaries and | personnel cost | supplies cost Other costs
Industry R&D solentists | R&D soientist | wages per R&D per R&D per R&D per R&D
and engineers or engineer scientiad or acisntiat or soientiat G soientist or
engineer engineer enginoer engineer
Al industries. ... cocecnnnrracnana-- 883,200 $48,200 $14,300 $9,500 $8,800 $15,600
Airoraft and missiles. ... .. ccceocean--- 93,900 61,800 15,800 9,600 12,500 23,900
Electrical equipment and communication. 100,800 42,600 12,600 7,800 8,700 13,400
Chemicals and allied products. .. ..----- 42,000 41,700 15,000 8,800 6,000 11,900
Machinery. . ccccccceanaan fevmmemmm—— 43,400 40,300 13,200 8,600 6,500 11,900
Motor vehicles and other transportation
equipment. - - - cooocaacococeona- 23,900 68,900 18,100 22,200 12,100 18,500
Professional and scientific equipment. . .. 13,400 49,600 17,800 12,200 8,400 11,100
Other industries.....---caccue-- —mmaaa 65,800 39,100 13,500 7,700 5,800 12,100

Note: Detail may not add 40 total because of rounding.

® The transportation industries—aircraft and
motor vehicles—had the highest costs per R&D
scientist or engineer in 1969.

o Scientists and engineers in the instruments
industry received the highest average salary in 1969,
nearly $18,000 per man. This was 25 percent above
the all-industry average.

® The mcior vehicles industry was the only
industry in which total salaries of supporting per-
_onnel exceeded total salaries of R&D scientists and
engineers during 1969. In this iodustry, supporting
personnel costs per R&D scientist or engineer were
more than double the all-industry average.

o Materials and supplies costs per R&D scientist
or engineer were highest in the aireraft and motor
vehicles industries during 1969. These were the only
industries where average materials costs per R&D
professional exceeded the all-industry average.

7For detailed data on this section see appendix tables B-26
and B-27.)
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Basic Research, Applied Research, and
Development

In 1969 industrial firms spent $646 million on
basic research, $3.3 billion on applied research, and
$14.5 billion on development. This amounted to 17
percent, 59 percent, and 86 percent of all the basic
research, applied research, and development, respec-
tively, performed in the Nation during that , ar.

Basic researck, Ly industry
Thirty-five percent of the industrial basie research
effort was conducted by chemical companies in 1969.
An additional 21 percent was performed by firms in
the electrical equipment industry. The aircraft indus-
try was the third leading performer of basic research
during the year with 10 percent of the total.

Basic research, by source

In 1969 companies spent 5 percent of their own
R&D funds on basic research programs. This
amounted to $481 million during the year and repre-
sented about 75 percent of all basic research monies
spent in industry. Industrial firms supported a higher
percent of the basic research they perform with their
own funds than either applied research or develop-
ment. The chemicals industry was the leading
performer of company-sponsored basic research in
1969, spending nearly two-fifths of the company
total. In this industry, firms devoted 12 percent
(8182 million) of their own R&D funds to basic

Industriel R&D by chiaracter-6f work as -
a percent of total R&D, 1953-89 \ ‘
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research. Electrical equipment firms spent about 5
percent (396 million) of their own R&D funds on
basic research during the year.

Two percent of Federal R&D support to industry
was devoted to basic research during 1969. About 75
percent of this amount went to companies in the
chemicals industry ($41 million), electrical equip-
ment industry (841 million), and nonmanufacturing
industries ($40 million). An additional 15 percent
was contracted to aircraft firms.

Basic research, by field of science

Over one-half of the basic research dollars in
industry in 1969 was spent on the physical sciences.
About two-thirds of this amount was spent on
chemistry research during the year. The chemicals
industry was the major performer of basic research
in chemistry, conducting an estimated one-half of
all basic research in this field during 1969. The
chericals industry also spent $60 million on basic
research in the life sciences. This was about three-
fourths of all the life sciences basic research per-
formed by industry in that year.

Basic research in engineering amounted to $176
million during 1969. Over two-thirds of this work

Sy



was financed by companies in the electrical equip-
ment, aircraft, and motor vehicles industries.

Applied research and development, by industry

Apr'liad research and development accounted for
the bulk of industrial research and development in
1060—$17.8 billion. Nearly $10 billion of this
amount was spent by firms in the aireraft and elec-
trical equipment industries. These industries, with
their heavy involvement in Federal R&D contract
work, financed about two-thirds of their applied
research and development with Federal monies in
1969. All other industries combined financed only
one-third of this effort with Federal funds.

The electrical equipment industry, in addition to
being the second leading performer of Federal applied
research and development work in 1969 was also the
leading performer of company-sponsored applied
research and development, spending $1.9 billion.
Other industries to spend more than $1 billion of
their own funds on applied research and development
projects in 1969 were chemicals, $1.4 billion; ma~
chinery, $1.3 billion; motor vehicles, an estimated
$1.2 billion; and aircraft and missiles, $1.2 billion.
Together, these five industries accounted for about
three-fourths of all company-sponsored applied
research and development spending during the year.

Applied research and development, by product field
Applied research and development spending can
also be looked at by the product areas being empha-
sized by industrial firms. More applied research and
development money was spent on guided missiles
and spacecraft—$3.8 billion—than on any other
product field during 1969. Nearly 80 percent of this
work was conducted by companies in the aircraft
and missiles industry with an additional 1€ percent
being performed by electrical equipment firms

Two other product fields received over $2 billion
of applied research and development support during
1969—electrical equipment and communication, $3.4
billion; and aireraft and parts, $2.5 billion. Four-
fifths of this work was performed by aircraft and
electrical equipment companies.

Since companies seldom limit their applied re-
search and development dollars to a single product
field, it is useful to know what percent of these
dollars are directed towards the companies’ major

(For detailed data on this section see appendix tables B~28
through B-42.)

Guided missiles
and spacecraft

Electrical equipment
and communication s
7
V' 4

’
”

——‘”

Aircraft

- and parts

So-

Machinery

-
- o - -t !/-_
= Chemicals

Motor vehicles and other tmnsponatin/
- Professional and

equipment

g . scisntific instrumaents |-
[ L
D-. 83 82 8 8 82" 88

L1
SCECECE

Jation: -

products. The following table indicates the ‘‘spe-
cialization ratios” for selected industries. This ratio
was obtained by caleulating the percent of total
applied research and development directed to each
industry’s primary products.

1969
Indusiry specialisation
raisod
Aircraft and missiles_ . .- .o 87.1
Chemicals and allied products. . ... .- -. 79.3
Primary metals_ - oo oo 62.5
Machinery. . - cccceommam e 62.2
Motor vehicles and other transportation
equipment. - - --commeeoaeain o ®57.0
Electrical equipment and communication....  50.0
Petroleum refining and extraction_ ... ... 42.6
Professional and scientific instruments.___ .- 242.0
Fabricated metal produets. . ... - 40.0

s Thase specialisation ratios are not direotly comparable with those of
previous years because of the changes in the “other produoct fields” oate-
gory. These ratios are intended to show the high degree of R&D diversifica-
{-on within industry.

» Estim..ted by the National Science Foundation.

11

22




Geographic Distribution of R&D Funds

® In 1969, two States, Californis and New York,
accounted for more than one-third of industria)
research and development,

New York
1%
Michigan e Ten States had industrial R&D expenditures
7% &% above $500 million in 1969. The seven leading States
a4t spent 65 percent of the all-industry total that year.

California {ast.)
25%

New Jarsey
6%

Al other
35%

Increases in R&D spending in leading
R&D-performing States, 1964-69

Percent

States with 1969 R&D expenditures in increase,

excess of $500 million 198469
® Over .the past 5 years, seven out ?f the teD  Mossnchusetts. ... 62
States leading in R&D spending experienced in-  Qnio ... ... .. T 80
creases greater than the 37 percent national average.  INlinois.. ..o oo oo 57
Massachusetts, the leading gainer, rose 92 percent lléenn?'lvlt:nis --------------------------------- 55
during this period. BW X OTK o s oo e e 48
g P Michigan. .. aoaa. 44
Connecticut. .. ..o e eeeiaaaa 41
US. average. - .. oo a—ae- 37
NewJemsey. . ... .. - 24
I Cr'ifornias ... oo eciamaaees 21
T eXB8 . - e e e e cecmemmm——————- 7

¢ Estimated by National Science Foundation.
12




e Between 1968 and 1969, the only region of the
country to show a reduction in R&D expenditures
was the South, down 2 percent. This largely reflected
cutbacks in the South Central States of Texas,
Alabama, and Louisiana. For the latter two States
these declines are part of a long-term trend. Indus-
trial R&D funds in Louisiana fell from $282 million
to $104 million between 1964 and 1969. In Alabama,
the drop over the 1966-69 period was from $238
million to $125 million.

o In addition to the two South Central divisions,
only one other division had fewer industrial R&D
dollars in 1969 compared to & year earlier—New
England. The slight decrease of $18 million was
almost entirely attributable to decreased R&D
spending by industrial firms located in Connecticut.

e Three States—California, New York, and
Massachusetts—accounted for over one-half of the
Federal R&D effort performed by industry. About
one-third of all company-funded research and
development was conducted in Michigan, New York,
and New Jersey.

N e

industrial R&Dfunds, 196269
Bilonsof dolan

L
B -

- -
Northeast ,o‘

| |

e

Source:  Nctional Soience Foundation

gL

. There is substantial variation in the geographic
pattern of Federal and company R&D spending.
During 1969, the Pacific division accounted for over
two-fifths of all industry-performed Federal R&D
contract work. Yet, firms in this division speat only
14 percent of total company R&D funds. Con-
versely, R&D-performing companies in the East
North Central division spent 31 percent of all com-
pany funds during 1969, but only 6 percent of the
Federal total.

(For detailed data on this section see appendix tables B-43
and B-44.)
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R&D Funds Related to Employment and Net
Sales

® R&D funds, when related to employment and
net sales data, show the relationship between R&D
spending and these two measurements of size.

® These same six industries were also the ones to
lead in relationship of company R&D funds per

mployee during 1969.
® In 1969 R&D expenditures per employee employe €

amounted to $1,250, an increase of 3 percent over
the 1968 ratio of $1,210.

® Company financing of R&D performance per
employee increased 10 percent between 1968 and
1969 to a level of $670. Federal R&D funds per
employee dropped by 3 percent over the year to
$580.

® A company’s R&D/sales ratio is a useful indi-
cator of the allocation of receipts to research and
development. It is, hewever, an after-the-fact
measure and is seldom the sole determinant of a
company’s R&D budget.

® Four industries in 1969 had above average
ratios of R&D expenditures to total employment.
These were aircraft, $4,800; electrical equipment,
$1,890; instruments, $1,590; and chemicals, $1,490.
Two additional industries—motor vehicles and
machinery had R&D costs per employee of over
$1,000. The ratios in these industries were $1,240
and 81,110, respectively.

14
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e In 1969 R&D-performing manufacturing com-
panies spent an average oi 4.0 percent of their net
sales on R&D activities. This was the same ratio as
in 1968 but down from a high of 4.6 percent in 1964.
These same firms allocated 2.2 percent of their net
sales to company-sponsored R&D programs, up from
2.1 percent in 1968,

e The aircraft industry had the highest R&D/
sales ratio in 1969—19.3 percent. This is up from
18.7 percent in 1968 but down from the 1964 high
of 28.9 percent. All of this decrease is due to the
leveling in Federal R&D funds to this industry.

e Only six industries registered gains in their
company R&D funds/net sales ratios between 1964
and 1969. They were rubber, 1.0 percent to 1.7 per-
cent; stone, clay, and glass, 1.6 percent to 1.9 per-
cent; primary metals, 0.7 percent to 0.8 percent;
machinery, 3.2 percent to 3.4 percent; electrical
equipment, 3.6 percent to 3.7 percent; and aircraft,
2.5 percent to 4.3 percent.

® The cost per R&D scientist or engineer
amounted to $48,200 in 1969, an increase of 5 per-
cent over the 1968 level. These costs vary widely by
industry. The industries with the highest cost per
scientist or engineer ratios in 1969 were motor
vehicles, $68,900, and aircraft, $61,800.

 R&D funds as a percent of net sales,
" by industry ond source, 1968 and 1989
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o In 1069, the 300 largest R&D-performing
manufacturing companies spent nearly 2.5 times as
much per R&D professional than all other Ré&D-
performing manufacturing companies.

(For detailed data on this section see appendix tables B-45
through B-56.)
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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 effort.

The 1969 industry survey is the 13th 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 Bureau of Labor Statistics
(BLS), U.S. Department of Labor.! Data obtained
in the BLS surveys are not directly comparable with
the Census figures for 1957-69 because of methodo-
logical 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 Devel-
opment Centers (FFRDC’s) operated by business
firms, whereas the earlier BLS surveys did not. To
account for the R&D performance of these research
centers in 1956, Census adjusted 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 response and concept errors caused by differences
between survey and industry concepts and defini-
tions of R&D activities and by variations in company
accounting procedures. Consequently, the accuracy
of the data provided by respondents is subject to
gome variation.

Since the first industry survey in 1953, the quality
of the data has improved substantially. This is due
mainly to more accurate and sophisticated account-
ing procedures adopted by respondents. In addition,

1 National Science Foundation, Science and Engineering in
American Industry, Final Report on a 19563-54 Survey (NSF
56-16) and Science and Engineering in American Industry,
1956 (NSF 59-50) (Washington, D.C. 20402; Supt. of Docu-
ments, U.S. Government Printing Office.)

Appendix A
TECHNICAL NOTES

the Foundation and the Bureau of the Census have
continued their efforts to reduce response and con-
cept errors arising from difficulties in interpreting or
applying survey definitions.

Survey Definitions:

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

Basic research.—Original investigations for the
advancement of scientific knowledge not having
specific commercial objectives, although such investi-
gations may be in fields of present or potential
interest to the reporting company.

Applied research.—Investigations directed to the
discovery of new scientific knowledge having specific
commercial objectives with respect to products or
processes. This definition differs from that of basic
research chiefly in terms of the objectives of the
reporting 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.

Funds for R&D performance.—Operating expenses
incurred by a company in the conduct of research
and development in its own laboratories or other
company-owned or -operated facilities. Includes
wages and salaries, materials, and supplies con-

‘sumed, property and other taxes, maintenance and

repairs, depreciation, and an-appropriate share of

? For more detailed information on definitions, as well as
the instructions for individual items covered in the survey
questionnaire, see ap-nendix C.
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overhead, but excludes capital expenditures. Funds
for R&D performance are expressed in current
dollars rather than in constant dollars.

Federally financed R&D performance.—Receipts
for work done by the company on R&D contracts or
subcontracts and R&D portions of procurement
contracts and subecontracts.

Company-financed R&D performance.—Cost of the
company-sponsored research and development per-
formed within the company. Does not include
company-financed research and development con-
tracted to outside organizations, such as research
institutions, universities and colleges, or other non-
profit organizations.

R&D scientists and engineers.—Those engaged full
time in research and development and the full-time
equivalent of those working part time. Scientists
ard engineers are defined as persons engaged in
scientific or engineering work at a level which re-
quires & knowledge of physical, life, engineering, or
mathematical sciences equivalent at least to that
acquired through completion of a 4-year college
course with a major in one of those fields.

Total employment.—Total number of persons
employed 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
customers outside the company, including the
Federal Government, less such items as returns,
allowances, freight charges, and excise taxes. Ex-
cludes domestic intracompany transfers as well as
sales by foreign subsidiaries, but includes transfers
to foreign subsidiaries. Net sales and receipts figures
are expressed in current dollars rather than constant
dollars.

R&D concentration.—Tables showing R&D con-
centration ranked by size of R&D program, not by
volume of sales.

Geographic area covered.—Includes only those op-
erations located in the 50 States and the District of
Columbia.

Explanation of Tabular Data

Industry classification.—Industries and industry
groups shown separately in statistical tables are
classified according to their Standard Industrial

20
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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 (2883)
Other chemicals (284~-89)

Petroleum refining and extraction (29, 13)4

Rubber products (30)

Stone, clay, and glass products (32)

Primary metals (33)

Ferrous metals and products (331-32, 3391, 3399)
Nonferrous 1 \etals 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
(371, 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)

Other manufacturing industries—Tobacco manufactures
(21), printing and publishing (27), leather products (31),
and miscellaneous manufacturing industries (39)

Nonmanufacturing industries—Agriculture, forestry, and
fisheries (07-09); mining (10-12, 14); contract con-
struction (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 1,000 employees; 1,000-4,999 employees;
5,000 - 9,999 employees; and 10,000 or more

employees.
Classification of reporting units.—The company or
corporate family which includes all establishments

3 Executive Office of the President, Bureau of the Budget,
Standard Industrial Classification Manual, 1987. (Washington,
D.C. 20402; Supt. of Documents, U.8. Government Printing
Office). Industry group code numbers are shown in paren-
theses.

‘For the purposes of this study, crude petroleum and
extraction (13) is grouped with petroleum refining (29), and
communication (48) is grouped with electrical equipment
(36), in the manufacturing group of industries.

® Companies primarily engaged in the manufacture of
ordnance and accessories, including complete guided missiles,
are grouped with companies primarily engaged in the manu-
facture of aircraft and parts because of close similarity of
R&D activities carried out by major companies in the two
industries.




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 1967-69 is the
number of man-vears; between 1957 and 1966, the
arithmetic mean of the numbers of R&D scientists
and engineers reported in each industry for January
in 2 consecutive years was used.

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 diselosure 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 in-
cluded in total” indicates statistics could not be
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 1969 Survey of Industrial
Research and Development represented all manu-
facturing industries, and those nonmanufacturing
industries shown in earlier, more detailed samples to
conduct or finance research and development. As in
previous vears, the survey was a mail canvass. How-
ever, for the 1969 survey, approximately 1,100 com-
panies which reported less than $200,000 in R&D
expenditures in 1968 were not required to veport.
Data for these companies were estimated at their
1968 levels. These companies accounted foi- less than
2 percent of total R&D expenditures.

In manufacturing, the sampling unit was the com-
pany, defined as all establishments under common
ownership or control. All manufecturing companies
with greater than 1,000 employees in 1963 were
included in the sample with certainty.” The source
for sampling multi-unit manufacturing companies
was the 1963 Census Enterprise Statistics multi-unit
file. Single-unit manufacturing companies were

¢ This section was prepared by the U.S. Bureau of the
Census, the collecting and compiling agent for the National
Science Foundation in this survey.

7 This indicates that a sampling ratio of 1:1 (or 1.000) was
employed in the selection of companies in this particular
size class.

sampled from the 1963 Census universe file. The
nonmanufacturing sample was drawn from the 1966
records of the Social Security Administration.

Approximately 8,000 manufacturing and non-
manufacturing companies are included in the sample.
More than 1,800 of these are certainty companies
(those with greater than 1,000 employees and others
in selected industry-size strata) and they accounted
for almost 95 percent of the total R&D performance
funds. Appendix tables A~1 and A-2 show the
probabilities of selection applied for each industry-
size stratum.

Each vear the annual Department of Defense and
N ational Aeronautics and Space Administration lists
of R&D contractors are reviewed to insure that the
large contractors are included in the sample. For the
1969 survey, the 80 largest companies from the
Department of Defense list and the 50 largest
National Aeronautics and Space Administration
contractors were included in the sample with
certainty regardless of their industry class and
employment size. The 80 largest companies from
the Department of Defense list accounted for 94
percent of the total funds of all companies listed.
The 50 largest companies from the National Aero-
nautics and Space Administration list accounted for
96 percent of the total funds of all companies listed.

The particular sample selected is one of a large
number of samples of the same type and size that,
by chance, might have been selected. Estimates
from each of the different samples would 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 com-
plete canvass total would be included in the range—

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

(2) From two standard errors below to two stand-
ard errors above the derived estimate for about 95
percent of all possible samples.

(3) From three standard errors below to three
standard errors above the derived estimate, almost
always.

These values may be interpreted as defining ap-
proximate probabilities that the estimate shown
would differ fromacomplete 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
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complete canvass total would lie between 392 and
408; the chances are roughly 19 out of 20 that the
complete canvass total would lie between 384 and
416; and it is almost certain that the complete
canvass total would lie between 376 and 424.

As stated, the standard error refers only to
sampling variations. In addition to the sampling
errors as measured by the standard error, the esti-
mates are subject to errors in response, 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 1969 standard errors of estimates for each
industry, for all companier and for those with less
than 1,000 employees, are shown in appendix table
A-3.

The forms for the survey were mailed in April
1970, and nonrespondents were followed up by mail.
The basic form used was the Form RD-1, but since
total R&D performance funds and total Federal
funds expended by industry for research and devel-
opment are included in the Census Bureau’s statisti-
cal program, the very few large companies that did
not reply were mailed the census mandatory Form
MA-121. Less than 1 percent of total R&D funds
were obtained in this way and included in this report.

Appendix table A-4 shows the percent of total
research and development funds for which a dis-
tribution by basic research, applied research, and
development was estimated by the Bureau of the
Census in the absence of respondent distributed data
for 1968. This information is not available for 1969,
but since these figures have changed little from year
to year in past surveys, it is believed that the 1968
data will provide reasonable estimates for 1969.

Comparability of Data Over a Period of
Several Years®

In the surveys of industrial research and develop-
ment, there has been substantial comparability over
any two-year period. This is because the respondent
has had before him, on the same report form used
in filing current data, the figures for the previous
year entered on the form by the Census Bureau
before mailing; the respondent has been asked to
adjust the data for the previous year as necessary to
make it comparable to those of the current year.
Such adjustments have been made to reflect, for
example, changes in reporting concepts or changes
in company structure such as mergers or acquisitions.
To further insure comparability, the industry and
size classification have been adjusted so that they
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are the same for a company for the two adjacent
years.

Some measure of the degree of change reflecting
these adjustments in contrast to an actual change
in research and development activity, can be gained
by comparing figures for the same year reported in
two succeeding forms, e.g., 1968 R&D statistics in
the final report of the 1968 survey and the revised
1968 R&D statistics in the final report of the 1969
survey. The totals for broad classification are likely
to be very close in the two reports, but in ti:c finer
detail larger differences are noticeable. The results
underscore the point that the measures are approxi-
mate and indicative rather than precise.

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

Industry Codes in These Historical Tables:®

The industry codes appearing in the tables are
based on the 1967 Standard Industrial Classification
(8IC) Manual. The SIC classifications for individual
companies for 1958-1962 were based upon data
reported in the 1958 Economic Censuses; for 1963
to date, the SIC codes for each company were
determined by data reported in the 1963 Economic
Censuses. Between 1958 and 1963, the SIC code for
a company generally remained fixed and reflected
that company’s principal activity in 1958. However,
under certain circumstances— such as the merger of
two or more companies; the acquisition of one com-
pany by another; or the formation of “‘conglomer-
ates’’—the 1958 SIC code for a company could
change.

Most industry groups were characterized by rela-
tively minor changes in the SIC codes for companies
classified in those groups, and the tabulated data for
such groups remained substantially comparable be-
tween 1958 and 1963. However, some industry
groups were characterized by significant changes in
the SIC codes for companies originally classified in
those groups in 1958. The effect of these changes
became most noticeable toward the end of the 5-year
intercensal period, with the result that revisions to
industry totals resulting from these code changes
tended to reflect disproportionately large fluctua-
tions between the data for 1963 and the year immedi-
ately preceding. To remedy these apparent dis-
crepancies, the data for affected industries were
adjusted as follows: For companies changing indus-
try codes between 1958 and 1963, the industry data
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for each of the five years affected (1958 through
1962) were estimated to have changed at a constant
rate (20 percent per vear). Accordingly, the data for
the industry in which such a company had been
classified in 1958 were deflated by 20 percent per
year for each of the affected years. Similarly, the
data for the industry in which such a company was
classified in 1963 were inflated by 20 percent per
year for each of the intervening years. For the
period 1963-1969, no changes have been made in
company industry codes. The codes are those

assigned as part of the 1963 Economic Census.

The following measures were adjusted in this
manner: Number of scientists and engineers; funds
for research and development—total, Federal, and
company; net sales; total employment; and basic
research expenditures. These Listorical data appear,
for example, in appendix tables B-2, B-6, B-8,
B-12, B-19, B-31, B—45, B-52, and B-53 of the
1969 NSF publication on research and development
in industry. No adjustments were made in the data
for other measures.

TABLE A-1.—Sampling ratios used in the selection of manufacturing companies included in the survey of
industrial research and development, by industry and size of company, 1969

Companies with totsl employment of—
Induatry
Less than 100 to 5L) to 1,000
100 499 999 or more

Food and kindred products. - - - oo e meeaaaaaone 0.004 0.054 0.285 1.000
Industrial chemieals. _ . - eaaeeeaiaaoe .026 1.000 1.000 1.000
Drugs and modicines . - - oo oo n e e .010 818 1.000 1.000
Other chemicals. . - e amaaadeaiceeieaoa .042 .255 1.000 1.000
Petroleum refining and extraction. . .o aoooooooL... .018 547 1.000 1.000
Rubber produets. - -« -« oo oo e e i i ccmieemcemeaieomeas .069 .351 .577 1.000
Ferrous metals and products. oo - - oo oo eia e .005 .162 1.000 1.000
Nonferrous metals and products._ - - - ... .___. s .005 .500 1.000 1.000
Fabricated metal produets._ - _ - - - oo .002 .166 .667 1.000
Machinery. - oo ecee cimmmeceecmmee—emcmmnemeas .017 745 .745 1.000
Communication equipment and electronic components._.._...._.... .108 525 1.000 1.000
Other electrical equipment. _ ..o .040 .361 .368 1.000
Motor vehicles and other transportation equipment__.._ .. ... ... .014 .038 .405 1.000
Aireraft and missiles. ..o memeaaaaaen .049 .6562 1.000 1.000
Scientific and mechanical measuring instruments._ - . - - .o oooeao---- 127 .768 1.000 1.000
Opticsl, surgical, photographic, and other instruments._ . _._....._.... .028 .481 .611 1.000
Other manufacturing industries_ __ . .o oo .002 .059 274 1.000
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TABLE A-2.—Sampling ratios used in the selection of nonmanufacturing companies in the survey of inzustrial
research and development, by indusiry and stze of company, 1969

Companies with total employment of —e
Industry Industry code * 50 to 100 to s0te | 1,000
99 469 - 999 or more

Agriculture, forestry, and fisheries_ . ... _.__.___. 07-09 0.010 0.020 0.200 1.000
Mining, except petroleum extraction. ... .. ___ 10-12, 14 .050 .050 .100 1.000
Contract construetion. . .. - . .. _...._._. 15-17 .050 .100 .500 1.000
Transportation, except railroads ¢ . ... ___.__ 41-47 .020 .020 .100 1.000
Public utilities and sanitary services_......_.._.___ 49 .100 .500 1.000 1.000
Wholesale trade._ . ... . _..__..... : 50-52 .010 .020 .200 1.000
Retail trade. . .. . oo 53-59 .010 .020 .200 1.000
Finance, insurance, and real estate__ ____ ... _.._.. 6067 .010 .020 .200 1.000
Miscellaneous business services_ -« .c-cecceeuaon-. 739 .200 .200 1.000 1.000
Medical and dental laboratories. ... ... . ...._. 807 1.000 1.000 1.000 1.000
Engineering and architectural services_.._........ 891 .500 1.000 1.000 1.000
Other nonmanufacturing industries. ... - |- ... .010 .020 | .200 1.000

¢ Excludes nonmanufacturing companies with less than 50 employees. account annually for a relatively amall amount of research and develop-

b Executive Office of the President, Bureau of the Budget, Standard ment in terms of the national total (less than 0.25 percent).
Industrial Classification Manual, 1987. (Washington, D.C. 20402: Supt. of Nots: For the 1960 survey, the approximately 1,100 companies in the
Documents. U.8. Government Printing Office). original sample with 1968 R&D programs of less than 200,000 were not

* Companies primarily engaged in rail transportation were not included mailed survey forme. Data for these companies were estimated at their
in the sample because, according to earlier surveys, such companies 1968 levels in producing the 1860 eatimates.
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TasLe A-3.—Standard error of estimates (percent) of funds fer R&D performance
for all company-size groups and for companies with less than 1,000 employees, by

mdusiry, 1968°

Companies
Industry Total with less
than 1,000
smployees
Total - e e mcemccccimeeee—a—aeeecaceeamecmeama ® 7
Food and kindred produets. . -« ooocoooni e i ieamaoaea 1 28
Textiles and apparel. _.. . oo cmeemaaoaaan 4 30
Lumber, wood products, and furniture__ . . _ ... . .. 20 44
Paper and allied products . . .o iicieaoo 3 (®)
Chemicals and allied products. - - - oo o eocoomcoom e e caom e a D
Industrial chemicals _ . . ¢ eiececameea- (®» 23
Drugs and medicines - . - oo ool oo ieiioaias 2 38
Other chemiCalS. . - - oo oo oo e e m e e 5 28
Petroleum refining and extraction _ - - -« oo omiioiaaaaaaoo ® 24
Rubber produets - — . - o - oo iieeim e eieceeimen 3 39
Stone, clay, and glass products. .. -« o ocoo e 4 (9
Primary metals. - - - oo e ec e m e e e c e — e
Ferrous metals and produets. .o - oo i ® 25
Nonferrous metals and productS. o o -ceceeccamcamcaa e 1 22
Fabricated metal products. . - . ccoccemmcmemma e 4 21
Machinery. - o e e cicmmmeemmmm— e mmmeemeaee ) 9
Electrical equipment and communication....- S APPSR DRI
Radio and T'V receiving equipment .. __ ..o oo aooo-o 2 ®
Communication equipment and electronic components. . _.... ® 13
Other electrical equipment. . - oo o coiciiiiaa- 1 38
o=
Motor vehicles and other transportation equipment.........-..__ ® : ®
Airoraft and missiles .o C oo e meamcac—eeccee—eem—mae= Q) 13
Professional and scientific instruments . - oo oo oo ciio i aee e cei e e e
Scientific and mechanical measuring instruments. _.______..__ 5 18
Optical, surgical, photographic, and other instruments......_. ® 21
Other manufacturing industries. . - .. oo 5 47
Nonmanufacturing industries . . _ . oo oo 7 16

e A description of the standard error of estimate is given in appendix A under *Methodology of 8urvey.” The per-
centage (of re:ative) standard errors in this table may be converted to standard errors of estimate by multiplying the
percentage shown by the associated estimate. For example, the relative standard error of estimate for funds for R&D
performance for all company size groups in the food and kindred products industry is shown as 1 percent. Thestandard

error of estimate, then, is .01 times 185 equals 1.85.
b Leans than 0.5 percent.
¢ More than 50 percent.
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TABLE A—4.—Percent of total R&D funds for which a distribution by basic research,
applied research, and development was estimaled in the absence of respondent dis-

tributed data, 1968°

Industry SIGC code Peorcent
Tobal - o e e e e ee e —mmmemmcefecmmem e aemmme—- 13
Food and kindred products..- ... - oo o..- 20 13
Textiles and apparel. . e oaas 22, 23 37
Lumber, wood products, and furniture_._.. e e e mmeaaa= 24, 25 22
Paper and allied products_ - __ .. ... 26 5
Chemicals and allied products_._ _. e e e —mm———— 28 23
Industrial chemieals_ ____ . .. o _o_... 281-82 30
Drugs and medicines. - . ..o 283 16
Other chemicals. . _ o aioa.- 284-89 6
Petroleum refining and extraction_ ... .- .. . . ..... 29, 13 5
Rubber produets .« o o iceiiceanenan 30 16
Stone, clay, and glass products..._ .. ..o _oaiaeaooan 32 34
Primary metals. ..o e 33 28
Ferrous metals and produets_ . - . oo ...- 331-32, 3391, 3399 50
Nonferrous metals and produets. ... . ... _..- 333-36, 3392 2
Fabricated metal produets. . oo 34 7
Machinery. - - oo e oo oo cceaemaa———- 35 6
Electrical equipment and communication_ .. ... ..o 36, 48 10
Radio and T'V receiving equipment__ ... _____.___.__.... 365 31
Communication equipment and electronic components__._ 366-67, 48 16
Other electrical equipment. _ . .. . . ... 361-64, 369 1
Motor vehicles and other transportation equipment..__._._.._ 371, 373-75, 379 47
Aireraft and missiles_ . .. .o aiaaeaoo 372,19 {_......_
Professional and scientific instruments. . ___.__________...... 38 46
Scientific and mechar-ical measuring instruments_._.__.__ 381-82 11
Optical, surgical, photographic, and other instruments..._. 383-87 Q)
Other manufacturing industries_ _ ... ... . . .. ... 07-12, 14-17 4
Nonmanufacturing industries . _ .. .o .ioao.. 41-47, 49-67, 9

739, 807, 891

a This information is not available for 1989, but since these figures bave changed little from year to year in past
surveys, it is believed that the 1968 data will provide reasonable estimates for 1989.

b More than 50 percent.
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TABLE B-1.—Trends in funds for indusirial R&D performance, by source, 1963—69

[Dollars in millions)
Total R&D Foderal Company *
Year Percent
change Percent Percent
Amount from Amount of Amount of
previous total total
year
1953, ... ... —e--ol 83,630 |- _..-_ $1,430 39 $2,200 61
1954 v . ... 4,070 12 1,750 43 2,320 57
1965 % . ... 4,640 14 2,180 47 2,460 53
1956 - oo 8,605 42 3,328 50 3,277 50
1987 . 7,731 17 4,335 56 3,396 44
1968, . aio-- 8,389 9 4,759 57 3,630 43
1959, oo os 9,618 15 5,635 59 3,983 41
1960 - oo oo 10,509 9 6,081 58 4,428 42
1961 <o . .. o_.._. 10,908 4 6,240 57 4,668 43
1962 .. 11,464 5 6,434 56 5,029 44
1963 oo 12,630 10 7,270 58 5,360 42
1964 .. ________. 13,512 7 7,720 57 5,792 43
1965 . . _a_-. 14,185 5 7,740 55 6,445 45
1966__.___. N S 15,548 10 8,332 54 7,216 46
1967...... e memm e 16,415 6 8,395 51 8,020 49
1968 . . o oLoo-. 17,469 6 8,600 49 8,869 51
1969 . . .- -- 18,474 6 8,619 47 9,856 53

a Compeny funds include all funds for industrial research and development performed within company facilities
except funds provided by the Federal Government. The data do not include company-financed research and develop-
ment contracted t0 outside organizations such as research institutions, universities and colleges, or other nonprofit
organizations. In 1969 industrial firms contracted $279 million in company-financed R&D projects to outside organi-
zations.

® Estimates of funds by Bource were derived by interpolating data on sources of funds obtained in the 1853 and 1956
surveys of industrial research and development.

« Funds by source estimated by the National Seience Foundation.
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TaBLE B-3.—Funds for R&D performance, by tndusiry and selected company size groups, 1969

Millions of doliars Peroent distribution
Indust SIC ood Oomngniu vritth !tohl Compgnin wi:l:) ftf_tll
adustry code Total omploymanit O Total empivymen
8,000 to | 10,000 or 5,000 to | 10,000 or
9,999 more 9.99 more
Total. o e e cccececmeecfeem e mamcemea e $18,474 | 81,048 ($15,680 100 8 85
Food and kindred products. - ... ...._..._... 20 185 18 187 100 9 74
Textiles and appsarel . .. ... ... 22, 23 60 *) O 100 * )
Lumber, wood products, and furniture. . _ ... 24,25 24 (* ® 100 O] ®
Paper and allied products._._..._......_ - 26 113 11 85 | 100 9 75
Chemicals and allied products. . _...-...... 281 1,752 234 | 1,285 100 13 72
Industrial chemicals. . __ ... ... ....__. 281-82 | 1,065 10 980 100 1 92
Drugs and medicines......._ . _..._... 288 . 487 188 174 100 38 40
Other chemicals. . . ..o oo ooooo. 284-89 250 56 111 100 23 44
e b — | e - — -]
Petroleum refining and extraction._..___..._. 29,13 572 22 532 100 4 93
Rubber produets_ - ... ..o ol.. 30 240 35 176 100 156 74
Stone, clay, and glass products__.___..___.. 32 191 17 151 100 9 79
Primary metals......cccoioaaiiaeaao- 83 267 22 197 100 8 74
Ferrous metals and products_.._.... -.-| 381-32, 3391, 3399 142 (s) 119 100 ®) 84
Nonferrous metals and products. .. _... 333-36, 3392 125 ® 78 100 ) 63
{ ey prev-man | B — —_——e
Fabricated metal products.__.__..___..__._. 34 183 26 96 100 14 52
Machinery. .- ... 38| 1,746 76 | 1,479 100 4 86
Electrical equipment and communication.. .- 36,48 | 4,204 239 | 3,762 100 6 88
Radio and TV receiving equipment. _... 365 109 |..._..__ 100 100 .- ... 92
Communication equipment and elec-
tronic components. .. ... .o -._-... 366-67,48 | 2,454 ® (%) 100 Q) *
Other electrical equipment._....._..... 361-84,369 | 1,731 Q) O} | 100 *) (*)
Motor vehicles and other tra.nsportatlon
SQUIPIENY - - - o e e e 371, 373-75,879 | 1,647 17 | 1,610 100 1 98
Aircraft and missiles ... ___ . ..__.._._.. 372,19 | 5,801 62| 5,656 100 1 98
Professional and scientific instruments_._..._ 38 664 186 395 100 28 59
Scientific and mechanical ineasuring |
instraments.. _ .- ocv oo oeoaoos 381-82 87 Q) ® 100 * ®
Optical, surgical, photographic, and
other instruments. .. ... __._.._._... 383-87 576 Q) ®) 100 Q) ®
Other manufacturing industries._.__________ 21, 27, 81, 39 ] 18 49 100 19 50
Nonmanufacturing industries..__...._._._ .. 07-12, 14-17, 41-47, 640 57 31 100 9 L
49-67, 739, 807, 891
s Not separately available but included in total.
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TaBLE B-4.—Funds for R&D performance, by indusiry and selected company size groups, 1968

Millions of dollare Percent distribution
Companies with total Companies with total
Industry 8IC code employment of— employment of—
Total Total
5,000 to | 10,000 or 5,000 to | 10,000 or
9,989 more 9,999 more
Total. . e e $17,469 $960 {814,820 100 5 85
Food and kindred products. _ ___ ... _._._._ 20 167 17 124 100 10 74
Textiles and apparel . ... _._ _._.____.__. 22,23 58 ®) ® 100 (=) ®
Lumber, wood products, and furniture.... ... 24, 25 22 () ) 100 (@) ®
Paper and allied produets_..__..______._.__. 26 93 10 67 100 11 72
Chemicals and allied products_ .. _ .. ._____. 28 { 1,858 210 { 1,215 100 13 73
Industrial chemicals_.........._._____. 281-82 | 1,027 9 948 100 1 92
Drugs and medicines. _......._._._._.. 283 394 149 159 100 38 40
Other chemicals_ . ___.._._.._ . ._____._ 284-89 238 52 109 100 22 46
Petroleum refining and extraction._...._._..._ 29,13 539 19 503 100 4 93
Rubber produets_ - .. ... . L. ... .. 30 230 37 166 100 16 72
Stone, clay, and glass products. ______...__. 32 164 15 125 100 9 77
Primary metals. . oou oo o.-. 33 251 21 185 100 8 74
Ferrous metals and produets. ... ___.___._ 331-32, 3391, 3399 185 () 113 100 (@ 84
Nonferrous metals and products_ ... 333-36, 3392 15| @ 7 100 (@) 62
Fabricated metal products_ ... ...___.____. 34 183 24 102 100 13 56
Machinery.. ..o oL 35| 1,614 67 { 1,360 100 4 84
Electrical equipment and commnication. ... 36,48 | 4,049 221 | 3,528 100 5 87
Radio and T'V receiving equipment._. .. 365 101 . .__... 92 100 . ..._ ... 92
Communication equipment and elec-
tronic components. ____.._..._____._ 566-67,48 | 2,321 (*) Q) 100 *) Q)
Other electrical equipment ... .._._.. 361-64, 369 | 1,627 (@) ) 100 (@) Q)
Motor vehicles and other transportation
equipment. .. ...l ... 371, 373-75, 379 | 1,518 16 | 1,478 100 1 97
Aircraft and missiles. ... ... ... _.__._.. 372,19 | 5,858 70 | 5,500 100 1 97
Professional and scientific instruments_._.___ 38 600 159 360 100 27 60
Scientific and mechanical measuring
instruments._. ... _____.___._._ ... 281-82 87 (@) ® 100 (¢) (®
Optical, surgical, photographic, and
other instruments.._.._ ... __.___._.. 383-87 513 () ® 100 (@) O]
Other manufacturing industries......_._.__. 21, 27, 31, 39 89 18 46 100 18 52
Nonmanufacturing industries__.._.._..__.... 07-12, 14-17, 4147, 575 50 26 100 9 4
49-67, 739, 807, 801

s Not separately available but included in total.
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TABLE B-5.—Funds for R&D performance, by industry, size of company, and &ize of R&D program, 1969

Size of R&D program (thouaands of dollars)

Industry and shie of company 81C gode Total hr’ 38“ %— ‘ l'lél’)&p; B‘l‘%g%%- gxrogg?‘o
Miiliona of doliars
Total. - cieeieccneefasecaracieecennaan .|818,474 | § 0287 9837 | $1,834 | $4,415 | 811,082
e —ree T | T S—— T ———— | reormcasmeararoe
Distrsduison by indusiry

Food and kindred products.. .. ........... 20 183 5 12 Q] (O TS ORI
Textiles and apparel ... ... .......... 22,23 60 8 18 .1 PR SR,
Lumber, wood products, and furniture.__ ... 24,25 2¢ 6 8 b 1. 70 I R,
Paper :.nd allied products.................. 28 113 2 11 09 82 leae.a.

Chenuicals and allied products... ... ... 28 | 1,752 34 22 278 (*) *

Industrial chemicals. .. ... ... 281-82 | 1,005 ) 7 14| (0 Q)
Drugs and medicines.......cc.ccaen..- 288 487 11 4 *) O T
Other chemioals. ... ... ... ... 284-89 280 13 11 (®) [C T M,
- — . - . ] m;m’mJ Jw

Petroleum refining and extraotion.... ..._... 29,13 572 8 7 83| (® ®
Rubber products. - . ..o oo aaaa.s 30 240 7 9 85 188 |oencunnn
Stone, clay, and glass products. . .._........ 32 191 14 10 43 ) 1] 2
Primary metals. oo oceooei e aeeaaas 33 267 6 17 108 186 {oacaeao.
Ferrous metals and products. .......... 331-32, 3391, 3309 142 3 9 (%) *) feeeeee-n
Nonferrous metals and products........ 333-36, 3302 128 8 8 O (O T PO
SRSty s g EEy Y | TR | speapaepypenepypys | =irperariieyemig | e ial | SO PSNNNTR | BRI TERE T
Fabricated metal produets.. ... .. .. ... 34 183 15 20 45 7 |ceeee--.

Machinery. . ...ueceeciiececcecmcana 38 1,748 47 54 25| (% *)
Electrical equipment and communication. ... 36,48 | 4,204 38 (] 248 936 3,008
Radio and TV receiving equipment. . ... 365 109 8 ) *) (O T I

Communication equipment and elec-
tronic components. .. . oo .oeoo... 360-87, 48 | 2,454 17 22 140 (@ ®
Other electrical equipment._ ........... 361-04, 369 | 1,731 19 ® ® * ®

Motor vehicles and other transportation

BQUIPMeNt .. - e iiean e 871, 378-75,3879 | 1,647 4 ] 58 85 1,494
Aircraft and missiles... ... ... .. ...._. 372,19 | 5,801 7 4 69 308 5,418
Professional and scientific instruments._. ... 38 684 13 24 110 (% ™

Scientiic and mechanical measuring
instruments. o ... ... ocaaiaa... 381-82 87 7 15 (®) (O T I
Optical, surgical, photographic, and
other instruments_ ... .. ........... 883-87 578 7 9! (® (%) ®
S Tesrsamaeierranranrees | Saaersntus | S Emritatre K | TMSETEEEIEY | ST | SRR | R T
Other manufacturing industries. ............ 21, 27, 31, 39 96 6 9 *) (O I P
Nonmanufacturing industries. .. ........... 07-12, 14=17, 41-47, 640 23 43 251 824 |........
49-67, 789, 807, 891
L A P -~ - ]
Distribution by asss of company
(based on number of employuss)
Leas than 1,000, ..o immiecao|iccccamicacecaaaas 718 208 169 300 . 2 I
1,000t0 4,888, ..o ieia i ]reeanecieaeaanaa 1,048 20 132 561 829 |........
5,000t09,898. .. .. eiiiiiiliicrrecccncniemaans 1,048 2 as 397 638 |..-..--.
10,000 OF MNOT.. - evcrcmcccancascncrcaanan]racnasncaamaeaannn- 15,660 2 12 577 | 8,418 | 11,658
N Noe uplnul available but included in total. &D astivities are satimated by she Bursau of the Consus at she 1083
Estimated. Thoss companies that reportad less than $300,000 in R&D aval.

npondltum in 1988 wera not participants in the 1989 survey, but their
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TaBLE B-7.—Federal funds for R&D performance, by tndusiry and selected company size groups, 1968 and 1969

{Dollars in millions)

1068 1089
Companies with total Companies with total
Industry SIC code employment of— employment of—
Federal Federal
funds funds

5,000 to | 10,000 or 500010 | 10,000 or

9,089 more 5,999 more
Total . i e deeecaes $8,600 $200 | $7,702 | $8,619 $315 | 87,714

Food and kindred products_ _ .. __...__..__.. 20 1 {® @ 2 (®) *)

Textiles and apparel . _ . __ . . . .__..___ 22, 23 (®) () Q) () {®) {®
Lumber, wood products, and furniture_.____ 24,25 | caofeccm e et SRR U

Paper and allied products..._..._....___.__. 26 G0 T {3 ' T (R, ®
Chemicals and allied products_.____._._._... 28 201 3 192 192 3 184
Petroleum refining and extraction_......_... 29, 13 4 N PR 71 47 foeo 47
Rubber produets. . . i iaaiaaL.l. 30 41 {®) 14 43 {®) 16

Stone, clay, and glass products. . e.-w.....- 32 5 ® @ 41 (@ )
Primary metals. .. oo oo oo_lio_.. 33 9 2 8 10 2 8
Fabricated metal products.. ... _._.__ 34 18 |--.. .-- 18 ) § N 11
Machinery. . . oocoouoo i iiiaoee 35 416 ) 400 390 *) 382
Electrical equipment and communication. .- 36,48 | 2,296 {®) 2,080 2,329 {?) 2,130

Radio and TV receiving equipment. . ... 385 G T I ® ®) feoooen-- {®)

Communication equipment and elec-
tronic componentS._ .. - ..oooeooo 366-67,48 | 1,364 {® ® 1,390 Q) Q)
Other electrical equipment._. ... _.____. 361-64, 369 *) (®) ® ® * ®
Motor vehicles and other transportation

equIpMent . ..ol eiiioiaioan- 37, 373-75, 379 412 5 396 408 5 393
Aircraft and missiles <. oieoiioooooooooo 372,19 | 4,506 44 | 4,401 | 4,524 10 4,428
Professional and scientific instruments..__.__ 38 212 85 115 215 95 107
Other manufacturing industries.......___.__ 21, 27, 31, 39 6 TN PO U 163 I P Y PR

Nonmanufacturing industries.. ... __.._._. 07-12, 14-17, 41-47, 405 Q) ® 440 ®) ®

49-67, 739, 807, 891
= Not separately available but included in total.
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TasLE B-9.—Company funds for R& D performance, by tndustry and selected company size groups, 1968 and 1969

[Dollars in millions)

1968 1969
i Companies with total’ Companies with total
Industry SIC code employment of— employment of—
Company Company
funds $unds
5000%0 { 10,000 50000 | 10,000
9,090 or more 9, or more

Total. - eo e e e e e e $8,869 %661 | 87,118 | $9,856 $734 | $7,047

Food and kindred products._ . - _______.____. 20 166 (®) Q) 183 (®) Q)

Textiles and apparel. ... _..____ e 22, 23 ® ® (® () (2) Q)

Lumber, wood produe*~ and furnitv.e. .. ... 24, 25 22 ) (® 24 {2) Q)

Paper and allied proc it .o ... 26 (®) 10 Q) ®) 11 (%)
Chemicals and allied prod bs__ . ______ 28 | 1,458 206 | 1,023 | 1,560 231 1,082
Petroleum refining and extraction.....-.__.. 29, 13 468 19 433 524 22 484
Rubber products.. ... _______ 30 190 (*) 152 196 (2) 160

Stone, clay, and glass produets_ __._.____._._ 32 158 () Q) 187 (®) (%)
Primary metals._.___________________..__. 33 241 19 179 257 20 190
Fabricated metal produets____ .. __ . ___.__._ 34 165 24 84 172 26 85
Machinery. . ... ... e 351 1,197 Q) 960 | 1,356 (®) 1,008
Electrical equipment and communication. --_ 36,48 § 1,753 ) 1,446 1,965 {*) 1,632

Radio and TV receiving equipment_____ 365 ) {oceeo..- (®) (&) e .._ (@

Communication equipment and elec-
tronic components_ .- - ... _______ 366-67, 48 056 (%) Q) 1,064 (*) Q)
Other electrical equipment.____________ 361-64, 369 () (™ () O] (2) (9)
Motor vehicles and other transportation

equipment__ .. _._._._.____. e 371, 373-75, 379 { 1,106 101 1,083 1,241 11 1,217
Aircraft and missiles_ ... _._ . _ ... ____ 372,19 | 1,152 26 1,098 { 1,277 23 1,227
Professional and scientific instruments_..._ .. 38 388 75 245 448 90 287
Other manufacturing industries......____._. 21, 27, 31, 39 () 16 ni o) 18 49

Nonmanufacturing industries_..._-.._..____] 07-12, 14-17, 41-47, 170 {a) ) 200 (=) ®

49-67, 739, 307, 891
a Not separately available but included in total.
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TasLE B-10.—Company-financed research and development contracted to oulside
organizations, by selected tndusiry and company size groups, 1968 and 1369

{Dollars in millions}
Industry and sise of company 81C vode 1868 1589
Total e iceiasceesecafeeeccceccmeimeam—an- $279 $279
Disivibution by indusiry
Food and kindred products____.__ .. .. _.__.. 20 5 5
Chemicals and allied products_ ... _.__._.._. 28 35 81
Industrial chemicals. ... _ .. .. . ... 281-82 13 18
Drugs and medicines_ ... ... . .cooioan 283 34 34
Other chemicals_ _ ..o oo cuooooianaoo. 284-86 9 1
Pet-oleum refining and extraction_ ... _____.._. 29, 13 9 12
Stone, clay, and glass produets.._ . _______._._. 32 6 7
Primary metals_ ... ... 33 15 17
Ferrous metals and produets_ _._.._._..... 331-32, 3391, 3399 3 4
Nonferrous metals and products_ - ... _.___. 333-36, 3392 12 14
Machinery .- oo ieiiicacaiioa- 33 13 17
Electrical equipment and communication_ . ..__. 38, 48 9 ')
Professional and scientific instruments._...____. 38 4 5
Other manufacturing industries_ . ... _..___.__. 21, 27,31, 39 8 5
Nonmanufacturing industries_ ... ... ... _.._-. 07-12, 14-17, 4147, 41 45
49-87, 739, 807, 801
e ————————————— —
Dusiribution by size of company
{based on number of employees)
5,000 t0 9,999 i icmccemafe et 28 28
10,000 OF MIOTE. < e o e acccncmamccaccmrceecmcc|ommemummmmncmea o 119 157

477




TasLe B-11.—Companies with 1,000 or more employees® contraciing research and development
to outside organizalions, by tndustry and size of company, 1969

Companies with total employment of-~
1,000 or mote 1,000 o 4,000 $,000 to 9,000 10,000 or more
Industry 810 code
Oon- | Per- Con. | Per Con- | Per- Oon- | Pere
tract- | cent traot- | vent traot- | oent traci- | ocent
Total | ing ol Total ol Total of Total 1n§ of
out- | total out- | total oy total out- | total
side side slde side

b 01 =Y [N IR 1,331 559 2 814 285 83 21 ] 4 808 174 87
Food and kindred products...... 20 102 51 50 & 29 19 18 8 80 xNn 14 52
Textiles and apparel............. 22,23 n 17 3 48 10 20 7 2 29 18 8 31
Lumber, wood products, and

furniture. ... o ieecacecanians 24, 25 28 4 14 19 1 8 5 2 10 4 1 23
Paper and allied products...__.. 2 3 29 & 28 1 54 9 4 4 18 1 69
Chemicals and allied products... 28 107 71 6 54 28 52 21 13 n 8 28 88

Industrial chemicals......... 281-82 42 14 ;1) 7 7 41 3 1 33 o] 19 86

Drugs and medicines. ....... 23 74 23 83 12 10 83 '] 7 78 8 8 100

Other chemicals ... ....._.. 284-80 38 2 ] 28 1 i ] 7 8 4 8 78
Potroleum refining and ex-

tractlon. .. ioccceccccaiacaana-n- 29,13 35 21 80 1 4 88 8 2 33 18 18 83
Rubber products. .- .-caocuoae 30 33 1 3 21 8 28 8 2 33 8 3 50
Stone, clay, and glass produets... 32 48 20 43 23 -3 18 8 8 3 10 9 80
Primary metals. .. .ccoaooaaaes 33 82 40 19 4 20 5 18 3 31 n 15 68

Ferrous metals and products.i 331-32, 3381, 3389 45 20 H 2 10 43 10 2 2 13 8 82
Nonferrous metals and

products. ... .ccccccaenanaan 333-38, 3382 37 20 B4 2 10 45 8 3 30 '] 7 78
Fabricated metal products.._.... i 73 25 31 53 135 b 1 4 38 9 8 87
Machinery. .occcccccccacucaannn- 38 1 48 38 14 24 a 24 10 “ 33 14 42
Electrical equipment and com-

MUNICAION . e e v canmcem e 86, 18 181 48 a 92 22 %4 N 10 12 35 14 490

Radiv and TV receiving
equIpment ... cccmeanenan-n 365 7 1 14 8 1 .~ i NI I cveuntee [\ P S .

Communication equipmeunt
and electronic components. 366-67, 48 87 14 2 87 ] bt 12 2 17 8 7 89
Other alectrical equipment._. 361-64, 360 77 3 41 52 16 A 12 8 a7 13 7 54
————— ———

Motor vehicles and other trans-

portation equipment . _..-..-.. 31, 873-78, 319 48 15 32 23 4 19 8 3 88 17 8 47
Alreraft and missiles. . .cceceaeann 372,19 45 19 4 20 8 38 4 1 25 a 10 48
Professional and scientific in-

SrUMents. cc e caccccannnaaane ] 54 18 33 82 1 ) 13 5 88 9 3 -]

Scientific and mechanical
measuring instruments. . ... 381-82 24 10 2 17 7 111 3 3 80 78 PR N, -
Optical, surgical, Dphoto.

graphie, and other insiru-

D701 11 TR 383-87 30 8 ” 13 4 27 8 2 25 7 3 29
Other manufacturing industries.. 2,3%,81,38 88 23 38 44 12 V) 1 3 45 8 8 75
Nonmsanufacturing industries....| 07-13, 14-17, 4147, 17 101 4] 126 78 58 n 13 88 28 13 87

10-67, 789, 807, 891 |
» Data not available for companties with less than 1,000 erployees. 3 44 percent of this number is representsd by companies that reported jess
than $200,000 in R&D expendiiuras in 1988, See table 5, footnote d.
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Tasre B-12.—Full-téme-equivalent number of R& D scientisis and engineers, by industry and
selecled company stze groups, January 1969 and January 1970

January 1989 January 1870
Companivs with total ! Companisa with total
Industry S8I1C code smployment of— empioyment of—
Total Total 1___
5,000 to 10,000 5,000 to 10,000
9,899 oF more 9,999 Or mnore
Total . i e e e v 387,100 | 24,600 |307,300 (380,600 | 25,100 | 300,700
Food and kindred products. _ . ... .___.__. 201 5,700 500 | 4,200 6,000 500 4,500
Textiles end apparel . _ ... __.______.... 22,23 | 2,600 (* Q) 2,300 ) Q)
Lumber, wood products, and furniture__ .. _. 24,25 | 1,100 {a) * 1,100 ®) ®
Paper and allied produets___. .. .. ... ... 26 | 2,700 400 ] 1,700 | 2,900 300 2,000
Chemicals and allied products___...._...__. 28 | 42,200 | 5,900 | 28,300 | 42,000} 6,30, | 27,700
Industrial chemicals_ . .. .. ... ..caan- 281-82 | 23,600 200 | 21,200 | 23,000 300 | 20,600
Drugs and medicines. ... ... .. 283 | 10,300 | 3,900 | 3,900 } 11,000 | 4,200 4,200
Other chemicals. . . ... .. _ .. ..._.. 284-80 | 8,300| 1,700 | 3,300 | 8,000| 1,800 2,900
Petroleum refining and extraction.._.. -.... 29, 13 | 11,900 500 | 10,600 | 11,800 700 | 10,300
Rubber produets. ... . ... ... 301 6,300 ®00 | 4,300 | 6,400 900 4,300
Stone, clay, and glass produets________..._. 321 5,500 400 | 4,000 | 5,700 500 4,200
Primarymetals. ... .. _.._.... 33| 6,200 600 | 4,200 | 8,500 600 4,500
Ferrous metals and produets....... ... 331-32, 3391, 3399 | 3,200 ®) 2,500 | 3,300 ® 2,800
Nonferrous metals and produets_.._.__. 333-36, 3392 | 3,000 ® 1,700 | 3,2rv (= 1,300
Fabricated metal produets. .. __._______.___. 34| 6,600 1,200 | 3,200 | 6,000| 1,200 2,700
Machinery ..o i 35 | 42,800 | 1,900 | 33,700 | 44,100 1,900 | 35,000
Electrical equipment and communication_ .- . 36, 48 {100,500 | 6,000 | 84,800 [101,200 | 5,700 | 85,800
Radio and TV receiving equipment___ .. 865 | 2,100 |---.--.. 1,800 | 2,100 |-...__._ 1,800
Communication equipment and elec-
tronic components. ... ... ....__. 366-67, 48 | 62,400 | 4,400 | 53,100 | 63,100 | 4,100 | 54,000
Other electrical equipment._._.____..___ 361-64, 369 | 36,100 | 1,600 | 29,900 | 36,000 | 1,500 | 30,000
Motor vehicles and other transportation
equipment.__ ... ___ ... .. .._.. 371, 373-75, 379 | 24,700 600 | 23,600 | 23,700 600 | 22,500
Aireraft and missiles_ _ ... ... _____.._. .. ... 372,19 | 97,600 | 1,800 | 93,500 | 90,000 | 1,300 | 86,300
Professional and scientific instriments__._ ... 38 {13,400 | 2,600 | 7,300 {13,500 2,800 7,100
Other manufacturing industries.__. ....__.._. 21, 27,31,39 | 2,800 500 1,400 | 2,700 500 1,300
Nonmanufacturing industries._..__.._...___ 07-12, 14-17, 41-47, | 14,500 900 | 1,000 {14,800 | 1,000 1,000
49-67, 739, 807, 891
o Not separately available but included in total.
TasrLe B-14. —Man-years of R& D scirniisis and engineers,
by size of company and Rd&D program, 1969
Size of R&D program {thousands of dollars)
Size of scompany
{based on number Total
of employees) Less than $200~ $1,000- $10,000~ $100.000
$200 $089 $0,900 $09,999 or more
Total........ 383,200 | = 13,800 11,500 53,800 | 100,000 104,100
Less than 1,000._.____. 28,200 12,300 5,500 7,400 900 | ... ...
1,000t04,999. .. ___.___ 28,700 1,300 4,600 18,700 6,100 | e ..
’ 5000t09,999________._ 24,800 100 800 11,900 12,000 | e -.
10,000 or more._.. ...._ 303,500 100 400 17,800 81,100 204,100
» Estim-~ted. See table 5, footnote b.
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TasLe B-15—Man~years of R&D scienlisis and engineers, by tnduslry and size of R&D program, 1969

Bise of R&D progran (thousands of dollars)
Industry SIC code
Total |Lessthan| $200- | $1.000- | $10.000- | $100,000
2200 $000 39,009 8090090 | or more
Total . o ool iies 383,200 {*13,800 { 11,500 | 53,800 {100,000 | 204,100
E— 0 - ] e
Food and kindred products_ . ._____________ 20| 5,900 300 400 () {® mcmc—e
Textiles and apparel . _ ______._________.__.. 22,23 | 2,600 900 500 | 1,200 |.._..._.l....._..
Lumber, wood products, and furniture.. ... 24,251 1,100 200 100 800 |- ool
Paper and allied peoduets__________________ 261 2,800 100 300 | 1,700 1110 I N
Chemicals and allied products___ .. ___.______ 28 | 42,000 | 1,500 900 [ 8,500 O ®)
Industrial chemicals_ .. .. ___________.__ 281-82 | 23,200 200 300 | 3,500 ® {®)
Drugs and medicines... .. __.._______._. 283 | 10,600 200 100 (2) ®) oo .-
Other chemiocals. - . ... ... __.._. 284-89 | 8,200 | 1,000 500 () ©® |oeaeea-.
Petroleum refining and extraction..._.._._.. 29,13 | 11,800 100 300 1,400 (® ®
Rubber produects_ .. - ... ... _.__... 30| 6,300 600 300 1,000 | 4,400 |.._._ ...
Stone, clay, and glass products. . ___________ 32| 5,600 800 300, 1,100 | 3,400 ....__.
Primarymetals__.___ __ . _______.______._ 33| 6,300 300 6007 2,500 2,800 (|- ---___.
Ferrous metals and products___________ 331-32, 3391, 3399 | 3,300 200 200 (=) () s
Nonferrous metals and products._______ 333-36, 3392 | 3,100 200 400 ®) (G TR IO
Fabricated metal products._ ... _.___.__..__ 34| 6,200 700 900 | 1,600 | 3,100 |-------.
Machinery. oo iicinncacaeas 351 43,400 | 2,800 1,700} 5,900 () (®)
Electrical equipment and communication. .. . 39, 48 {100,700 | 2,100 2,300 | 7,600 | 23,100 | 65,500
Radio and TV receiving equipment. ... - 365 2,100 100 ® (=) ®) oo
Communication equipment and elec-
tronic components._ . ________.______ 366-87, 48 | 62,700 90| 1,000| 4,700 ® {2)
Other electrical equipment_____________ 361-64, 369 | 36,000 | 1,200 (2) Q) ®) ()
Motor vehicles and other transportation
equipment. . ... ioieeao.- 371.373-75, 379 | 23,900 200 200{ 1,900 | 1,700 | 19,900
Aircraft and missiles ... __.._._.... ] 372, 196 93,900 400 100 | 2,100} 7,100 84,300
Professional and scientific instruments_.__._ . R4 800 800 | 4,500 ® ®)
e — Y = —»—! ;
Scientific and mechanical measuring } : 1
mstruments. ..o _oioo 381-621 7,330 ! 4H0 1 500 i {" ! 1SS T PO
Optical, surgical, photographic, and ; ; ;
other instruments._..... ... ... _. 383-87 | 10,100 ! dre. ol ! sy 1 (9 ()
Other manufacturing industries_ .- ..___._ 21,27,8,80 | 2,700 | 800| 300] () | () e-eeoee
Nonmanufacturirg industries._.._.._.__.____| 07-12, 14-17, 41-47, | 14,500 | 1,700 | 1,500 35,900 | 5,400 ... ...
49-67, 739, 807, 891
s Not separately available but included in total. * Estimated. Ses table 5, footnote b.




TABLE B-16.—Full-time-equivalent number of R&D scientisis and engineers, by industry and
source of funds for R&D projects, January 1968 and January 1970

Industry SIG cods January 1069 January 1970
Total Federal | Company] Total Federal | Company
Total _ e e 387,100 {157,700 {229,500 {380,600 {148,100 | 232,500
Food and kindred products. _ . ... ___._ 20! 5,700 () 5,600 6,000 ®) 6,000
Textiles and apparel . _________.___.___..._ 22,23 2,600 % ® 2,800 ® ®
Lumber, wood products, and furniture. .. _ .. 24,25 1,100 Q) 1,100 1,100 (=) 1,100
Paper and allied produets_.._ .. _.......... 26{ 2,700 (® ® 2,800 (¥ ®
Chemicals and allied products_. ... ..._.__ 28 | 42,200 | 3,800 | 38,400 | 42,000 | 3,300 | 38,700
Industrial chemieals___ __._ ... _.___. 281-82 | 23,600 | 3,000 | 20,600 | 23,000 | 2,700 { 20,300
Drugs and medicines._....__.________. 283 | 10,300 % ® 11,000 ® ®
Other chemicals . - - oo oo 284-89 | 8,300 | 7% ® 8,N00 | (Y ®
Petroloum refining and extraction.... ... _.- 29,13 | 11,900 | 1,500 | 10,400 | 11,800 | 1,200 | 10,800
Rubber products_ . _ - ... ... 30 6,300 900 { 5,400 8,200 800 5,800
Stone, clay, and glass products......__..._. 32| 5,500 100 | 5,400 5,700 100 5,800
Primary metals____ . ..o ..o..- 33| 6,200 200 | 6,000} ©,500 200 6,300
Ferrous metals and produets. .. __._.__ 331-32, 3391, 3399 | 3,200 ® 3,200 3,300 ) 3,300
Nonferrous metals and products_ - .__.._ 333-36, 3392 | 3,000 200 | 2,800 3,200 200 3,000
Fabricated metal products._ .. __ ... __._.__ 34| 6,600 600 | 6,100 6,000 300 5,700
Machinery. oo eiiicca e 35| 42,800 | 9,900 | 33,000 | 44,100 | 8,500 | 35,600
Electrical equipment and communication.-._ 36, 48 {100,500 | 52,800 | 47,700 {101,200 | 51,000 { 50,100
Radio and TV receiving equipment. . - .. 365| 2,100 (Y *® 2,100 { (¥ ®
Communication equipment and elec-
tronic components._ . _ ... __..._..._ 366-67, 48 | 62,400 | 34,800 | 27,700 | 63,100 | 34,100 29,000
Other electrical equipment.. .. ... _.__ 361-64, 369 | 36,100 Q) O] 36,000 ® ®
Motor wvehicles and other transportation
equipment_... .. e e emm e em e e—————— 371, 373-75, 379 | 24,700 | 6,100 | 18,600 ! 23,700 | 5,000 ; 18,700
Aireraft and missiles. - ... oo . 372,19 | 97,600 | 70,700 | 26,800 | 90,000 | 66,600 23,300
Professional and scientific instruments..... --- 38| 13,400 | 3,600 | 9,900 13,300 | 3,300 | 10,100
Scientific and mechanical weasuring
instruments _ - __ . _____.._c___.__ 381-82 | 3,400 800 | 2,700 3,300 700 2,600
Opticsl, surgical, photographic, and
other instruments_..cw.ccceoea oo 383-87 | 10,000 | 2,800 | 7,200 10,100 | 2,500 7,500
Other manufacturicg industries. .. . __..____ 21,27,31,39{ 2,800 (¥ ® 2,700 ® ®
Nopmanuiacturing industries.......--......| 07-12, 14-17, 41-47, | 14,500 | 7,500 7,000 | 14,8600 | 7,600 7,0C,
49-67, 739, 807, 891
* Loas than 50. ® Not separately available but insiuded in total.
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TaBLE B-17.—Federal funds for R&D performance,
by selected industry and agency, 1969

[Dollars in millions)
Federal
Industry SIC code Total Total DOD NASA Al cther
agenciea
Total. o oo $18,474 $8,619 85,798 $1,904 $916
Chemicals and allied
products___________. 28 1,752 192 49 5 138
Machinery. _ . _________ 35 1,746 390 259 108 22
Electrical  equipment
and communication_._ 36, 48 4,294 2,329 1,559 331 439
Motor vehicles and other
transportation equip-
ment. ..o oo v 371, 1,647 406 349 47 10
373-79
Aircraft and missiles__._.| 372,19 5,801 4,524 3,061 1,288 174
Other industries________{_._______. 3,234 778 521 125 133

TaBLE B-18. —fRd& 0 scientists and engrn: = s—~man-years and cost, by source of funds a%?
edercl agency, 1969

Man-years of R&D scienlists and engineers

Federal

Industry SIT code Total Compeny

All other
agenciea

Total DOD NASA

Total - . o e . 383,200 {230,100 {153,100 {103,800 { 33,200 | 16,200
Chemicals and .llied produs: .. _______ 28 | 42,000 { 38,500 | 3,500 1,100 (@) 2,300
Machinery ... ... .__._. _...... 35 | 43,400 § 34,200 { 9,100 5,800 | 2,700 700
Electrical equipment and communiesiton . 36, 48 100,800 | 48,900 | 51,900 | 35,100 { 9,100 7,600
Motor vehicles and other ~rarsportatien ¢

equipment_ .. _ ... ______._____.._ _  _. . 371, 373-79 | 23,900 | 18,500 { 5,400 4,100 O (®
Aircraft and missiles_ ... __.__.____.__. . .. - 372,19 ] 93,900 | 4,800 | 69,100 | 48,600 | 17,500 3,100
Other industries_. . ___. ... Y meecmeiioione .. 179,200 | 65,200 { 14,100 | 9,100 { 2,600 2,400

\
3
H
¥
!
i

Cosl per R&D scientist or engineer

Total. . . $48,200 {$42,800 {$56,300 {855,900 {$57,400 | $56,700
Chemicals and allied produets_ .. ..__..__.._ 28 | 41,700 | 40,600 | 54,200 | 44,400 Q) 59,900
Machinery. - __ ... ... 35| 10,300 | 39,600 { 42,600 ' 45,000 { 32,900 { 33,700
Eizctrical equipment and communication._ .. _ 36,48 | 42,600 { 40,200 | 44,900 | 44,400 | 36,400 | 57,500
Moctor wvehicles and other iransportation

equipment_ ... ... ] 371,873-79 | 68,900 | 67,200 | 74,600 | 84.320 | (2} | ()
Aircraft and missiles. ... .. __._._____.._____ 372,19 | 61,800 | 51,400 | 65,500 ; 63,100 | 78,700 l &§7,000
Other industries_ _ . _ . e 40,800 | 37,700 | 55,200 | 57,300 | 48,100 i 55,400
1

s Not separately available but included in total.
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TABLE B-19.—Number of R&D scieniists and engineers per 1,000 employees,
by industry and size of company, 1968-69-

Industry and size of company BIC code 1938 1939 1960 1981 1062 19463 1084 1085 1068 1987 1088 1969
B ¥0) £ ¥ NP PO P 21 24 %8 28 28 28 30 80 27 27 26 26
Distribution by induslry
Food and kindred produets...-.. 20 8 Y 7 8 4 7 7 7 ? ? 7 7
Textiles and apparel.ccoueeee.... 22, 23 1 2 2 3 ® 3 3 8 3 3 4 4
Lumber, wood products, and
fUrniture. - cocecmcaccceacacaaan 24,25 5 8 7 4 8 4 5 ) 4 4 4 5
Paper and allied products..._... 28 6 8 8 8 8 8 6 8 8 8 8 8
Chemicals and allied products... 28 39 40 48 40 38 40 41 39 82 38 36 36
Industrial chemicals.._...... 281-82 42 12 46 L ] 10 40 a8 35 33 33 32
Drugs and medicines._....... 283 48 42 50 | “ A 7 54 53 53 51 51 50
Other chemicalS.. . _......... 284-8D 30 34 4 el 23 38 33 32 35 33 33 34
Petroleumn refinlng and  ex-
traction. . o e aeen. 29, 13 15 14 18 19 a3 17 18 17 17 18 18 19
Rubber Produets. .ccocececcmanen 30 19 18 19 20 20 20 18 18 17 17 17 17
Btone, clay, and glass products. 32 ® ® ) 12 12 12 12 12 13 14 14 13
Primary metals...cccaeooniannns 33 5 5 8 7 8 5| 3 ] 1.3 5 5 8
Ferrous metalsand products: , $31-32, 3391, 3309 4 4 4 5 4 4 4 4 4 4 4 4
Nonferrous metals and ;
produets. ... ... . 333-36, 3362 8 7 10 11 11 8 8 8 8 8 8 )
Fabricated metal products.___... k| 18 17 13 17 16 15 18 15 13 4 11 12
Machinery. ccceeiraenecanccunes 35 22 24 28 28 26 28 28 27 b 2 27 28
Electrical equipment and com-
munieation..cceoaceiicaan.. 88, 48 43 42 51 54 54 55 55 53 4 48 45 44 Va
Radio and TV receiving
squipment. .cecccccioooen 385 ® ® ® ® ® Q)] * ® ® 18 22 22
Communieation equipment
and electronic components. 366-67, 48 52 47 62 88 87 87 80 88 53 82 51 51 !
Other electrical equipment.. 361-64, 369 37 a8 41 42 40 4] 40 39 a8 35 40 38
Motor vehicles and other trans- )
portation equipment.._.__. e 371, 373-75 ,379 16 18 14 20 20 19 2 20 20 20 19 18 -
Alrcraft and missiles .. ......... 372,19 72 73 85 81 87 '] 110 113 95 89 80 78 -
Professional and scientific in.
strumentS.......... R, 38 4“4 47 31 39 36 38 37 38 33 32 34 32
Scientific and mechanical
measuring instruments. ... 381-82 57 84 46 45 43 38 85 33 28 28 27 24
Optical, surgical, photo-
graphic, and other instru-
FooT5) o] 1 T 383-87 33 34 23 34 31 35 88 39 38 35 37 36
Other manufacturing industries. . 21, 27, 31, 89 { 0 8 9 8 8 7 8 6 8 ]
Nonmanufacturing industries.... | 07-12, 14-17, 4147, ® 10 8 8 8 9 11 10 12 13 12 12
49-67, 739, 807, 891
Distribution by size of company
(based on number of employees)
Less than 1,000, <o ceeeocucavccame jecevansemaracnnenans 18 24 23 28 27 27 bid 27 28 23 28 ®
1,000 80 4,999 o oeieeeacnama e ecet it 12 14 18 18 19 19 19 18 18 18 18 ®
5,000 t0 0,980, ccnccceecercnecenen ereecamcanaacaeian 13 16 17
» ? - 3
10,000 OF MOTE-. - —-n—enmmmnenn [smmmecmmmceammenes B 2 28 Wy 0} @ 1 { al 30 29
= The full-time-equivalent number of R&D scientists and engineers per ment figures.
1,000 employees in 1968 was derived by dividing the arithmstic mean of the » Not separately available but included in total.
full-time-equivalent number of R&D sclentists and engineers employed in ¢ Data included in the other manufacturing industries group.
January 1986 and January 1967 by the number of company employses in all 2 81C codes 3301 and 3389 included in the nonferrous metals and products
activities (in thousands), March 1968. 8imilar procedures were nsed to com- group for 1958 to 1966,
pute ratios for 1958-65. For 1967 to present, data were derived by dividing ¢ Included in the other electrical equipment group for 1958 to 1966.

man-years of R&D scientists and engineers for the year !-; March employ-
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TABLE B-20.—R&D-performing companies in manufacturing and
nonmanufacturing indusiries, by size of company, 1969

Number of companies
Sise of company (based on number of employees)
Total Manufasturing | Nonmanufacturing
industries induatries

Total e cciccccceemcacnee 11,317 ® *)

Lessthan 1,000 .. .. ____._ . ____._______ % 10,000 (= ®
1,000t0 4,999 . __ ¢ 802 685 117
5000t09999. . .. mmeaao 209 188 21
10,000 or more. _ ... e _o._. 308 283 23

¢ Not separately available but included in total,

¢ This satimate represents the midpoint of a range from 8,000 to 14,000,

¢+ 40 percent of this number is rapressnted by companies that reported leas than $200,000 in R&D expenditures in
1088, See table 5, footnote d.

TABLE B-21.—Rd&D-performing companies with 1,000 or more employees,®
by size of company and R&D program, 1969

Size of R&D program (thousands of dollars)

Dm.nbuhon b{:xsa of compln

ed on number of amployees Total
Leas than $200 $200 to $000 $1,000-89,800 $10,000-399,008 | $100,000 or more
Total.... .- _.__.. 1,317 > 353 304 479 151 30
1,000t0 4,999, _ . _.__.__ 802 318 241 229 14 .
5000t 9,909 _ .. _....... 209 22 44 118 25 |oee ..
10,000 or more_.._._.____. 308 13 19 132 112 | 30
* Data not available for companies with less than 1,000 employees. » Fstimated. See table 5, footnote b. -
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TABLE B-22.—Percent of total, Federal, and company funds of all R&D-performing manufacturing companies
accounted for by the companies with the largest R&D programs, 19569-69

Companies ranked by size of Percent of total R&D funds
R&D program
{based on total R&D funds)s
1959 1960 1861 1062 1063 1964 1985 18668 1987 1988 1969
B0 ¢ SN 22 22 22 22 21 2 21 2 2 2 19
b3 Te: ] P . 33 34 34 33 85 33 35 ] 3 38 b1
3151 3 1 R, 131 54 54 4] 8 87 57 37 87 &8 58
First 40, oo e aeeee 88 88 69 69 70 70 70 n 70 70 88
First 100, e oo et 81 81 81 80 82 B2 82 82 82 82 80
FIrst 200, . oo e e eeieaae——- 88 88 88 87 88 88 88 89 2 89 88
PS80, - oo cceeece e | 92 91 )] 91 92 92 o2 1] 02 2
Percent of Federal R&D funds
1] U, 20 28 32 20 28 o] 23 31 b1 3 1]
171 75 U, 41 42 45 48 48 47 47 45 L] 4 42
FIrst 20 c ceeceee e iccaeee 88 68 88 88 71 4! 3 73 78 (L] n
35 A 86 83 84 84 88 87 88 89 1] 83 84
FIrst 100ecc oo cceaececcccce e e vm——— 54 92 02 83 a5 95 85 95 9 ] 03
FIrSt 200. . cuccceeeaeiceceeceeaesmananea 88 08 98 06 87 97 97 o8 o8 88 ]
FIrst 800, o cc e e aee 1] 97 97 97 98 ] o9 09 % ') 97
Percent of company R&D funds
3T ¢ 3 R 13 13 9 12 12 13 14 12 9 9 13
First 8. ccccceeooe ceemmeeeevereemme—a- 22 23 20 20 20 19 21 28 x - '14
FIrst 0. cceecemimcanccocccimraannncnsann 33 36 38 38 87 33 38 a9 41 43 43 ;
T 1 43 48 50 49 48 4 51 30 8 8 53 4
FIPSt 100 - cecaccamcceccccicaccc i ncn- 82 65 86 64 64 85 67 87 70 89
FIrst 200. ceevemcnccacccacicccaeec e 3 76 78 76 76 7 78 79 w 81 80
First 800--cec_ccecnucomenmcmccmamam—a- 79 83 84 82 82 83 84 83 85 87 R8
o Companies were ranked individually for each year. Therefore, particular companies comprising the size groups may have changed from year to year.
TABLE B-23.— Percent of net sales and employment of all R& D-performing manufacturing companies
accounted for by the companies with the largest R&D programs, 1969-69
Companies ranked by size of Percent of net sales
R&D program
(based on total R&D funds)s l 4
195% | 1060 1061 1984 1063 1084 1985 1068 1087 1068 1069 N
.i‘
FirSt 4. oot e 7 7 8 7 8 8 8 8 4 4 7
37 1:1 3 S 10 10 10 10 10 10 1 1 n 1 10
B0 2] 3. | N 18 17 17 17 18 18 10 19 19 21 18
First 40..._.... e wusecacsemmacemeemaea 24 24 24 24 25 25 N 25 A 27 25
BT T 1 O, 41 40 40 38 4 41 44 45 4 H“ 3
FIrst 200 . .o e e eee 53 52 53 49 5 5 55 38 8 59 53
FIrst 800 oeccunacacoacansccsoncamanann 81 59 60 60 82 63 a3 68 67 88 83
Percent of employment
FiIrat 4. o ceeomancmcecieecaeaen 8 8 7 8 8 9 9 9 ] ] 8
FIrBt B cceiccccecccicacomacccicacracan 10 12 11 11 12 12 13 13 1n 12 12
FIrst 20 oo amm et 20 20 19 20 20 21 2t 21 )| 2 20
TIPSt 40 ceeeecnecra e cem e cceme e 26 26 26 2 27 28 28 3 » ¥ 14
Flrst 100 coe oo ccacvccioca e - 40 40 40 as 41 41 42 43 8 49 30
First 200eccceccccmcasccccacmecacmcncaaan 52 50 50 47 52 M 54 5 ] 1] 51
Firat 800-ccueccuccencorrcscnsconananns 80 58 57 59 60 62 83 63 (] 85 62
+ Companies were ranked individually for each year. Therefore, particular companies comprising the size groups may have changed {rom year to year.
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Aruitoxt provided by Eic:

TaBLE B-24.—Percent of total and Federal R& D performance funds and percent of net sales of all R & D-performing
companies accounted for by the companies with the largest R&D programs, by industry, 1969

Percent of total R& DD funds

Percent of Federa: R&D funds 1 Pe cent of net sales of all

R&1)»performing companies
Industry SIC code T
First4 | First8 | First 20| First4 | First8 | First 20 | First4 | First8 | First 20
com- com- com- ctormn- com- corn- coIn- coni- com-
panies { panies panies panies | panies panies | panies panies | panies

b 0] £ USRS [ 19 34 58 25 42 7 7 10 18
Food and kindred products.._....._.... 20 28 45 7 50 54 93 14 27 5]
Textiles and apparel...c.cocovaccaaaoon 2,23 87 53 74 88 85 100 35 45 &7
Lumber, wood products, and furniture.. 24, 25 20 46 ;.70 DU PR M 35 48 71
Paper and allied products.......---.._. 26 35 58 11 3 RN [NOUPI N 26 51 75

Chemicals and allied products......._.. 28 36 47 68 7 85 95 22 30 5
Industrial chemicals.ccamenooaaee. .. 281-82 50 75 81 80 98 100 38 52 8
Drugs and medieines. . . coooocaoue - 283 40 80 89 N 3 80 20 48 86

Other chemieals. . . .. __ceoooeo_.. 284-89 44 50 70 100 100 100 37 10 v
Petroleum refining and extraction....... 29, 13 58 76 97 92 93 100 LRy 64 92
Rubber products. ..ceccecvaccmeancacans 30 69 85 ) 37 8l 53 65 75 88
Stone, clay, and glass products. ..c..... 32 63 80 89 80 100 100 39 54 77
Primary metals...oocoocennnn-. ———meen 33 38 54 79 73 7 83 33 47 68
Ferrous metals and products........ 331-32, 3391, 8390 60 7 o3 7 04 94 51 64 ’H
Nonferrous metals and products. ... 333-36, 3302 48 80 80 75 76 ] 41 52 7o
Fabricated metal products.............. 34 39 57 70 30 95 97 32 44 ¥R
Machinery. e e ccaaeen 35 57 76 82 82 04 08 AN 31 48

Electrical equipment and communica-

13113 W mm——mmm 36, 48 55 70 ] 56 76 36 50 1)
Radlo and TV receiving equipment. 365 92 96 ® 100 160 (o) 74 93 ©
Communication equipment and

electronic components.. . ceueaaan. 386-67, 48 58 78 82 59 7 % 49 64 82
Other electrical equipment.......... 361-64, 369 83 88 )] 98 89 100 53 56 74
Motor vehicles and other transportation
T 1111 o 11 1:) 1Y S, 371, 873-75, 379 92 96 89 94 o7 100 80 85 04
Alrcraft and missiles. oo oeeoeocun. 372, 19 54 83 98 53 83 2 35 56 92
Professional and scientific instruments. . 38 69 78 88 87 88 83 34 49 71
Scientific and mechanical measuring
Instruments.. .. oo ieiecacan- 381-82 32 51 75 390 '] 96 33 51 71
Optical, surgical, photographie, and
other instruments. __.oceeocccaaoa. 383-87 79 89 06 [ 95 99 48 69 88
Other manufacturing industries_..-.._.. 21, 27,31, 39 38 54 2. 3% P R, 76 31 52 73
Nonmanufacturing industries.._.....-. 07-12, 14-17, 41-47, 29 44 60 42 56 75 1 1 18
49-67, 739, 807, 891

o Less than 20 companies.
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Aruitoxt provided by Eic:

TaBLE B-25.—R& D-performing companies with 1,000 or more employees® and number with

Federal funds for R& D performance, by industry and size of company, 1969

Companies with total employment of—

1 000 or more 1,000 to 4,999 ] 6,000 to 9,000 10,000 or more
Industry SIC code Por- Per- Per- Per-
Fed- | cent Fed- | cent « Frd- | cont Fed- | cent
Total | eral of Total | eral of Total ; exw! of Total | eral of -
total total total total

1) A I BTN 1,317 279 21| ®802 80 10 209 55 27 308 144 7
Food and k.ndred products.,.... 20 101 7 7 38 2 3 18 1 ) e A 4 15
Textiles and apparel ceau._...... 22, 23 0 3 4 47 1 2 2 TR 18 2 13
Lumber, wood products, and

furniture. ...l L 24,25 p>: 1 I ) [-75 IR 75 [ SR L 35 IR A,
Paper and allied products__._._. 2 50 4 B 25 1 4 [ I8 U SR M 3 19
Chemicals and allied products. . . 28 107 20 a7 L% DR RSV 21 7 33 32 22 68

Industrial chemieals._.______ 281-82 42 17 40 17 | leeaeen 3 1 33 22 18 78

Drugs and medieines....__.. 283 27 10 37 12 Joeecioecdmanaann 9 6 67 () 4 8y

Other chemicals__.____.._._. 284-80 38 2 5 7.3 T 75 A I 4 2 50
Petroleum refining and ex-

traction. . ..o ... 29, 13 35 12 34 S5 3N IR ;7 Y F 18 12 67
Rubber produsts. __. _____._..... 30 33 8 18 -3 1 A [ 6 2 83 8 4 67
8tone, clay, and glass products. . 32 28 7 15 3. 35 IR I 8 1 13 10 ] 80
Primary metals..___...__.______. 33 81 14 17 44 5 11 15 3 20 22 8 27

Yerrous metalsand products.| 331-32, 3391, 3389 45 4 9 22 el 10 2 20 13 2 15
Nonferrous metals and

products.....ccceooeoenoo.. 333-36, 3302 38 10 28 22 5 23 5 1 20 9 4 i
Fabricated metal produces....._. 3 73 13 18 53 2 4 1 5 7 9 8 80
Machinery. ...cooviceneoooonn.. 35 m 29 17 114 8 7 24 8 35 83 13 39
Electrieal equipment and com-

munication .. cooooooaii.o. 36, 48 151 59 39 B2 18 20 24 13 54 85 28 80

Radlo and TV receiving
equipment .. oeooooooeeua. 365 7 3 43 3% SR R U AUV RS 4 3 75

Communication equipment
and electronic components. 366-67, 48 67 39 58 37 12 33 12 10 83 18 17 B4
Other electrical equipment.. 361-64, 369 77 17 22 52 6 11 12 3 25 13 8 82

Motor vehicles and other trans-

portation equipment..____..._ 371, 373-75, 379 48 15 81 23 4 17 8 3 38 17 8 7
Ajreraft and missiles..._ .. ....... 872, 19 45 32 71 20 9 44 4 4 100 21 19 90
Proiessional and scientific in-

struments. .. ... .oo... - 3R 54 24 45 32 7 22 13 9 80 2 8 89

Sclentific and mecharicsl
mesasuring instruments. ... 381-82 24 8 33 17 3 18 5 3 60 2 2 100
Optleal, surgiesl, photo-

graphle, and other instru-

591313 £ U RUP 383-87 30 16 54 15 4 27 8 8 75 7 6 88
Othermsuufacturing iIndustries. . 21,27, 31, 89 63 3 i3 44 3 7 ) ) I U U . 2% IR R,
Nonmanufacturing Industries....] 0/-12, 14-17, 41-47, 161 22 14 117 20 17 21 1 5 23 1 4

l 48-67, 739, 807, 891

* Data not available for companies with less than 1,000 employees. b See table 20, feotnote ¢.
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TaABLE B-26.—Distrihution of R&D costs, by industry and type of cost, 1969

Millions of doliars Percent distribution
Co Wages Wages
veor-
Industry 8IC code age Mate- Mate-
ratio® | R&D | Scien- | R&D | rlals | Other | R&D | Scien- { R&D | rials | Other
costs | tists su and R&D | costs tists s#ﬁ; and R&D
and s oosts and |{porting{ sup- | ocosts
engl- | per- | plies engl- | per- | plies
neers | sonnel neers | sonnel
Tot§l ................................................. 78 {$18,474 | 85,462 | $3,642 : 33,878 | 35,995 100 30 20 18 82
Food and kindred produets.............. 20 72 188 n 0 31 43 100 38 22 7 23
Textilesand apparel.._.................. 22, 23 52 80 24 13 ) 14 100 €0 2 14 24
Luwmber, wood products, and furniture.... 24, 25 48 24 10 L] 5 5 100 42 17 19 22
Paper and allied produets_.........._.... 28 83 13 '] 22 18 82 100 38 20 18 20
Chemicals and allled produects........... 28 80 ] 1,752 620 870 489 100 88 21 13 2%
Industrial chemicals........c.cecon.-. 281-82 81{ 1,085 353 24 178 207 100 33 23 18 28
Drugs and medicines. ... ..........._. 283 7 487 178 74 48 188 100 41 17 11 31
Other chemleals....coovacaeiennnn. 28489 83 250 08 53 83 85 100 39 2 15 28
Potroleum refining and extraction. ...... 20,13 8 372 199| 60| 22| 100 85 18 1 k14
Rubber products. ... ... ._.ooeeiinoiian 30 83 240 79 47 28 88 100 33 19 12 38
Btone, tlay, and zlass produets........... 82 “ 191 7 42 31 47 100 37 w2 18 25
Primary metals. ..o...ceeeoneecaaaanes 33 57 267 88 68 49 83 100 33 13 18 2%
Ferrous metals and products.._.._...{ 831-32, 3391, 3309 87 142 47 34 32 30 100 33 4 2 21
Nonferrous wetals and produets. ... 333-38, 3352 80 125 41 82 18 35 1 33 25 14 28
Fabricated metal proQuets.....c......... 84 79 183 70 41 80 44 100 88 22 18 24
Machinery. oo ocooomont e 85 891 1,748 Fval 375 284 518 100 33 2 18 30
Electrical equipment and comreunication. 36, 48 74 424 1,270 758 880 1,348 100 30 19 2t 81
Radio and TV receiviug equipment.. 368 53 109 31 25 18 38 160 8 23 14 85
Communici:tion equipment and ¢lec-
tronlc com:ponents. .. .. ..o _ceon.a- 368-67, 48 7| 2454 740 41 B45 759 100 80 17 22 31
Other electrical equipment........... 381-84, 369 7n{ 1,731 500 380 320 551 100 20 21 19 82
Motor vebicles and other transportation
equipment. ... oceeicimcmemiea.. 371, 873-75, 379 97| 1,647 385 531 289 443 100 2 82 18 27
Alrcraft and missiles. _.v.eocaeieoaicaann. 372,19 771 65801 1,480 899 | 1,177 2,245 100 28 18 20 3
Professional and sclentific Instruments. .. 38 ] 664 240 183 112 149 100 38 25 k4 xR
Scientific and mechanical measuring
Instraments....ccecaecacencncnaan. 381-82 68 88 37 20 1n 20 100 43 22 13 2
Optical, surgical, photggraphlc, and
other instruments. ... .cccceceeuenaa 383-87 41 576 203 143 b} 129 1 35 25 18 2
Other manutavturing industries. .. ...._. 21, 27, 81, 39 91 98 35 23 13 25 100 37 24 13 26
Nonmanufacturing industries............ 07-12, 14-17, 4147, 87 840 200 110 107 224 100 A 17 17 35
49-07, 739, 807, 891 |

aThe coverage ratio is derlved by dividing R& D finds for which a distribution by type of cost was reported by total R&D funds, including those for wbich
a distribution by type of cost was not reported.
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TARLE B-27.—Distributeon of R&D costs, by industry and tyre of cost, 1968

Miilions of dollars Peroent distribution
: .
4 Wages Wages
Indust BIC S Mate Mate
ndustry oode ate- .
ratio® | R&D | Sclen- | R&D | rlals | Other | R&D | Sclen- | R&D | rials | Other
costs | tists su and | R&D | costs | tists s and R&D
and |porting su“p- ooats and |porting mup- ooats
engi- | per | plies engi- | Dper- | plies
neers | sonnel neers | sonnel
0] 7 PRI F PP 75 (17,460 | $5,224 | $3,425 | $3,130 | $5,689 100 80 20 18 33
Food and tindred products... ...oco—co.. 20 89 167 65 85 Frg 40 100 89 21 13 b
Textiles and apparel. . ... .coeeooeeceeons 22,28 51 58 2 18 9 4 100 38 23 18 28
Lumber, wood products, and furniture.__ 24, 25 4 2 10 4 4 4 100 43 1® 17 20
Paper and allled produets.......cee_auu.. 28 83 b3 35 19 15 25 100 88 20 16 28
Chemicals and ullied products. ...._..__.. 28 891 1,838 539 k1) 240 488 100 38 21 15 28
Industrial chemicals. .. _............ 281-82 821 1,02 340 289 172 276 100 33 23 17 27
Drugs and medicines.... ... ....... 283 78 34 189 85 43 127 100 40 17 11 32
Other chemieals. ... . .......... 284-89 82 238 90 81 33 83 100 38 2 14 b1
Petroleum refining and extraction.._...._ 29, 13 80 539 185 100 63 101 100 84 19 12 85
Rubber produets. . wuee oo eoeiieaaas 30 84 230 78 ° 23 88 100 84 18 1 37
8tone, clay, and glass products....._.... 32 18 184 60 38 A 43 100 38 23 14 28
Primary metals. ..o 33 58 251 81 62 48 81 100 32 25 18 25
Ferrous metals and produets......___ 891-32, 3391, 3399 87 135 43 32 2 80 100 32 4 2 22
Nonferrous metals and produets...... 833-386, 3392 78 1186 38 80 17 31 100 a3 28 15 27
Fabricated metal products..ecceae cuaeoe 34 70 188 72 38 32 42 100 39 21 17 28
B EY0 1141 o 35 B8 { 1,614 528 338 270 477 100 88 21 17 30
Electrical equipment and communiecation. 86, 48 ) 4,049 1,104 749 912] 1,194 100 8¢ 19 23 30
Radio and TV recelving equipment. _ 365 51 101 80 2 17 8 100 80 20 16 33
Communication equipment and elec-
tronic components....._. ..o 366-87, 48 771 2,82 n7 388 553 883 100 31 17 24 2
Other electrical equipment ... _..._ 361-64, 389 731 1,627 446 341 342 497 100 x 21 21 81
Motor vehicles and other transportation
equipment. .. e ‘ 371, 373-75, 379 97y 1,818 3688 458 258 487 100 24 30 17 )
Afrcraft and missiles.. . ..ccicueieooonoes 372, 19 74| 5058 1,482 920 1,018 2,219 100 28 18 18 89
Professional and scientific instruments. . . 38 42 600 20 181 95 143 100 38 2 16 24
Scientific and mechanical measuring
instruments. . .«.cccceaienueemaaannn 381-82 72 87 37 19 11 20 100 43 22 12 23
Optieal, surgical, photographie, and
other instruments. . ..cccaeenncncen- 383-87 87 518 162 11 88 125 100 37 2 17 ¢
Other manufacturing industries_.._.___._ 21, 27, 31, 39 81 88 33 2 12 2 100 37 28 13 28
Nonmanufacturing industries. ......._... 07-12, 14-17, 4147, 68 575 185 04 81 205 100 82 18 16 36
49-67, 739, 807, 861

s The coverage ratio is derived by dividing R&D funds for which a 2istribution by type of cost was reported by total R&D funds, including those for which
a distribution by type of 038t was not reported.
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TaBLE B-28.—Funds for basic research, apylied research, and

development performance, 1963-69

[Dollars in millions}

]

Year Total Basic research Applied research Development
1953 o e $3,830 $151 *$726 s $27563
1954 .- _eo_-.L 4,070 166 814 s 3,090
1958 . cae oo 4,640 189 s 028 s 3,523
1956, oo 6,605 253 1,268 5,084
1057 e 7,731 271 1,870 5,790
1958 .o oeen 8,389 295 1,911 6,183
1959 . - 9,818 320 1,991 7,307
1960 oo oo 10,509 376 2,029 8,104
11213 H 10,908 395 1,977 8,537
18020 e eeem e 11 464 488 2,449 8,527
1668 cc e 12,630 522 2,457 9,651
1964 oo 13,512 549 2,600 10,362
1965 e 14,185 592 2,658 10,934
1966 - - . . ... 15,548 624 2,843 12,081
1967 oo oo- 16,415 629 2,915 12,872
1968 . oo 17,469 642 3,124 13,703
1989, . oo 18,474 646 3,315 14,513

» Estimated by the National Seience Foundation.
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Tasre B-29.—Funds for basic research, applied research, and development perjormance,
by industry an: selacted company size groups, 1968 and 1969

iDoliars in millions]
§ 1808 1980
Industry and size of rompuny SIC code ! i .
Total Basic | Applied {Develop- Total Basic | Applied | Develop-
research | research | ment resear ressarch | ment
¢ ) 0 PN ST $17, 489 $842 | 83124 | $13,708 | 818,474 $646 | 83,815 §14,513
Dirtribution by industry
Food and kindred products . _<.....o_..o.oo.ooo.. 20 187 10 " 8 188 1n 84 20
Textiles und apparel. - oo oeen oo oo i 22,23 | 58 2 2 36 80 2 20 38
Lumber, wood products, and furnitare..........._. i 24, 25 | 22 ® ) {9 24 {9) =) ®
Puper and allied products........ eeeememeeiaeas ] 28 3 3 34 86 us 3 38 71
Chemicals and allied produets. ......eeeeoeoooaoans 1 28 1,658 214 603 841 1,752 228 866 863
Industrial chemicals. .. .. oveoceenoooaaaaaaane- 981-R2 L0271 (® Q)] (3) 1,085 (2 {8) @
Drugs and medieines.. ..o o ooonoennenon o, 283 ang | 64 134 185 437 73 159 205
Other chemleals. .o ooeon e o, . 284-RD 238 18 74 148 250 14 84 152
Petroleuta refining and extractlon .. ...o.eo . .coo_.. 29, 13 539 3% 2 2 572 39 12 321
Rubber produets. cou e ceve it erae ccevanen 50 230 b b 167 230 5 61 17
Stone, ciay, and glass products. . oo oo oo. REY 184 @ (= {2) 151 {®) (=) %)
Primary metals. - oo i e e e———- 33 251 3 14 88 150 267 15 96 156
Ferrous metals and products. ......._. ..oo... ..1 831-32, 3301, 3390 135 @ ® (O] 142 (®) O] )
Nonfe.,rous metals and produets. ... e 333-39, 3392 115 5 51 58 125 7 58 60
Fabricated metal products. .. ...... eeemaaeomeeen 34 183 3 44 136 183 3 41 140
Maach ATy . oo e e e e 35 1.614 32 212 1,370 1,748 20 255 1,471
Electrical equipment and communlcation ... ..... 38, 48 4,049 136 598 8,815 4,204 137 667 3,400
Radlo and 7'V recelving equipment. ....._..... 365 101 ® =) @ 109 (@ ® O]
Communication equipment and electronle
COIpPonents . .oouo. oo oo, e 366-67, 48 2,321 14 343 1,864 2,454 119 388 1,847
Other clectiical equipment ... ... eeam—a 361-64. 360 1,827 @ {2 Q] 1,131 @ Q) ®
Motor venlclesand other transportation equipment. 371, 873-75, 379 i 1,518 ) N ) 1,847 ® O ®
Aldreralt and missies . . oo e iaann 372, 19 5,658 67 664 4,928 5,801 €3 589 5,149
Professional und scientific instruments. ..o oeeno. 38 600 ® ® (@) 664 O] @ *)
Other manufacturing industrles_..__._____..._______ 21, 27, 81, 39 89 5 23 61 96 5 23 63
Nonroanufacturing industries. .. o iooeeeiiaianas 07-12, 14-17, 41-47, 575 41 224 310 640 49 258 333
40-67, 739, 807, 891
Distribution by size of company
(based on number of employzes)
5,000 80 8,899 - cueiec e imeeaiaiiean e araceann | oeamen eemeaemeaa- 960 55 228 677 1,048 62 254 732
10,000 OF TOTE. <o cwmee v e o mmmr e mcmae e mcmmm mmm el e n e 14, 820 490 2,380 11,950 15, 680 482 2,511 12, 867
s Not separately available but included in total.
53
62
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TaBLE B-30.—Fwnds for basic research, applied research, and development performance,
by industry, source, and selected company size groups, 1969

[Dollars in millions]

]
Feueral Coerapany
Indu.iy - sizo of compan 810 cod : N X
! Slz0 ot company coce Total | Basic | Applied | Develop-| 7Total | Basic | Applied | Develop-
research | research | ment research | research | ment
1 01 RO RO ..l 88,810 s164 | 81,047 | 87,407 | $9.8%8 $481 $2,268 7,106
Distribution by indusiry !
Food and kindred produets. ... .ceceucecoonoaoan . 20 [ SRR RO 1! 183 1 84 89
Textiles and apparel__..__..._...... e %2, 23 (=) {®) Q) © i ® Q) () ( 9)
Lumber, wood products, and furniware......_....__ LY L 35 TR U JUR jreemsseeme 24 | ® @)
Paper and allied ProduetS. oo oo e on e 26 (2 Q) ® (® Q) @ () O] X
Chemieals and allied produetS. .. .o.ooeoooeooooo. 28 192 41 47 } 104 1, 560 182 f19 760
Petroleum reflning and extraction...oo.o.oo..oo._.. 29, 13 47 3 9 38 ] 524 | 37 203 285
Rubber products. . ... 30 48 Jocceme o 9 23 198 b 52 130
Stone, clay, and 2lass Droduets. - oo ueoooaeieononnn- 32 4 = ® Q) 187 ® (@ ®
Primary MetalS. coe e caes aoemce e emeeaenan 33 10 Jemccaeat 8 4 57 15 89 182
Ferrous metals and produets. .. ...ooooao.o.... 331-32, 3361, 3399 ) N ORI SN O] i ® @ )
Nonferrous metals and products. ..o« ..._... $33-36, 3302 1 8 3 ! 16 7 52 57
— : —_— '_‘i 3,
Fabricated metal products. . .coan. oo oo 33 ) ) I PO 2 i 172 3 ! 39 131
M achInery . e e e ce—————aa 35 300 Jooaeao 73 31 1,356 20 182 1, 1-54
Elecirinal equipment and communieation......... 3,48 | 2,3 4l 334 |  1,0855] 1,95 96 333| 1,836
Radio and T'V re: eiving equipment._._..___... 385 ®) Q) Q) (@ ® (@) {°) O
Communication c¢quipment and electronic
COIMPONENES . . ecireesacanacrannnnn 36657, 48 1,300 35 197 1,158 1,064 84 181 789
Nther elertrien) equpment. . ..o oo oo __ 361-64, 360 (®) Q)] (®) O] | Q) ® = )
Motor vehiclesand otoer transportation equipment . 87, 373-75, 376 406 ) O] ® 1,241 Q] . @ )
Aldrcralt and I iSsiles - oo ceee——ae 372, 19 4,524 24 342 4,158 1,277 401 - 247 990
Professional and sclentific instruments._ ___..______ 38 215 Q] ® ® 448 () O] ]
Scilentific and mechanical measuring instru-
IBNESeeiueces  cneeemmecemrancoeceeaeaneenne 381-82 15 2 ® @ 72 {9 ) o)
Optical, surgical, photographic, and other
INSEPAMENES - oo a e emeen 383-87 200 (2 Q) G 378 ® ® ®)
Other manufactusing industries. . ee- v oeoeeeeeeecnne 21, 27,31, 39 () @ ® ) ® ® ©® )
Nonmanufacturing Industries. . .ooooooveooooen. 07-12, 14-17, 41-47, 440 40 175 225 200 9 83 108
49-67, 739, 807, 801
Distribution by size of company
{(based on number of employees)
5,000 809,809 e ccccccecacceceas|mem e mmmmmm—ae 315 ) 64 24% 734 57 190 487
10,000 OF INOTC. w e aeac oo e coaccmmascmmnccmncccascoss|ocacaa acmsacmnocenn 7,714 104 764 6, 846 7,847 379 1,747 5, 821
1

s Not separately evallable but included in total.
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TaBLE B-32 —Funds for basic research performance, by industry and
selected company size groups, 1968 and 1969

[Dollars in millions)

1888 1869
Indust 8IC cod Comp?niea witth itotm Comp?nina witth fmtnl
ndustry o Total employruent o Total employment o
5,000 to 10,000 5,000 to 10,000
9,809 or more 9.999 OF more
i — _
Total. o - e e e ee e e $642 $55 $490 $646 $62 $482
Food and kindred products_ .. _._____.__._._ 20 | 10 oo _. 9 i} N 9
Textiles and apparel. _.___. e e 22, 23 2 O] (°) 2 (*) (=)
Lumber, wood products, and furniture. _. _.. 24, 25 () (@) ® Q) Q) )
Paper and allied »roducts__....._. e e 26 3 ® 2 3 ® 2
Chemicals and allied produets__..._.__.____ 28 214 36 157 223 43 159
Industrial chemieals.____..__.._.__ el 281-82 Q) Q) () Q) (%) (¢)
Drugs and medicines..__._ .. ._.._._._ 283 64 o) 23 73 () 28
Other chemicals_. _ . __ ... _____._______ 284-89 16 6 (@) 14 7 ()
Petroleum refining and extraction___.__.___. 29, 13 38 1 37 39 1 38
Rubber products. . . _ - . .aiaaaia.s 30 6 () 5 5 Q) 4
Stone, clay, and glass produets. . ... ..... 32 Q) (=) Q) ©) Q) ()
Primary metals..._ ... . . ...____. 33 14 () 12 15 O] 3
Ferrous ruetals and produects__________. 331-32, 3391, 3399 (®) (e) (® (e) {®) )
Nonferrous metals and products_._.____ 333-36, 3392 5 (%) 4 7 (2) 5
Fabricated metal produets_ ... ... ... ... 34 31 (® (¢) 3 (9 O]
Machinery oo oo e e 35 32 1 29 20 1 17
Electrical equipment and communication. ... 36, 48 136 6 112 137 7 118
Radio and TV receiving equipment. . .._ 365 () T I, (@) (G T ISR (@)
Communication equipment and elec-
tronic components. ... -e.oaae.n- 366-67, 48 114 (e) (®) 119 Q) (@)
Other electrical equipment._ .. _________ 361-64, 369 () (2) (%) () @ ®)
Motor vehicles and other transportation
equipment__ ... .. .o..- 371, 373-75, 379 (®)  feoooo--- (®) [ T N (e}
Aireraft and missiles_ _ .. ... _...____.._.. 372, 19 67 (2) 64 63 Q) 60
Professional and scientific instruments . - .. __ 38 (2 (2) (®) (@) (@) (2)
Other manufacturing industries.... ... 21, 27, 31, 39 5 1 3 5 1 3
Nonmanufacturing industries. ... ._.. 07-12, 14-17, 4147, 41 . ___ 1 49 \__.____. 1
49-67, 739, 807, 891

s Not separately available but ineluded in total.
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TaBLE B--35.—Furds for basic research performance, by field of science, 196769

[Dollars in milliona}

Fleld of science 1887 1988 1989
Y O $629 $642 $646
Physical sciences.___. et s e 308 317 333
Chemistry - - oo o 162 191 215

Physics. . oo . (*) (=) Q)

Astronomy .. ...o.oooeoo-n- e emm e cmem— e () () Q)
Mathemativs. . oo i i ecmnmmcceeema—an 12 13 12
Environmental sciences___ . __.__..._. e e 14 11 14
Engineering (including metallurgy) - . oo caao o : 172 181 176
L8 SCIBINCES - - - - - oo e ame e emmem—ae—m e 69 76 77
Biological sciences. . - ... oo ool oaaaa (%) 50 52
Chnical medical sclences_ .. oo oceo ol ot iaoeoaa ®) 26 25
Other SCIeNCeS . oo - cccv e occmcmcm e mccmm—mmmmm—— = 53 43 34

a Not separately available but inciuded in atnl.
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TasLE B-34 —Funds for basic research performance, by industry and field of science, 1969

[Doliars in millious}
! Engineer-
Physizcal | Mathe- | Environ- ng Life Other
{ndustry SIC code Total sciencea n atics mental | (including{ sciencos | acicnces
sciences metal-
lurgy)
Total oo oo $646 $333 812 $14 $176 $77 $34
Food and kindred products_._._.._ 20 11 L R DU 1 3 1
Textiles and apparel ._____._____._ 22, 23 2 ) N D PR PN NI S
Lumber, wood products, and )
furniture_ . __ ... .. .. _... 24, 25 (@) ® (9) (9} (*) (*) (2)
Paper and allied produets._ ... 26 3 (GO TS PRURNUON [RSUIUP ISP BRI NN
Chemicals and allied products._._... 28 223 141 ) I PO, 17 60 3
Industrial chemicals. __._..... 281-82 (*) ®) *) loo._o... fa) (@) (9
Drugs and medicines_ _.____._ 283 73 36 [........ RN I, 37 |
Other chemicals. ... __..__._. 284-89 14 ) ) N PR ISR I E I
Petroleum refining and extraction. . 29, 13 39 26 1 4 8 1 ...
Rubber produets. - - oo _... 30 5 V' (s} I EO I
Stone, clay, and glass products... .. 32 *) (® (@) Q) Q) (*) (®)
Primary metals_ - ... -...-.__._... 33 15 - 35 PR P 11 e
Ferrous metals and products_._| 331-32, 3391, 3349 (® QT P R (CTNE FUURN DR
Nonferrous metals and products 333-:6, 3392 7 ) [ R U ;3 R PR
Fabricated metal products..._.____ 34 3 b2 I I ) N R S
Machinery . - .. . ... 35 20 1 (2) O] (®) () (?)
Electrical equipment and com-
munication. «c. e wooo oo 36, 48 137 49 4| ... 75 4 6
Radio and TV receiving
equipment . .- - _____. 365 Q) (G T DRI SR (9 *) (%)
Communication equipment and
elentronic components. ... 366-67, 48 119 3y [ 28 S 67 (%) (®
Other electrical equipment. ... 361-64, 369 (®) (") oL ® | ... e
Motor vehicles and other +sans-
portation equipment._____._. --- 371, 373-75, 379 Q) ®) Q) (®) (2) (® (2)
Aircraft and missiles....__.._____. 372,19 63 18 1 2 32 3 8
Prnfessional and scientifie instru- ——f
1150 11 TR 38 () (*) () (@) (@) (@) *)
Ocher manufacturing industries_ ... 21, 27, 31, 39 5 K 25 R P 1 ) I
Nonmanufacturing industries_ .- .. 07-12, 14-17, 41-47, 49 (@) Q) (2) (® (*) )
49-57, 739, 807, 891

s Not separately available but included in tctal.
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TapuE B-35. R & D-performing comzanies wi*h 5,000 or mo.e employees and

1
¥

number performing basic resexrch, by industry and size of company, 1869°

Corupanies with total employment of—-

5,000 to 9,999 10,000 or more
Industry BIC code -
Total Baaic Paroant Total Basio Percent
research | of total rosearch | of total
otal . - e ece s e 200 a8 42 306 188 61
Food and kindred produets_ _ _ .. .. __ ... ... 20 16 10 27 14 52
Textiles anc apparel . ... _. 22, 23 7 4 5 16 9 56
Lumber, wood products, and furniture_._ .. __ 24, 25 L3 O - O PRI U
Puper and allied produets_.__. ... ... __ 26 9 4 44 16 8 50
Chemicals and allied produets._ ... ... 28 21 14 67 32 27 84
Industrial chemieals_ ... ... ... ._. 281-82 3 3 308 22 18 82
Drugs and medicines.. ... .__._.___... 283 9 7 78 6 6 100
Otber chemicals. . - .. ___.__..._.... 284-%9 9 4 44 4 3 75
Petroleum: refining and extraction_........_. 20, 13 ] 4 67 18 16 89
Rubber produets. ... - oo .oooooooooC 30 | 6 2 33 6 6 100
Stone, clay, and glass prodwets_ . . ...__._..__ 32 8 4 50 10 7 70
Primarymetals__._ . . . ... oo 33 15 8 53 2 14 64
Ferrous metals and products. ... ___.___ 331-32, 3391, 3399 10 4 40 '3 7 54
Nonferrous metals and products_.__ ... 333-36, 3392 5 4 80 9 7 78
Fabricated metal produets_.___._ ... ... . 34 11 5 45 9 4 44
Machinery____._._ s . 35 24 8 82 83 18 55
lectrical equipment and communication. - -. 36, 43 24 6 25 35 24 69
Radio and TV receiving equipment. ____ R7:1; 38 RO (RPN RO : 3 PR
Communication ecwipment and elec-
tronic components_ .- _ - <o -_.o-o. 366-67, 48 12 4 33 18 14 78
Other electricsl equipmert__ ... ____.. .. 3061-64, 369 12 2 17 13 10 77
Motor vehicles and other transportation
QQUIPINeNt .o - oo e ammaae e 371, 373-75, 379 8 3 38 17 8 47
Aireraft and missiles_ .. ... . ... _.} 372,19 4 2 50 21 13 62
Professional and scentific instruments.____ .. | 38 13 7 54 9 5 56
Scientific and mechanical mearuring
instrumentS. .. - .- oo ooioaooiooo 381-82 5 2 40 2 1 50
Optical, surgical, photographic, &nd
viher instruments___. .. ... ... 383-87 8 5 63 7 4 57
Other manufacturing industries.._.___._._... 21, 27, 31, o9 11 7 64 8 5 63
Nonmarufacturing industries...._ ... _.._.__ .1 07-12, 14-17, 41-47, 21 joemaa e 23 10 43
49-€7, 739, 807, 891

 ——

a Companiv® not surveyed in 1889 which had their R&D activ.ties ey auared st voe 1068 lsvel were considered to have performed basic research in 186Y.
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TaBLE B-37.—Funds for applied research and develcpment performance in companies
with 6,000 or more employees, by product field and size of company, 1969

[Dollara in mihions}

Companies with total
employment of—

Product field 8IC code
5,000 to 10,000
9,989 or more
Y U PRI S U $986 $15,178
Ordnance, except guided missiles.__._.__._______ 19, except 192 10 145
Guided missiles and spacecraft____________. ... 192 i3 3,633
Food and kindred produets..__ ... _._....._._ 20 19 105
Textile mill produets. .. ... .o ooo____ 22 3 38
Chemicals, except drugs and medicines. . ... ... 28, except 283 76 928
Industrial inorganic and organic chemicals. . 281 14 312
Plastics materials and synthetic resins,
rubber, and fibers_ ... ... ... ... 282 13 388
Agricultural chemicals__. .. e mmccmuma- 287 12 72
Other chemieals. . .. ... ... ..o ..o 284-86 37 156
Drugs and medicines. - _______ .. ___________ 283 110 194
Petroleum refining and extraction._- .. ._.____._ 29, 13 12 223
Rubber and miscellaneous plasties produets__ ... 30 15 113
Stone, clay, and glass produets. .. ... _._____ 32 12 78
Primarymeo.als .o ... 33 15 143
Ferrous metals and products_............_| 331-32, 3391, 3399 5 78
Nonferrous metals and products. _ . ._.____ 333-36 , 392 10 65
Fabricated metal produets. ... __.___________ 34 29 382
Machinery_ . ..o aiaaaa 35 70 1,401
Engines and turbines_. .. .. ......_...__ 351 2 187
Farm machinery and cquipment___________ 352 1 83
Construction, mining, and materials han-
dling machinery_.__._ _____.__________ 353 16 110
Metalworking machinery and equipment._._. 354 13 35
Office, computing, and accounting machines. 357 13 757
Otl2r machinery, except ele trical ... ______ balance of 35 25 225
Electrical equipment and communication______. 36 160 2,647
Electric transmission and distribution equip-
ment__ ... aeeean- 361 3 70
Electrical industrial apparatus_____.___..... 362 5 126
Motor vehicles and other transportation equip-

111211 SR U 37, except 372 13 1,064
Motor vehicles ard equipment._.._________ 371 11 975
Other transportation equipment._._._______ 373-75, 379 2 89

Aireraft and parts_ _ . ... .. . ... ... .. 372 67 2,445
Professional and scientific instruments.________. 38 225 338
Other product fields, not elsewhere classified. ... | ... ... ___________. 87 764
Not separately reported._ . - . |eiiiiicaaiaiaa- 50 637
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TasLE B-38.—Funds for applied research and development performance,
by selected product field and source, 1969

[Dollars in millions]

Product field SIG code Tntal Federal Compaay

Total. o eaemicca e e eeaee $17,829 $8,455 $0,375

Ordnance, except guided missiles__ .. 19, except 192 186 155 31

Guided missiles and spacecraft______ 192 | 3,762 3,355 407

Textile mill produets_ .- ... ..... 22 66 1 65
Chemirals, except drugs and

MediCiles o - oo oo e 28, except 283 1,226 50 1,176
Industrial inorganic and organic

chemicals_ . ... .. ...- 281 391 26 365
Plastics materials and synthetic

resins, rubber, and fibers. .- .- 282 482 15 467

Machinery .. .o ... 35 1,650 107 1,543
Office, computing, and account-

ing machinus. - - ... ..--. 357 801 55 746

Aireraft and parts_._ ... ... ._.-. 372 2,548 1,243 1,305
Professional and scientific instru-

mentS oo ooy mmeae- 38 ™™ 333 458

N

'l
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TaBLE B-39.—Funds for applied research and development

[Dollam in
% Product field and SI1C code
i Chemi- i
Ordnance,] Guided Food Textile cals, . Drugs
except missiles and mi except an
Industry 8'.C code Total guided and kindred | products drugs | medicines
missiles | spacecrait| producta an
medicines
-~ (19, ex-~ (192) 200 | (22) (28, ex- (283)
cept 192) . cept 283)
Tot&) . oo il $17,829 8186 | $3,762 $182 $66 | $1,226 $411
Foud and kindred products. .. _..._..._._ 20 174 | b L. . 137 1 14 (... .. ..
Textiles and apparel.. .. ... .. __._.... 22, 23 B8 el 31 (G I P
Lumber, wood preducts. and furniture._ - . 24, 25 23 (a) () (®) o) @ 1 ®
Paper and allied produets_ ... ___.___. ! 26 110 | omccm e e " S
Chemicals and aliied products_ ... _._.__ 28 | 1,5 o) (®) 27 13 844 I 369
Industrial chemicals. . ... . . ... 281-82 (® (® (2 (®) ® () ")
Drugs and medicines..__. ... ... 283 364 | ...l ... 6 i-- -- 43 208
Other chemicals____.____. . 284-89 236 Q) Q) 14 ___. 152 35
|
Peiroleum refining and extraction. ...._.. 29, 13 533 1 16 2 | 1 131 2
Rubber products._ ... ... .____.____. 30 235 . .._.. 26 1. ..., 12 46 4
Stone, clay, and glass products._.__._ . .. 32 Q! (a) (2) Q) (a) Q) Q)
Primary metals. . ... _____..__..._ 33 251 oo (2 (®) 18 (®)
Ferrous metals and products___._ _..| 331-32, 3391, G TR TR P {%) (® (2) (2)
3399
Nonferrous metals and products.. ....{ 333-36, 3392 118 s AECREEt EEEEEEED S -~ 9 R
Fabricated metal products._____. ... _____ 34 180 1 2 K 17 | 2
Machinery_ . . ... 35| 1,726 6 91 ) U 17 1
Electrical equipment and communication_ . 36, 48 { 4,157 61 601 ® ™) 37 ()
Radio and TV receiving equipment.__. 365 Q) () () (» (" (™ j )
Communication equioment and elec- :
tronic components.._.. .. __...... 366-67, 48 | 2,336 22 GO TR U S 8 1
Other electrical equipment.______. _ 361-64, 369 Q! Q) () Q) (a) Q) (")
Motor vehicles and other transportation 1
eqeipment ... ... 371,373-75,379 @) (@) () (3) (@) (@) (®)
Aircraft and missiles___ .. ... ._._.._. 372,19 | 5,737 20 2,959 ) S S 20 3
Profescional and scientific instruments_. __ 38 (2) () (2) () Q) (® (2)
Other manufacturing industries. .. .___ . 21, 27, 31, 39 91 ' I 4l 3 .
Nonmanufacturing industries_ . . .______._ 07-12, 14-17, 591 9 18 2 2 13 | 3
41-47, 49-67.
739, 807, 891
o Not separately available but inocluded in total.
64
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performance, by industry and product field, 1969

millions)
Product field and SIC code—Continued
i ] : I T o l
i : i . Motor Profes- |
Petroleum | | Stone, Fabricated ) Electrical vebiclos sional Other
refining Rubber ¢lay, and Primary metal Machinery | equipment and other Aireraft and produet
and products | rlass metals products and com- trans- and parts | scientific fields,
extraction i products munication { portation inatru- N.E.C.
| equipment ments
129, 13) (30) l (32) (33) {34) (35) (36) (37.8;§§ept (372) (38) —_—
$255 $1G3 l 2155 ! $217 8499 $1,650 $3,3% 81,125 $2,548 $791 $1,202
; N
____________________ 2 . 1 11 (9) USRS ORI, N 6
.......... 25 IR 1 *) [EEUUUREUROSY DURUOU PN DRI 18
Q] ® Q) (%) ® Q) (®) ® () (%) ®
.......... 2% I O 1 ) 2 R (DI FOUUUU [ 88
® 12 13 ® 28 19 15 1 14 10 110
() Q) ® (* ® ) (@) (2 ) (%) ()
.......... 2 1 1 1 (® (2) PP PN 4 6
.......... 1 b 75 PR, ) N (ONNUO FEOUPUDN IO 124 ... 16
227 2 1 2 28 14 Q) {9 81 3 12
1 101 ) N 4 5 27 1 538 2
® Q Q) (® Q) (@) (® Q) (@) (% (@)
1 1 3 157 28 13 11 6 1 (*) 9
---------- ) = Q] (2 ® (® (@) {9 ) )
) I 2 57 18 9 9 (2) Q) 1 ]
1 4| 3 5 72 24 1 4 5 4 23
4 a3y 2 8 28 1,073 283 43 30 3 133
.......... 1 1 9 11 235 269 2,078 22 294 196 340
........... @) ! (=) © 1 (@) @) ") ) (@) (=)
____________________ i 3 2 9 124 1,402 14 8 122 293
---------- A N ) (=) ) ) Q) ) (%) @
® O (% Q) (*) (® (2 (2) (®) ® (®)
__________ (2) fa) 4 37 49 396 4R 2,008 9 185
Q) (2 ) (9 (* () (=) (® ® ® (®)
.......... K 75 PRI R, 3 13 5 ) I . 1 53
10 1 2 5] 7 17 185 9 31 112 165
{
] ' i

73
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TaABLE B—10.—Funds for applied rescarch and developmest

[Dollars in
Product field and SIC code
i Chemi-
Ordnance,| Guided Food Textile cals, Drugs
exceph misailes and miil except and
Industry SIC code Total guided and kindred { products drugs | medicines
missiles | spacecrait]| products and
wedicines
- - ‘ 123, ex= 283
céﬁ, fgz) (192) (20) (22) cona 2(3;3) (283)
Total .o e e 316,827 3201 $3,786 $165 $58 | 81,168 8375
Food and kindred produets._.__________. 20 157 §o oo e 122 1 17 | ...
Textiles and apparel ... __________.___. 22, 23 57 |-oo-. B PRI 34 ® 1
Lumber, wood products, and furniture_ ... 24, 25 21 (® {® ) Q (=) ®
Paper and allied produets. .. ___________ 26 90 | e el 4 ...
Chemicals and allied produets_ . ___._.___ 28 1 1,445 (®) ® 26 11 796 339

Industrial chemicals___ ... .._._.__._ 281-82 ® (@) ® ) Q! (@ (®

Drugs and medicines. . .. ___________ 283 380 ome e 6 ... 38 271

Other chemiecals... ... ... 284-89 222 { . l.._._.. 13 ... 144 28
Petroleum refining and extraction_._..._.. 29, 13 501 1 38 2 1 130 2
Rubber produets.. ... ... _._..__ 30 225 | ... 21 ... 4 40 3
Stone, clay, and glass products__________. 32 (=) (® (®) () () (®) Q)
Primary metals_ .. ... .. ... 33 236 G T (®) (9) 14 (*

Ferrous metals and products.........| 331-32, 3391, () (G T P Q) ) @ ®

3399 .

Nenferrous metals and products._... - 333-36, 3392 110 GO TR VRN U P A R
Fabricated metal produets.._.. ... ... 34 180 1 2 78 17 2
Machinery . . o . eiieaioaa- 35| 1,581 7 95 ) [ S 15 1
Electrical equipment and communication. - 36,48 | 3,913 57 555 () (®) 29 ®

Radio and TV receiving equipment.__.. 365 O] (@) (®) *) ®) Q! (®)

Communication eguipment and elec-

tronic components_ ... ... _.____. 366—67, 48 | 2,207 22 G T IO A 6 1
Other elect:ical equipment_ _____. .1 261-64, 369 (®) () {8 () Q) Q) Q)
Motor vehicles and other transportation
equipment_._ <. ..o 371, 373-75, (=) ) Q) (@) Q) (®) *)
379
Aircraft and missiles_._____ . _________._ 372,19 | 5,591 40 | 2,985 b2 I 28 2
Professional and scienlific instruments.. . _ 38 (®) ) ) * Q) @ @
Other manufaciuring industries. ......._. 21, 27, 31, 39 84 ) I PR k2 I A R
Nonmanufacturing industries._ - _________ 07-12, 14-17, 534 6 22 2 2 15 3
' 41-47, 49-67,
739, 807, 891

s Not separately available but included in total.
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performance, by industry and product field, 1968

millions)
Product field snd BIC code—Continued
Motor Profea-
Petroleum Rubber clg':m'd Fabﬁ(;:ltad Maooi El?ytrical‘ vshx;;lga Airoralt sion:l %wrt
“:nd pr:ducta gl'u‘ln metals pgtaluch seninery o&\.&p;x;: “tnm-“ unx‘{ ‘;nrh nci::tiﬁc pﬁeld‘:?
extraction products munioation portation instru- NEC.
equipment ments

(29, 13) (30) (32) (33) (34) (35) (88) (37:&;;;:0:)% (3872) (38) -
$239 $160 $130 $207 $478 $1,396 $3,403 $956 | $2,370 719 $1,013
.................... 2 oo 1 10 (%) SRR HPNUUUI F 3
.......... ) O (VOIS PR 1 O] NSO USSP FVINIGIPRE NI 11

(®) ® *) (@) (9 () eeemeenee- (@) Q) " (@)
.......... 3 EUUIUN NP U [+ Y8 [UONSNUINS INNUEDIOTUPNPIIS BRNIUUPNGUNY S EpRpEp 76
*) 9 12 (@) 24 21 15 1 17 9 108

Q) Q) O] ® (®) (@) Q) Q) ® (® (@
.......... 1 1 1 1 (@) ®) SN PR 4 5
__________ 2 k2 25 ) O (SN, I PRt ) i { (O, 13
213 _;- 1 3 o 22 6 (® ® 60 4 9
2 105 1 1 2 8 29 oo {1 30 I 3

(®) () ) ®) ) (®) (@) (@) (®) (@) (@)
1 2 2 151 28 12 10 5 1 ® 8

.......... Q) TN PN B ) Q) @ ) (®) (® ) )
) (R PR 2 55 17 8 8 O] (@) 1 5
1 3 3 4 85 24 18 ] 5 4 23
2 I, 2 8 28 885 361 41 32 3 99
i 1 8 12 228 233 1,973 18 309 194 295

(2) (@) (®) (=) (@) @) ® (@) (a) ) Q)
B B 2 2 11 118 1,351 9 33 130 246

(2) Q) (@) () (@) Q) ® ) (2) (@ Q)

*) @ (2) (*) Q) Q) (@) (9 O (@) Q)
.......... (*) (°) 4 48 43 435 53 1,822 7 il14
® (® * () ) (@) Q) (2 () O] (@)
.......... ) 1 (DI N 3 13 6 ) I R, 2 47
7 2 2 3 i) 16 166 4 32 108 139

67
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TaBLE B—41.—Funds for applied research and development performance,

[Dollars in

Chemicalr, except drugs and medicines

Primary metals

Plaatica
mataerials
- F
Industey BlCoode | tnormanme i | AR | Other | monalsand | noplerrous
and Tesins, chemicals | ohemicals | products | products
cgzgi?:h ,{‘ébé’ﬁ,,
281 282 (287 284 86) | Saorans | Caaay”
1 8N
(281) (282) ) ¢ o0 )
Total. - o $391 $482 $106 $248 $125 $92
Food and kindred produets_ . ... .._._..____ 20 5 7 1 > 2 P I
Textiles and apparel . .. ___._____.__..__ __ 22, 23 Q) 5 e, ®)  fewmmooale L
Lumber, wood products, and furniture. ... __ 24, 25 (%) ® Q) O] ®) ®
Paper and allied produets___.._____________ 26 Q) (®)  eeeo--_ - 2 (RN PR
Chemicals and allied produsts_._.._________ 28 244 336 81 184 *) ®
Industyial chemieals_.__________.______ 281-82 () (%) (%) Q) ®) @
Drugs and medicines...._._.._________ 283 8 4 15 18 e
Other chemieals_ ... __.__.___________ 284-89 20 17 25 12 ¢ I S N
P-troleum refining and extraction..__._.._.._. 29, 13 53 37 15 26 ) ®
Rubber products. . . ... ________._.._ 30 13 29 () G I S (@
Stone, clay, and glass produets_ ... ____._. 32 (2) Q) () ® (=) ®
Primary metals_ .. ... ___._____.._.. 33 11 2 1 3 97 60
Ferrous metals and produets....______. 331-32, 3391, ) (®) O] ®) ) ®
3399
Nonferrous metals and products. ... __ 333-36, 3392 7 (@) (®) () (*) (*)
Fabricated metal produets_._._.__.___.____. 34 4 8 laceecon-- 5 3 2
Machinery_ .. _____ 35 3 2 11 2 5
Electrical equipment and communication._. . 36, 48 18 16 ® 2 7 4
Radio and TV rereiving equipment._ .. __ 365 (2 (2) (a) () Q] )
Communication equipment and elec- |
vronic components. .. . .___________._._ 36667, 48 4 2 (2) ® () (®)
Other electrical equipment._._._______._. 361-64, 369 (®) O ®) (®) (@) Q)
Motor vebicles and other transportation
equipment_ ... o ... ..__.._ 371, 373-75, ® ) (=) (@) (@) ()
379
Ajreraft and missiles. ... _._______________ 372, 19 (®) 7 1 (GO T 4
Professional and scientific instruments.._._.. 38 (*) (0) ) (3 () ®
Scientific and mechanical measuring
instruments. ... ..o ..._____ 381-82 | _...... (®) (*) (® (®) (2)
Optical, surgical, photographie, and
other instruments_ ... _____________ 38387 () ) I PSRRI EPVOURDRIVUNES RPN N
Other manufacturing industries___._________ 21, 27, 31, 39 1 4 (*) () TS R NN
Nonmanufacturing industries____._______.___ 07-12, 14-17, 9 1 1 2 3 1

41-47, 49-67,
739, 807, 891

¢ Not separately available but ingtgled in total.
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by industry and secondary product field, 1969

millinns)
Machinery Eleotrical equipment, Motor vehicles and other
except communication {ransportatior: equipment
Engi Fil;m Construe- ‘ Metal- Office, Other Electrio Electrical Oth
s | ey | domtg | woiar | compgins | mip | wssiige | BEE | volgheiad | engpore
turbines equipment handling an accounting electrical diatribution apparatus , equipment tion
machinery equipment machines equipment equipmunt
(351) (352) (853) (354) (357) (bslance 1361) (362) (871) (373-75 s;;
of 35) 379)
$206 $99 $152 $85 $801 $308 $99 $143 $1,019 $106
___________ ) R (N RPN, OUpR——— 10 loccaecea o (®) RS
_______________________________________________________ (2) R NUNNURIVIPROI MU ORI PRI
® (2 (®) ® (@) Q) Q) (%) (*) (®)
____________________________________________ ) 1 1 [N PPN IR pE S P
Q) () Q) (G IR IS 10 |oocacaeaaas 6 ) [ PR
(@) (2) ) () TR (R () N R ) () IR (RO
_______________________________________________________ (® mam—mmme () [ PR,
() I P [C TR PR S ceem - 14 |oceeeae- ) ) )
_________________________________________________________ 5 ® () ) W T,
(® (®) ® ) (®) () ®) (?) (® (@)
2 ® 1 7 (®) 3 2 2 4 2
Q) ) (®) feemeeeee--- (®) (*) () (@) (@ ®)
(G R (RPN E y A P P, () 1 ® 1
@ () 5 7 1 [+ 30 I, 4 ® ()
97 75 120 40 562 178 3 7 39 .
k1 2 [ 4 8 190 29 79 76 4 18
(GO N N (®) ™ (®) ® ) (@) ) (®)
G T (O Q) 5 106 12 9 8 ) ()
G T R (@) (@) 83 Q) (®) (®) ®) (®
Q) (@) O] Q) ) ) @) fa) (®) (®)
23 (G T PSR 8 3 Q) O] (®) 8 41
Q) (2) {2 (= (®) (@) (?) (@) (=) (2)
Q] (®) Q) (=) Q) (®) @) Q) [C) NN PR
................................. 2 (®) () (@) O] * )
2 HRPE DPIpRRpUu Q) (@) 7 (9) ® ) [ P
6 | oo 3 (?) b 1 8 4 4 4
69
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TaBLE B—42.—-Funds for applied research and development performance, by

[Dollars in
Chemicals, except drugs and medicines Primary metals
Tlastics
Ind Industral | ™apd " | agiow- | | Ferow | Nonferroup
nustey SIC code mo:gzmc aynnutpneatic cha‘;:f‘esb chemi:;la pr:duc‘t!: n;>rt:!uct:
organic rubber
chemicals | gnd Ghers
(331, 333, | (333-38,
(281) (282) {287) {284-88) | 3391 and 3392)
3399)
Total. . oo e i eaeaamicacim ool $382 $466 $09 $221 $119 $88
Food and kindred products. . ... ......_.... 20 5 8 1 K 2 U I,
Textiles and apparel. .. __ ... ... . ._.._. 22, 23 (@) L 2N IR, (O T ORI I,
Lumber, wood products, and furniture_. .. . _ 24,25 (=) (@ ©) e ® (@)
Paper and allied produets.._ . ... . ... ...._ 28 (0) [C T T, 2 I .
Chemicals and allied produets__ ... ___._._.__ 28 228 329 78 61 @) ®
Industrial chemicals. ... .........._._._ 281-82 @) ® (o) (9 ) )
Drugs and medicines__.________..___._. 283 8 4 14 b & 2 I ®)
Other chemicals. ... ________.__.___ 284-89 18 17 23 868 | e b
Petroleum refining and extraction...... ... ._ 29, 13 54 37 14 25 *® ()
Rubber produets. . - - oo ceoiai oo 30 15 21 ) () T PO ®
Stone, clay, and glass produets. ....._...... 32 () (@) ) O] ® ®
Primary metals. .. . .o oaao... 33 9 b 2 I 3 93 58
Ferrous metals and products. ...-._.... 331-32, 3391, (@) (=) (@) ® (®) (®)
3399
Nonferrous metals an.. products. . __._._ 333-36, 3392 5 () @) O (% (®
Fabricated metal produeta. ... . ... 34 4 8 [ceceaan 4 2 2
Machinery. e ccccaeen 35 3 . P, 10 3 3
Electrical equipment and communicstion. ... 36, 48 13 14 (@) 1 8 4
Radio and TV rerei: ing equipment. ... 365 (2) (®) (@) ) ®) ®
Communication equipment and elec-
tronic components. . ._._._._._ 386-67, 48 4 2 | Q) (*)
Other electrical equipment. ... _.___ 361-84, 369 (@) (@) ® ® (@) {®)
Motor vehicles ana other transportation
equipment. .. . .o oo imeieeaooo- 871, 373-75, (@) Q) (@) ® ® ®)
379
Aircraft and missiles. .. . ... ____..___. 372,19 ® 8 1 [0 R PR 4
Professional and scientific instruments... ... 38 O ) Q) @) Q) ®
Scientific and mechanical measuring
instruments ... .. ... ... ... 38182 | e rm e e a e aaa
Optical, surgical, photographic, and
other instruments. ... ..._._.___... 383-87 (® Q) ® Q) ® )
=}
Other manufacturing industries...._._...... 21, 27, 31, 39 2 3 (= (G T SRS
Nonmanufacturing industries........c..oc.. 07-12, 14-17, 10 2 1 3 2 1
41-47, 49-67,
739, 807, 891

& Not separately available but included in total.




industry and secondary product field, 1968

milliona}

Machinery Eleotrical squipmeat, Motor vehigles and other
except communication tranaportation equipment

Engi F:g‘n Construc- Meﬁgl- Office, &ber Electrio oot N
agines | TNy | T matentls | machinery computing | e | oand Floottionl | vobtiesund | transporta-

turbines equipment handling and accounting eleptrical distribution apparatus | squipment tion
machinery eguipment machines squipment squipment
{351) {35%) (353) (354) {357) (balance {3681) {382) 37) {373-75 and

of 33) 379)
$203 $96 $129 $90 $678 $201 $92 $133 $860 $96
........... 5 U IR FUUUONUIY NI L+ YN (RUUDIPIUN NURURURUORPR IORPIU MU
ST T e T e T e [ Te @ | @ | @
............................................ (2) F, 3% ISIRUUNE [UUUUUOUUIUNOS FPS PR, EU
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TaBLE B43.—Ge

‘aphic distribulion of funds for industrial R&D performance, 196269

[Dollars in milllons)
Ares 1062 1953 1964 1965 1966 1967 1968 1969

UNITED STATES, TOTAL- - v eaueooaecann- 311, 464 $12, 630 $13,512 $14,185 $15, 548 316,415 $17, 469 818,474
NORTHEAST .  ccricimcmccccnccmnnnaane 3, 620 3,818 4,105 4, 385 5,002 5,488 5, 807 6, 185
New England. ... cceeccemamacaannnae 952 903 1,072 1,178 1,40 1,681 1,870 1,852
2 4 5 8 5 8 9 7
New Hampshire 8 6 7 8 7 49 43 50
Vermont 7 6 7 n 1% 14 20 an
Massachusetts. 488 481 526 81R 915 986 1,009
Rhode Island. - 7 7 9 9 9 14 17 23
Connecticut. . o occceaeaeaccaaanaen. 445 489 518 526 812 863 705 731
Middle Atlantle. . o oooniaiaaaaaaaa.. 2, 648 2,825 3,084 3,210 3,568 3, 807 4,087 4,313
New YorK.. . coceicmaecrcancacecnan 1,157 1,178 1,334 1,420 1,573 1,718 1,830 1,979
NOW Jersey. cccocuccecccacacccacanns 819 o8 859 1, 005 1,119 1, 088 1,117 1,189
Ponnsylvania. .o eeaaciceaaacaann. 572 891 741 0908 841 1, 1,145
2,490 2,7 2,877 2,078 3,382 3,638 3, 768 4, 166
2,09 2,230 2,312 2, 500 2,857 3,187 3,201 38, 555
592 588 588 848 it 8§70 010 040
21 238 A3 08 818 3n 858 420
377 308 417 #8 330 812 625 853
761 882 908 962 1,049 1,089 1,162 1,311
140 14" 155 184 179 201 208 2381
308 582 565 478 525 48D 475 811
135 149 180 186 2125 239 250 205
39 58 75 ke 103 75 71 88
193 304 287 183 138 125 o) 180
North Dakota.c o ceeamcceaaeannnan VU AUV AU, M N RN RN Fp

Bouth Dakota_ . oo aaeoanes 0) ® 1 (2 Q] (=) @ (3)

Nebrask (®) ® 2 O] ) ® ®) Q)]
47 18 45 40
1,516 1,701 2,076 2,27 2,437 2,114 2, 531 2,481
0966 931 925 1,015 1,179 1,220 1,304 1,417
(9) 26 26 36 41 37 26 a8
21 267 278 205 254 310 301 342
10 12 14 18 19 23 47 35

81 83 93 123 ® Q] ®) (®
91 89 71 33 59 83 61 57
62 71 n 81 124 120 138 165
34 28 31 a2 47 48 5 O

Georgla__....__. feemeameeemee—aaane () 61 71 75 {9) (9 ® {a)
Florida. cu o e ean 236 284 278 323 338 87 436 445
East South Contral.veecceccee vacacnen 221 280 305 416 487 473 416 a83
LG A T 3, 19 22 35 36 41 48 51 64
BNNOS8800. . cnvncecvccasunasaaven-n 127 139 136 158 206 20 109 281
AlBDBIMA. e aeecccreeeen e 73 118 132 21 238 203 164 128
B0 EESTRNTT o) o) I 1 2 2 1 2 2 2 3
West SBouth Central.cceeceeamnenceans 200 401 846 796 7 721 811 681
3 2 2 1 5 5 8 8
55 131 282 255 237 154 127 104
30 58 03 121 99 83 N 87
202 304 489 419 430 479 807 504
WEST e ccccccccnennnn - 3,850 4,320 4,453 4,594 4,635 4, 807 5, 264 5, 603
422 684

(2)

(@)
3
158
188
202
2
49
4,978

{2)

@

o

a)

Q)

s Not separately avallable but included in total.
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TasLk B-44.—Geographic distribution of funds for indusirial R&D performance, by source of funds, 1969

[Doltars in millions]
Total Federal Company
Alea
Amount Percent of Amount Percent of Amount Percent of
U.8. total U.B. total U.8. total
YUNITED BTATES, TOTAL. caneconccecsacscommsmmosaceassssemmstnmsanannas $18,47¢ 100 48,810 100 $9, 838 100
NORTHEABT. o ccoeeenccscecemecrocuasssa asmme=cmasssscssses===-==s 8,188 b} 2,859 30 3,608 87
NOW EDGIAUA oo nnen o oo cnsnsamammnanemasemenammnnsemsmemnsses 1,852 10 sa2| 11 870 9
1Y TN RO DY ST S S 7 () fewecemmecuens=e {» 7 {2)
New HampIhIre _ceeeeocceuscsemcmemmmmceocmemnnsssnaannaacens 80 E‘g 44 8 {2)
VOIMONE - - - e o ceecoeeneaaamaemee=ccecassmmsc=s== eassssscmooo= 3 s ® ® ® )
MasSaChUSOIS. o e iaacececesavecseemwmomemmmocmecsesssoseeses 1,008 B 526 8 483 5
Rhode IS1ANT . eecncemcccccciscscmammmmmmmemmeccmssssemmaesoes 23 () ?) {v. }5) %)
ConNBCLICHE .- .o oseceevecuummcmewcacmce=ssmsemscm=eceassesccoon 7ol 4 b) ® ) ®
Middle AtantlC. ccceacecacmccccccamecucenscucesememcnea e st meaas 4,313 23 1,577 18 2,738 28
Now YOrK._  ccceececcccacccsusnenamnas 1,879 11 818 9 1,161 12
Now Jorsey.. cecacasocccameen 1,189 8 348 4 843
Pennsylvania 1,145 8 113 3 732 __ 7
NORTH CENTRAL e e e e ccaeeecemmmumcccccemassssameesemssamasscnansusns 4,166 2 718 8 3,450
East North Central 8, 585 19 497 8 3,058 3
QD0 oo e ceececoeccceceeseaneccmeseammeeese-etsessssesese=sesamas 5 253 3 887 7
TRQIATIA . oo e e ccamemmeemmmocsama: semmmeacmcsacssesssesemeseeoss 420 2 9 1 320 3
TIHDOIS - oo oo e aemeeamecmmencemscammamwm=emsm=eass 855 4 28 ) o 8
MIChIZAN . ecconcaccemccmtmmecmoecun meecsmemmmuamaasmoon 1,311 7 83 1 1,228 12
................................................. 23 1 4 1 187 2
West North Central 81l } 3 219 3 302 4
MIDDESOLB . ce e caccevacmenmccemcmassmsaromeseassammmsatassasoaas 208 2 93 1 202 2
OWB.. ceeneececcaseenmmmesem—aemacsctmesssammessesssasssamaw=an 88 O] ® ® ® ®
MIBS0UT . cceecrcemcnccmemcememmmeeecesemesance=eeasas oSoosoees 180 1 100 1 80 1
e —————— I —— I O N R I R O T
Uth DAXOIA. - v oeucemeeccccccacmmsmemscsmsesmaancscssasmene=e
NODIBIKD . ceoamanacocommeacmasmecsememcass smmco=esisssesem=c=== ) 3‘) i*) ®) i‘) g‘g
KANISAY. - - ccevemcacmcememctcamcmauememmmsmecsscuieeseemmmao—esnan a) ® ® @®) ?)
BOUTH. o aet cecenceccscasessnn sesesmec-asesssssvcvewmmtsess-mssmce=~ 2,481 13 1,388 18 1,148 12
South Atlantie...... veeeemcemeeeeeacmecmmenmee=sessesan= wemenamanae 1,417 8 800 ) 817 8
Delawm---. .................................................... 38 ) ®) ® ® ®
........................................................ 342 2 28 2 127 1
Dlstrlet o! COTUIDIB. - oo e ceecceenecvuecccanaemaeemmmammessasasan 38 {a) %) {®) b ;
VAPGINIB oo eeceeemcocmscansmememoo—sossacecssmsmmssuomeanusaes ® b) ) ()
West VITBIDIA. . - - coeoocevccamcmccmccsmasssaacmamssecaesmmanaccn » a) %) (®) %) &
NOTth CATOUNB. - aeecemmmnsmmoecssemacaemaesmammmes=ssesassnss 185 %) b) ®) » g
B80uth CAIOUNA, . ceeeeeccnaancsacccmaccreresnsmosacnnssnemesenes B4 8) i‘) (‘2 ) -
a ® ¥ % ¢ ®) ¢
2 328 17
285 148 2
@ ® b ) b
8 & 8 8
1 101 1 2 (o)
[0 N T we——e {0) 3 ()
4 30 3 380 4
b » 3 b
© g;% §§ g% 8
) ) b %) ®
3 210 3
31 4,007 48 1,854 17
4 443 ) 239 2
® Y Q] ] ®)
® 8 &) i») ?‘3
O T ST B 3 0
1 89 1 B? 1
1 o (®) ® ®
1 gg . 1 1}8 o) 1
L)
3 ® ® ® ®
beg 3,382 11 1,418 14
) Q] b) ¢! ]
i&g (b§ 3; gb) ib)
() ) O b) (b)
b} 3& l) {0} (b)
¢ ®) Y ’ O]
* Leas than 0.3 percent. # Not separately available but included in total.
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products group for 1957 to 1966,

4 SIC codes 3391 and 3399 included in the nonferrous metais and

¢ Included in the other electrical equipment group.
/ Estimated by the National Science Foundation.

¢ Not separately available but included in total.
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= The number of R&D sclentists and engineers in 1966 was the arithmetic mean of the full-time-
equivalent number employed n January 1966 and Janusry 1967. Data for 1957-65 were derived in the

same way. For 1067 to present, figures are man-years.
% Included in the other manufacturing industries group.




TaBLE B—46.—Cost per R&:D scientist or engineer, by industry and selecled

company size groups, 1969
Companies with total
employment of—
Industry SIC code
Total 3,000 to 10,000
9,999 OY ITore
TObAl . & e e cccceeccemcmcmcaa) e cceccceemmemaaa $48,200 1$42,300 | $51,600
Food and kindred produets. .. - - _--..- 20 | 31,400 | 36,000 | 31,200
Textiles and apparel .. . ... oooccicaacaana- 22, 23 | 22,900 | 40,000 | 29,200
Lumber, wood products, and furniture___ - 24,25 | 21,100 | () (@)
Paper and allied produets. . ..... ... ... 26 | 40,500 | 36,700 | 44,700
Chemical and allied products_ ... 28 | 41,700 | 38,400 45,300
Industrial chemiecals. . -ooccocoacooo 281-82 | 45,900 | 33,300 7.100
Drugs and medicines_ . ... __........ 283 | 41,100 | 41,000 | 43,500
Other chemicals__ ... ... .___._.... 284-89 | 30,500 | 31,100 | 35,800
Petroleum refining and extraction_._.._._. 29, 13 | 48,400 | 36,700 { 50,700
Rubber products. .o noceacaccacaans 30 | 38,300 | 43,800 | 41,900
Stone, clay, and glass products. ... _______ 32 | 34,000 | 34,000 | 36,800
Primary metals. . ciecaaaaaoo 33 | 42,200 | 36,700 | 44,800
Ferrous metals and products._____..._ 331-32, 3391, 3399 | 43,700 (®) 45,800
Nonferrous metals and products. ... .. 333-36, 3392 | 40,600 {® 34,300
Fabricated metal nproducts. .. ... ... 34 | 29,400 | 21,700 | 32,000
Machinery_ .. oo oiaaiaea- 35 | 40,300 | 40,000 | 43,100
Blectrical equipment and communication.. . 36, 48 | 42,600 | 40,500 | 44,200
Radio and TV receiving equipment_._ . 365 | 52,600 |.-—----- 55,600
Communication equipment and elec-
tronic components._ _.._ .. . _-_.._.. 366-67, 48 | 39,100 | 37,200 | 50,900
Other electrical equipment._ .. __.__._. 361-64, 369 | 48,100 | 49,400 | 51,300
Motor vehicles and other transportation -
equipment. ... ..o ciiaciaoo-- 371, 373-75, 379 | 68,900 | 28,300 | 70,600
Aircraft and missiles. .. oo cooeonooonan - 372, 19 | 61,800 | 44,300 | 62,800
Professional and scientific instruments. ... - 38 | 49,800 | 68,900 | 42,900
Scientific and mechanical measuring
instruments. . _ ... ..ooo.olooeo 381-82 | 26,300 (2) (®)
Optical, surgical, photographic, =nd
other instruments__ _._._._.. . S 383-87 | 57,300 (@) ®)
Other manufacturing industries___. _.____. 21, 27, 31, 39 | 35,400 | 36,000 | 35,000
Nonmanufacturing industries_ .. ... .______ 07-12, 14-17, 41-47, | 44,200 | 57,000 | 31,000
40-87, 739, 807, 891

2 Not separately available but include-. in total.

TaBLE B-47.—Cost per R&D scientist or engineer in manufaciuring companies with the
largest R&D programs, 1959-69°

Companies ranked by size of
&D program 1989 1980 1961 1082 1983 1984 1985 1968 1987 1968 1669

{based on total R&D funds)®
§OF 13 3 F OV $57,200 | $50,400 | $50.700 | $54,500 | $51.700 | 338,700 | 350,300 | $80,700 $57,200 | $60,800 | 884, 900
b 011 1 2% . U 50. 200 52, 800 82, 900 54,600 58,400 B4, B0 &5, 700 57, 800 &85, 100 58,400 82, 300
h Y 1 TR 47,500 | 47,700 | 45,700 | 48,500 | 48,300} 48,200 51,500 55,000 | &54,800) 57,500 81, 800
f 71 3 L VS, 43,700 | 44,100 ) 42,800 | 43,700{ 45,300 486,800 48,000 | 50,600 50,000 | 33,800 5%, 200
FIrst 100, cceeeiaccmcancmmmcnnaam e 41,000 | 41,600| 40,100 | 41,800 43,500 44,800 48,000 48,500] 49,100{ 31,800 34, 800
TSt 200 e eceicemmmcmmcneemnenaean 30,500 | 40,300 | 39,000 40,000| 42,300 43,200 44,400 | 47,100 47,500 | 50,100 52,700
FIrSt 300. oo e e eeciemn i eenee 38,900 | 380,400 { 3B,300 | 80,300 41,700| 42,800 43,800 46,400 48,900 | 49,100 31, 800
Average, all manufacturing companies..| 35800 | 35, 900 25,200 | 3s,000| 38000| 89,100| 40,500 ] 43,000| 43,800, 46,100 48, 400
Other manufacturing companies. _...... 19,800 18, 700 17, 900 18,000 20, 200 l 20,100 21, 800 28, 500 21,100 26,800 22, 400
s See table 45, footnots a. individual companies tomprising a particular group in the current year may

+ Company rankings were made independently of one another. Thus, the differ from those in the group for earller years.
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TasLe B-48.—Total employment of R& D-performing companies, by industry and

selected company size groups, 1968 and 1969

{thousands)
1668 1960
Tndust SIG ood Compt;niu witt};!total Compl;niea wi:l;ftmal
nduatry 1C code Total smployment of—- Total smploymen
5,000 to | 10,000 5,000 to | 10,000
9,999 Or more 9,999 Or more
Total i e aieeaeanaaa 14,425 | 1,400 | 10,249 | 14,792 | 1,465 | 10,532
Food and kindred products. ... ... _.... 20 779 104 533 829 104 581
Textiles and apparel ... ... ... .. ....... 22, 23 633 (®) (*) 639 ) )
Lumber, wood products, and furniture._..... 24, 25 201 ® () 209 ® (*)
Paper and allied produets_...____.._.__.__.. 26 473 60 340 489 61 355
Chemicals and allied produets__.________.__.. 28| 1,145 142 820 | 1,175 150 832
Industrial chemieals._.______.__._____. 281-82 710 23 633 721 25 640
Drugs and medicines_............__.... 283 198 53 100 213 60 108
Other chemicals_. ... _._....._...__.... 284-89 237 66 87 241 85 87
Petroleum refining and extraction_.__ ... ____ 29, 13 627 41 580 627 42?2 558
Rubber products_.. ... ___.__.__.... 30 355 41 234 368 43 243
Stone, clay, and glass produets. ... _...... 32 392 55 230 421 59 254
Primarymetals. .. ... . . _______.. 33| 1,110 113 847 | 1,112 114 851
Ferrous metals and produets. _...._ ..-| 331-32, 3391, 3309 766 (®) ®) 757 () (%)
Nonferrous metals and products......._ 333-36, 3392 344 Q) ® 355 Q) (%)
Fabricated metal products. ... _______. 34 514 66 217 523 71 219
Machinery ... ... 35| 1,492 141 ROB | 1,569 166 951
Electrical equipment and communication_ - _ _ 36,48 1 2,203 167 | 1,695 2,273 172 1,759
Radio and TV receiving equipment. .. ._ 365 93 |._...-. 72 93 | -.---. 73
Communication equipment and elec-
tronic components. _____.________.__ 366-67,48 | 1,183 86 966 | 1,234 88 1,012
Other electrical equipment__.__ ... _____ 361-64, 369 926 81 657 946 84 674
Motor vehicles and other transportation
SQUIPTNENt - - .« oo . 371, 373-75, 879 | 1,202 541 1,179 | 1,331 551 1,214
Aircraft and missiles ... _.__. _____.._.____. 372,19 | 1,241 31 1,148 1,208 33 1,113
Professional and scientific instruments.._. ... 38 399 85 200 417 02 212
Scientific and mechanical measuring
instruments..__ . _____ ... .. ___._._. 381-82 131 =) (=) 137 ) )
Optical, surgical, photographic, and
other instruments. ________.___.__... 383-87 268 ® ®) 280 ) ®
Other manufacturing industries_____._______ 21, 27, 31, 39 350 78 139 380 80 144
Nonmanufacturing industries....._......_.. 07-12, 14-17, 41-47, | 1,219 141 696 ¢ 1,241 143 718
: 49-87, 739, 807, 891

s Not separately available but inoluded in total.
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TABLE B-49.—Total and company funds for R&D performance per employee, by size of company, 1959-69°

. Total R&D funds per employes
Size of company
{based on number of employees)
w050 | 1980 | 106 | 1962 | 1063 % 1064 | 1088 | 188 | 1987 | 1088 | 1069

6 1) 2 Y U RO $820 $880 $070 $1,010 $1,110 $1,170 21,170 $1, 180 $1,180 $1,210 $1,250
Los8 than 1,000, . _ . ceuccmceameccconacnn 840 330 410 480 530 380 350 820 660 ®» ®
1,000 80 4,899, ool ceiiian e eaes 370 440 400 530 880 810 870 850 570 ® ®
5,000 0 6,989 e cecccaceienan 540 580 880 710
10,000 OF ZIOTE. .- oo e memeeamemmmmemas } L0%0| 1Lnm0| 1190} 1200) 1310] 1,30 1380 { L450 | 1,470] 1,450 1,49

!
Company R&D funds per employee

b 10 ) SR $340 3370 $410 $440 $470 £3500 $530 $5340 3380 3610 $870
Less than 1,000. . ccccomcuvecenmancnncans ) * ® 320 360 370 870 300 420 ® ®
1,000 £0 4,090_ <o ceavammmm oo amemeene 240 270 300 320 340 350 350 340 870 ® ®
5,000 10 9,890 n oo eecinacecancanne 410 420 470 500
10,000 OF IOTe. ..eucmeannmsan- = r—emraae } 100 ] 40 480 40 520 560 880 { 620 660 080 750

s Averages were derived by dividing total and vompany R&D funds for a
calendar year by employment figures for March of that year.

b Not separately available but included in tota).
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TaBLE B-50.—Employees in R&D-performing companies and tolal und company
. Junds for R& D performance per employee, by industry and
selected company size groups, 1969°

Number | Total R&D| Compan
Jadustry and size of company S1C ccde employed | funds per | R&D ¥un
March 1988 employee per
{thousands) employes
Total . e e 14,792 | $1,250 $670
Distribution by indusiry

Food and kindred products........_... 20 829 220 220

Textiles and apparel._... ... ...... - 22,23 639 90 ®
Lumber, wood products, and furniture._ . 24,25 209 110 110

Paper and allied products. .. _......... 26 489 230 ®
Chemicals and allied products_...._.. .. 28 1,175 1,490 1,330
Industrial chemieals_ . ___________. 281-82 721 1,480 1,240

Drugs and medicines_ __ ... __._.__ 283 213 2,050 ®

Other chemieals__. .. __.__________ 284-89 241 1,040 ®
Petroleum refining and extraction_._._. 29, 13 627 910 840
Rubber products_..__.._..._. me—eu 30 368 650 530
Stone, clay, and glass products....._.._ 32 421 450 440
Primary metals. . .. .. .. 33 1,112 240 230
Ferrous metals and produets.......| 331-32, 3391, 3399 757 190 190
Nonferrous metals and products.. .. 333-36, 3392 385 350 330
Fabricated metal products... ... ..__. 34 523 350 330
Machinery. . ... ia-. 35 1,569 1,110 860

Electrical equipment and communica-

(e (PN 36, 48 2,273 1,890 860
Radio and TV receiving equipment.. 365 93 1,170 (»
Communication equipment and

electronic components_ . ______.._ 366-67, 48 1,234 1,990 860
Other electrical equipment. __ ____. 361-64, 369 048 1,830 ®
Motor vehicles and other transportation
equipment.. ... ... .. ... 371, 373-75, 379 1,331 1,240 930
Aireraft and missiles. . __ ... .. ._._. 372, 19 1,208 4,800 1,060
Professional and scientific instruments. . 38 417 1,590 1,080
Scientific and mechanical measuring
instruments. .. ... ...__.__ 381-82 137 640 530
Optical, surgical, photographic, and
other instruments. . ._____.____. 383-87 280 2,080 1,340
Other manufacturing industries_ .. ... _. 21, 27, 31, 39 360 270 »
Nonmanufacturing industries_ _.__.___. 07-12, 14-17, 41-47, 1,241 520 160
49-67, 739, 807, 891
Distribution by size of company
{based on number of employees)
5,000 to 9,909 | eimaaacTaea 1,466 710 500
10,000 or more.... .|l 10,547 1,480 750

o Averages were derived by dividing tota! and ecompany R&D funda in 1969 by March 1969 employment figures.

¥ Not separately available but included in total.
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TABLE B-51.—Net sales of R& D-performing manufacturing companies,

by indusiry and selected company size groups, 1968 and 1969

1968 1869
Companies with total Companies with total
Industry SIC code employment of— employment of—
Total Total
5,000 to 10,000 5,000 to 10,000
H,899 Or more 9,909 or more
4 V17 U PSR $418,034 | $39,963 |$311,828 {$445,069 | $43,384 | $332,438
Food and kindred products_ . . ... ____ 20| 39,628 6,612 | 24,227 | 42,263 6,877 26,173
Textiles and apparel . . __ .. _____.___ 22,23 | 12,091 (2) (%) 12,604 (=) (®
Lumber, wood products, and furniture. 24, 25 5,192 ] ® 5,737 () (®
Paper and allied products__.......... 26 | 14,303 1,549 | 10,476 | 16,451 1,731 12,289
Chemicals and allied products...._ ... 28 | 41,314 5,625 | 28,807 { 44.155 6,186 30,542
Industrial chemieals .. ... .....__ 281-82 24,753 612 21,934 26,165 665 23,088
Drugs and medicines..._ ... _._._. 283 6,419 1,847 3,123 7,160 2,133 3,442
Other chemicals_ ... - ... _. S 284-89 | 10,143 3,165 3,750 | 10,831 3,388 4,012
Petroleum refining and extraction. ... 29,13 | 54,321 2,776 | 50,267 { 57,331 2,997 52,087
Rubber products. . ... .. .____ 30| 10,426 1,011 7,597 | 11,330 1,148 8,256
Stone, clay, and glass products. . _____ 32 9,075 1,447 5,468 9,906 1,567 6,067
Primary metals ... .. _____.. 33| 31,202 3,241 | 22,964 | 34,169 3,475 25,571
Ferrous metals and products__._. 331-32, 3391, 3399 | 19,320 Q) 15,444 | 21,037 ® 16,915
Nonferrous metals and products. _ 333-36, 3392 | 11,882 ® 7,520 | 13,131 Q) 8,657
Fabricated metal produets_.......... 34 | 13,659 1,798 6,118 | 14,289 1,942 6,471
Machinery oo -coeoooaoii o 35 37,251 3,287 | 22,763 | 40,258 3,819 24,797
Electrical equipinent and communica-
15 10) (ST e e 36, 48 48,549 3,610 37,509 52,600 4,003 40,749
Radio and TV receiving equip-
1173 11 SO 365 3,114 . ____.._ 2,547 3,196 | o _.-- 2,650
Communication equipment and
electronic components. .__..____ 366-67, 48 23,350 1,703 19,347 26,110 1,824 21,858
Other electrical equipment..._... 361-64, 369 | 22,086 1,907 | 15,615 | 23,293 2,179 16,240
Motor vehicles and other transporta-
tion equipment__ ... ______.______. 371, 373-75, 379 | 47,653 1,735 | 44,426 | 49,545 1,950 46,060
Aircraft and missiles_ .- .. _________. 372,19 | 30,336 664 | 28,326 | 29,992 699 27,924
Professional and scientific instruments. 38 10,222 2,026 5,616 | 11,098 2,239 6,119
Scientific and mechanical measur-
ing instruments__.___._.._.__._ 381-82 2,805 Q] (@) 3,144 (*) (®)
Optical, surgical, photographic,
and other instruments._....._. 383-87 7,417 (*) Q) 7,954 (@) (@)
Other manufacturing industries_.._._. 21,27,31,39{ 12,812 3,120 6,685 1 13,342 ] 3.216 6,987
s Not separately availabie but included in total.
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"TaBLE B-54.—Funds for R& D performance as percent of net sales in R& D~performing
manufacturing companies, by indusiry and selected company size groups, 1969

Compasies with total

. employment of—

Industry B1C code Total
5,000 to ! 10,600
950 or more

Total- v oo o cmmcccmeccee e e 4.0 2.3 4.7
Food and kindred produets.__ . __________ 20 4 .3 b

Textiles and apparel._ .. ______...._. 22, 23 .5 () (®

Lumber, wood products, and furniture_.___ 24, 25 ! () ®
Paper and allied produets. .. _._._________ 26 T .8 7
Chemicals and allied products..__.-.-..--_ 28 4.0 3.8 4.1
Industrial chemieals. ... _.___.___. 281-82 4.1 1.5 4.2
Drugs and medicines_ . .. _.___.___. 283 6.1 7.9 5.1
Othe: chemicals..._._...__._ __. ———— 284-89 2.3 1.7 2.8
Petroleum refining and extraction_ .. .._.__ 29, 13 1.0 7 1.0
Rubber produets. - - ... __. 30 2.1 3.0 2.1
Stone, clay, and glass products____._...... 32 1.9 1.1 2.5
Primarymetals_ - ... ___...___ . : 33 .8 .6 .8
Ferrous metals and produets_.__-_.--_| 331-32, 3391, 3399 7 ®) J
Nonferrous metals and products..._.-. 333-36, 3392 .9 (®) .9
Fabricated meta} produets___- .. _________. 34 1.8 1.3 1.5
Machinery. . ... 35 4.3 2.0 6.0
Electrical equipment and communication___ 36, 48 8.2 6.0 9.2
Radio and TV receiving equipment. ... 365 3.4 |--...-_. 3.8

Communication equipment and elec-
tronic components. ... .- oo 366-67, 48 9.4 (®) (2)
Other electrical equipment. .. ________ 361-64, 369 7.4 ® ®)
Motor vehicles and other transportation

equipment. . ______. 371, 373-75, 379 3.3 9 3.5
Aircraft and missiles________________.____ 372, 19 19.3 8.9 20.3
Professional and scientific instruments_ - .. 38 6.0 8.3 6.5
Other manufacturing industries. . ... _..___ 21, 27, 31, 39 7 .6 7

s Not separately available but included in total.
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TaBLE B-55.—Company funds for R&D performance as percent of nel cales in
R& D-performing manufacturing coinpanies, by industry and

selected company size groups, 1969

Companies with ffao\‘.l.l
Industry SIC code Tota | ooioyment o
5,000 to 10,000
9,089 Or more
Total o e e e e e et 2.2 1.7 2.4
Food and kindred produets. .. _______._.. 20 .4 (®) ®
Textiles and apparel ... _____________.._.. 22, 23 ) ® (®)
Lumber, wood products, and furniture._._. 24, 25 .4 ) Q)
Paper and allied products_ ___...__._.____ 26 ®) (%) )
Chemicals and allied products_ . ... ...._ 28 3.5 3.7 3.5
Petroleum refining and extraction_ ........ 29, 13 .9 7 .9
Rubber products- -« - oo oe e aao 30 1.7 (® 1.9
Stone, clay, and glass products__..____.____ 32 1.9 () ()
Primary metals_ . ..o oo 33 .8 .6 N
Fabricated metal produets. ____ ... ____ 34 1.2 Q) 1.3
Machinery.__._.__.-._. e mcmeecaee- 35 3.4 ) 4.4
Electrical equipment and communication___ 36, 48 3.7 Q) 4.0
Radio and TV receiving equipment._ _ . 365 (O TR Q)
Communication equipment and elec-
tronic components_._ .. _.._-_._.. 366-67, 48 4.1 (%) (*)
Other electrical equipment....__.._._- 361-64,369 | (%) () (®)
Motor vehicles and other transportation
equipment. oo c-ocoo oo oo 371, 373-75, 379 2.5 .6 2.6
Aireraft and missiles_ .. ... .. __._.... 372, 19 4.3 3.2 4.4
Professional and scientific instruments_ .. - 38 4.0 4.0 4.7
Other manufacturing industries_ .___..._._ 21, 27, 31, 39 () (® ()

s Not separately available but included in total.
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TABLE B-56.—Funds for R&D performance as percen! of net sales in
manufacturing companies with the largest R&D programs,
by industry, 1969

Industry SIC code First ¢4 Firat 8 First 20
companies { companieB | companies
Totale oo 10.4 12.9 11.7
Food and kindred produets......._.._... 20 .9 T .6
Textiles and apparel .. _____________._. 22,23 .5 .0 .6
Lumber, wood products, and furniture. . 24, 25 .3 .4 .3
Paper and allied produets. .. _..______ 26 .9 .8 .8
Chemieals and allied products. . ... ___. 28 6.3 6.3 5.5
Industrial chemieals . ... ________ 281-82 6.3 5.9 4.5
Drugs and medicines_ - . ._ .. _____. 283 12.3 7.6 6.3
Other chemicals_..._________ ————- 284-89 2.8 2.8 2.5
Petroleum refining and extraction. _.... 29, 13 1.7 1.2 1.0
Rubber products.. ... ... ._._____. 30 2.3 2.4 2.2
Stone, clay, and glass products_... .- 32 3.3 2.9 2.2
Primary metals. ... __________.__.__. 33 .9 .9 9
Ferrous metals and products_. .- 331-32, 3391, 3399 .8 .8 7
Nonferrous metals and products..._ 333-36, 3392 1.1 1.3 1.1
Fabricated metal produets__...._..___. 34 1.6 1.7 1.6
Machinery. . oo 35 11.7 9.7 7.4
Electrical equipment and communica-

T 36, 48 12.4 11.5 10.9
Radio and TV receiving equipment . 365 4.2 3.5 (®
Communication equipment and

electronic components___________ 36667, 48 11.3 11.1 10.6

Other electrical equipment_.__..__ 361-64, 369 11.6 11.7 9.4
Motor vehicles and other transportation

equipment. .. _ .. _______________ 371, 373-75, 379 3.8 3.7 3.5

Aircraft and missiles. ... ____________._ 372, 19 29.5 29.4 20.7

Professional and scientific instruments. - 38 11.9 9.6 7.4
Scientific and mechanical measuring

instruments._ . o ... _._._. 381-82 2.8 2.8 2.9
Optical, surgical, photographic, and

other instruments. ... __..__.__ 383-87 11.9 9.4 7.9

Other manufscturing industries. .. ..... 21, 27, 31, 39 .9 .8 .8

o Less than 20 companies.
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NATIONAL SCIENCE FOUNDATION NSF-L1
WASHINGTON, D.C. 20550 (1969)

Gentlemen:

The basic statute of the National Science Foundation directs it
to collect and analyze information on the scientific resources of
the Nation. The annual survey of industrial research and develop-
ment is part of the Foundation's continuing program which measures
these resources. Similar surveys are conducted in the Federal

Government, universities and colleges, and nonprofit organizations.

We will greatly appreciate your cooperation in completing the en~
closed questionnaire.

Data obtained in the industry surveys assist Government officials
in formulating policies and programs to strengthen science and
technology. They also permit company administrators to compare
their R&D programs with those of other firms and industries.

As in previous years, the U.S. Bureau of the Census will collect
and compile the survey responses for the Foundation.

We aprreciate your past and continuing participation in this cur-
vey. We will be pleased to send your company & copy of the pub-
lished report upon request.

Sincerely yours,

INRT

8 E. Falk
Planning Director

Enclosures

-,
o
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RD=1-11

U.S. DEPARTMENT OF COMMERCE
(1969)

Bureau of the Census
Washington, D.C. 20233

OFFICE OF THE DIRECTOR

Gentleman:

Enclosed are copies of Form RD-1, "Survey of Industrial Research and
Developmant During 1969"; a letter from the National Science Foundation
which sponsors this survey, emphasizing the importance of the data; and
an instruction manual to assist you in completing your report. Your 1969
report on Form RD-1 should cover your entire company, unless otherwise
designated.

Your report to the Census Bureau is confidential by law (Title 13,

United States Code, Section 9). It may Le ssen only by sworn Census
employees and may b3 used only for statistical purposes. The law also
provides that copies retained in your files are immune from legal process.

If you have any questions regarding this report, please write to the
Industry Division, Bureau of the Census, Washington, D. C. 20233.

Sincerely,

s A NS

GEORGE H. BROWN
Director
Bureau of the Census

Enclosurss
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Aruitoxt provided by Eic:
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DUE DATE: 30 DAYS AFTER RECEIPT OF FORM

Budzel Burenn No. $1-R1883: Appruval kxpires Desember 31, 1070

vonm RD-1
12480
V.8. DEPARTMERT OF TOMMERCE

BUREAU OF THE T N3IUS
COLLECTING AND COMPILING AGENT FOR

THE RATIONAL SCTIENCE FOUNDAYTION

SURVEY OF INDUSTRIAL RESEARCH
AND DEVELOPMENT DURING 1969

NOTICE - Your report to the {ensus Bureau is confideaval by law (Tile 13,
U.S. Code). It may be seen onlﬁy sworn Census emplovers end may be used
only fo: statistical purposes. s law also provides that copies retained in
your birs are immune ftom legal process.

ITEM ) - NAME AND ADDRESS OF COMPANY Please correct }"";"‘P
any error 1n name and address meiudinR ZIP cod») L

4001

Survey

TO: Bureay af the Census
Jattersonville, Indiane 47130

GENERAL INSTRUCTIONS

®Please complete and return this form ia the
envelope provided within 30 days. Retain the
file copy lor your records. This report should
cover your entire company, including all sub-
sidiarfes and affiliates, unless otherwise
designated.

aFnter *'None'* where appropriate, rather than
leaving a blank space.

®Reasonably accurate estimates are acenptable.

®Be sure 1968 and 196. figures are comparable.

PLEASE READ ENCLOSED INSTRUCTIONS
BEFORE COMPLETING THIS FORM.

Daota supplind in item 2 ondin item 5C, columns
2 ond 4, for 1969 on this form will sotisfy
the mondotory reporting requirement of
Census form MA-121 {Title 13 U.S. Code).

(PLEASE RETURN THIS COPY)
T : =

CENSUS USE
ONLY

I

Name of person who supplird 1968 data

Section | = GENERAL COMPANY DATA

1 **No,"

Section 1| « RESEARCH AND DEVEL
{Exclude R and D financed by the

RAD SoMrANT =0 A - S -
TER T L TN £ T
2 | A, Net sales and receipts of this company ! Thousands of dollars) 2001 i$ 3
B. Total company employment in all activities during
the pay period which includes the 12th of March, 1968 and 1969 2002
YTEM | Are ressarch ond development expenditures for entire compony, . -
3 }including subsidiories and offiliotes, reported on thiz fOPM? « « v+ v s v e renanan . L 1Yes TINe

lease explain in Remarks or transmitial letter,

OPMENT PERFORMED WITHIN THE COMPANY_IN THE UNITED STATES

STIENTISTS AND ENGINEERS (See ina
A, Federal research and development

ITEM |NUMBER OF RESEARCH AND DEVELOPMENT et

zompanv but perfermed by others. Repor such R and D in section 111,

Jonuary B Mon-yeors

1970 for 1949

tructionr)

(-

3001

B. Company and other research and development 3002

C. TOTAL NUMBER (Sum of A and 8) ————— | 30%

change significantly during 1969, the uv
jor column 3. Other companies may use

For companies in which the number of research and development scientists and eagineers fid not

erage of volumns 1 and 2 will aup}ply an acceptable ssiimate
the average of quarterly or monthly employment figures.

ITEM]| COST OR RECEIPTS FOR RESEARCH e : Thousands of dollars
5 |AND DEVELOPMENT PERFORMED c.T.2 o \& - 1989
WITHIN THE COMPANY BY MAJOR -T T Fraenl 2] Compem md (5] TOTAL 1
TYPE AND SOURCE OF FUNDS YOTAL funda other funds, (Sum ol
u axcept Faderal {columns 2 and3)
A. Basic research 3510 |3 3 3 $
IPlease| B. Applied 1. Applied research 352)
come reaearch and 2. Development 3522
"S"E" development g g oy S of lines 1 and 2) | 3529
olvo |C.  TOTALS (Sum of A and B3) ——=>=1 3599 |§ 3 $ 3
$ $ 3

L D. 1968 TOTALS
E. Compuny and other funds, except Federal budgeted

for the year 1970

ITEM| COMPANY RESEARCH AND DEVELOPMENT ALLOWED C.T Thougands of dollars
6 |AS INDIRECT COSTS OF FEDERAL CONTRACTS 1588 E_‘ 1959 T
Approximately what omount of the tota! reported in item 5C, column 3, was ollowed u e
o8 Indirect costs of Federal contracts? {In accordance with ASPR ﬁegulation -
15,205 and the same tegulation as used in NASA and other Federal contracts.) 3900 [§ . . 3

PERFORMED WITHIN THIS COMPANY

A. Wages and salaries of research and development scientists and engineers 4010 18 N | )

ITEM| COST OR CONTRACT VALUE OF RESEARCH AND DEVELOPMENT A 2]

BY MAJOR TYPE OF EXPENSE

B. Wages and salaries of all supporting persoonel
linclude technicians, secretaries, and other personnel) 4020 |

C. Costs of materiala and supplies consumed (do not include in thia item com- .
ponents, models, and other materials supplied by otherresearch organizations) 4030 |

depreciation, and share of overhead

D. Other costs {include service and supporting costs,
?P R

E. TOTAL COSTS tSum of A through D) (Same as item 3C, columns 1 and 4)

for basic research, please give cost for

1. Chemistry

l'l;EM FIELDS OF BASIC I’ESEARCH (Of the total reported in item 5A
P

the following firlds.)

7, Englneering GincTuding Merallorgy)

3. Geological aclences

4, Msthematics

5. Physics

6. Astronomy

7. Atmospheric aciences

8. Oceanogrsphy

9. Biologicel sciences

5009

10. Clinical medical sciences 3070 |
11. Other sciences SOIT |
12 TOTAL BASIC RESEARCH COSTS (Same as item 54, columns | and ¢)| 5099 ' . , 3
Pileose complete form ond sign certificotion on reverse aide. UICOMM-DC

-

(‘,\
L'J
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Secticn 1l = RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY IN THE UNITED STATES - Continued
{Exclude R and 1) Hinanced bv the company but performed by others. Report such R and D iu section ill.)

ITEM
9

APPLIED RESEARNH AND DEVELOPMENT BY PRODUCT
GROUP 101 thr tnrad repertedd in 1tem SR line 3. for applird
reseatch ann development, please gave cost of project tor
rarh of the following.)

2. Food and kindred products

1o Memae ey arviees o See Inntruchon Manual page ) B

Thousands of dollars

Ry

7

ey

o Traos anll praduces $220
4. Industrial inorganic and orgamic chemicals [¥1}]
5. Plastics mateeials and synthetic resins, rubber, and fibers 4282 3
b, Drugs $283
+. Agriculiurel rhemivals 3287
B. \) other chemicalx 5389
Y, Peuoleum relining and extraction 8290
1. Rubber and misceliancous plastirs products $300
11. Ntone, clay, glass, and concrets products 8320
1S, Primary Ierrous products 8331
13. Primary and secondary nonlerrons metals 8339
13. Fabricated metal products $340
15, Fngines and turbines 8351
16. ¥arm machinery and equipmen! 8352
17. {.onstruction, mining, and materials handling machinery | 6383
18. Metalworking mat hinery and eguipment 5354
15. Dilice, computing and acuounting machines $357
20. Other machinery, except electrical 8339
P1. Eleciric transmission and distribution equipment $338)
22, Fiecwical indusirial apparatow 8362
23, Nadio and television receiving sels,
excepl communication types 8385
24. Electronit vomponents and accessories,
« ommunivations eguipment 8388
25. Other electrical machinery equipment and supplies 8389
25, Miswiles 6197
27. Spavr vehirles 8198
8. Aircral und paris 8372
1. Motor vehicles ind equipment 837
30, Dther transportation squipment 6379
31. Professional nnd scieatilic instrumenis 6380
32, Ordnance, except missiles 8199
33, Other (Specify)
6998
34,  TOTAL APPLIED RESEARCH AND DEVELOPMENT
COSTS rSame as item §B, {ino 3. columns 1, 2and 4) | 8999 ( g JL s s

ITEM
10

s 12 10 per =nt ol your atal as "'\t distributed by Stawe.”

1 %0 list the home Staie and any ather States in whirh the various R and
ot lacilities are jocated, and estimate the costs associated with rach Sware. 1 desirable, repont

COST OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY, BY STATE

Were all of the ressarch and development costs reportad In item 5C, column 4,
for 1989 performed in the Stote lsted In the address block {1tem 1) of this form? + .0 v .

D labuarntoties

v { T Yes [INe

- Suate T nouaanya of dollars
,A‘ECh additional sheet if necessary) e j&\ ~pf" 1949 12
A, e n ok
1 — FA|
C. . - - n
D, e - . 7
E. e n
F, 71
G. TOTAL COSTS (Same as item 5C. coiomna 1 and 4) | 7199 |8 ]
Section 11} - RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE THE DOMESTIC COMPANY WITH COMPANY FUNDS
ITEM T Thouaands of dollars
V1 i170TAL COMPANY FUNDS SPENT FOR RESEARCH 1Y w9&y |2
AND DEVELOPMENT ACTIVITIES PERFORMED OUTSIDE
THE COMPANY WITHIN THE UNITED STATES ‘*I 806t |8 3
Remarks 7 Attach additional sheet if necessary)

Name

1 prtsan to contact regarding this teport | Address (Number and street, city, Stats, ZIP code)

Telephone (Area code,
number, exienaion)

CERTIFICATION — This report 19 substantially accurate and has been prepared in accordance with inatructions,

Nume of . ompany Addre=s (Number and street, city, State. ZIP code)
Signature ol asthorized official Title Date
i
FORM RD-1 111:24289 UICOMM:0C
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DUE DATE: 30 DAYS AFTER RECEIPT OF FORM

Budeel Rurean Moo 31-R1883: \pproval Expises Prespeer 310 1970

and

NOTICE - Your repunt o the Lrnsus Burean is confidennal by lawt Tinie 13, 1.5, Coded dtmay brseen oph by swom Leases emplovers
way be used only for statstiral purposes. The law alse provides that vopies rialard in your liles are immane from Iegal process.

A RDA1?
NN

L.> DEPARTMERT OF COMMERCE

BURLALU OF ThHE CENIULS
TR AN STYMPILING AGEN T TOR

THE NATIONAL SCIINCE FOUNDATION

ATTACHMENT TO FORM RD-1

SURVEY OF INDUSTRIAL RESEARCH
AND DEVELOPMENT DURING 1949

(.

In

with the COMPLETED form RD-1 w the

Burrau of the Ceasug, Jeffersonville.

omplrte this attachment and retarn it

ITEM 1 — Nome ond address of compony - 1°8 v cower o gz B npdS ey
wrror i namye and addres s aaciading 2P coah 4 4001

WL EASE RETURN THIS \5()"\ }

7130, CENSUS USE
diana. 17130 oNLY

(- . L (R L

The following supplementary information is requested from you os one
of the companies with the largest research und developmen? programs:

Breokdown of items 4 ond 5 of Form RD-1 - Compa-
wies reporting Pedezal research and develnpment of
wmore than 81 million are asked o provide sepacate
figures for the three categonies of Federal ugencies:
Department of Defense. National Aeronuuties and
Space Administration. und all other Federal ageacies.
In genvral. most companies performing large amonnts
of research and development for the Government will
have onhe or more stparate organizational umils
charged with the responsibility for most Federal
contracts. Reporting of the requested data has been
sunplified for sume compunies by using the data
available from the accounts of such units as the basis
for the overall company fignres on the number of
scientists and engineers and the eosts of Federal
programs.  For exumples if 80 percent of the work for
Federal agencies is performed by units with separate
accounts. it should be reasonable o estimate the
company totals on the basis of such figures rather

than make special tabulutions or separate estunates
for each of the company units that mav be oing
~uomv work un Goverameat research and deve  cont

In port A below, please distribute the research
and developiment scientists und engineer wman-
vears Htem 4A, column 3 of Form RD-D ar-
vording to the share of research and develop-
nent time devoled to ecach program.

In part B below, please distribute the rosts of
the rescarch and development work {tem 30,
cvolumn 2 of Form RD-1) by Federal ageacy.

1tem 10 for compunies with the lurgest reseorch ond
development programs — llompanies with the largest
research and development programs are being asked
0 repont here the breakdown, by State. of Federal as
well as wtal research and development. For sach
vompanies, ltem 10 on Form RI-1 will be left blank.

|TEMS | /Breakdown) - RESEARCH AND DEVELOPMENT INFORMATION BY PRINCIPAL FEDERAL AGENCY
4 ANDY A Reacatch and develops svienty ‘ngine RYT y
. Reavs & wparal svicnlist and caginrer man - ears Maneygurs {1 Maon-ywurs .
5 {Breakdown of wtem JA. column 3, of RD-1; c.T.1 X for 1988 L for 1969 L
1. Department of Defease L __ 3o
:__—j_i:gg_;x_@\ \eronuutivs and Space Administraton — 3502
3.\l other Federal \genvies 3503
4. TOTAL FEDERAL SCIENTISTS AND ENGINEERS ——— -] 3899
B. Cost of Federal research and developmen during 1969 Thousamds of dollars
tBreakdown of item 3C. eolumn 2. of RD-1) c.T.1 1948 {‘] 1989 T
. Department of Defen-e e 3701 ¥ $ 1
2. Natinnal \eronautics and Space Vdministration 3702 .
3. All other Federal Agencies 3703 T
4. TOTAL FEDERAL RESEARCH AND DEVELOPMENT ————>] 3799 |3 M

ITEM { COSTS OF RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY BY STATE

10 { Were oll of the ressorch ond developmen? costs reported in item 5C, column 4, on Form RD-1
for 1949 performed in the State listed in the oddress block {item 1) of this form? . .. . ... Yo T \s
T No. Hist the howme Mate and any other States in which the various research and
dey e lopment laboratories or facilities are located, and extimate the costs associated with
each State. If desirable, report up to 10 percent of vour total us *\ot distributed by State.”

N

Research and dgvologmgm { Thousands of doliurs)

Suate + 1968 1969
{Attach on additional sheet il necessury) {C.T. 1 Foderal _] 1, Total 2 Federal l d Totol ﬁ
A, 1 3 L § ]
B. 7
C. n
D. FA
E. YAl
F. N
6. 71
H. 7 -
) ——e I e e ]
J n {
K. N H
L. - _n
M 7 -
N 7 .
0. n

TOTAL COSTS——
P. {(Sare as item 5C, Forms RD-1|7199 | § ) 3 §
Use reverse side for remarks USCOMMIDE

S8




#orm RD-1
{instruction Manuol)

U.5. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

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

INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT DURINS 1969

Outline of instructions Page Outline of instructions Page
GENERAL Methods of Estimating Research and

Information about reporting: Additional forms 1 Development By Major Ty .« + o oo vvvven o
Companies new to survey . .. . .. ceaeen N N | Source of FURAS » » v v o o v o v e e ettt e
Preposted ﬁfgures """"""" EEEEE Item 5 ~ Column 2, Federal .. ...........

Revisionof figures . . . v v v v v i v v i i et 2

evision of figures ) . Item 5 — Column 3, Company and Other

Coverage-reported unit, period, Except Federal. . . v v v v e v e en ., .
Geographicarea . .. .. ..o e v i v al] 2

Section | - GENERAL COMPANY DATA. ......] 2
Item 2 ~ Sales and Employment for Company ...| 2

DEFINITION OF RESEARCH AND
DEVELOPMENT................. S

Section |l - RESEARCH AND DEVELOPMENT
PERFORMED WITHIN THE COMPANY IN

THE UNITED STATES . et e e e 3
Item 4 — Number of Research and Development
Scientists and Engineers .. .............. 3

Costs of Research and Development —
Inclusions, Exclusions. v+« v v v v v v v v v v v 3

Cost or Receipts for Research and Develop-
ment Performed Within the Company by Major

Type and Source of Funds . .......... R I
TypeofResearch . ................. ... 4
Item SA - BasicResearch . ............. 4
Item 5B1 — Applied Research . .. ......... 4
.*em 5B2 — Development. . . . ..o v v v v v v v 4

Item 5E - Funds ' udgeted for 1970 ........

Item 6 - Company Research and Development
as Indirect Cost of Federal Contracts . . ... ...

Item 7 — Cost of Research and Development
by Major Type of Expense . ........ e

Item B - Fields of Basic Research

Item 9 — Applied Research and Development
by Product Group ... ..t ev v v i vin i v nn

Item 10 — Costs of Research and Development
Performed Within the Company, by State ......

Section lll - REPORTING OF RESEARCH AND
DEVELOPMENT PERFORMED OUTSIDE OF
COMPANY WITH COMPANY FUNDS. . . ..

Item 11 -~ Total Company Funds Spent for
Research and Development Activities

Performed Outside the Company Within the
United States

N 72

GENERAL

Information about Reporting: Additional Forms -
Reporting on this form may require that companies
resort to the use of estimates in answering some of
the questions. We are satisfied, however, that the
comparability of data among companies with research
and development programs is sufficient to develop
meaningful totals and measures of changes from year
to year.

If you require 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 Bureau of the Census,
Washington, D.C. 20233,

Companies Reporting in Survey for the First Time -
Companies not reporting in 1968 Survey should fill
in the figures for both years. If the company had no

expenditures for research and development, complete
only “‘Item 2.”” Enter “'No R & D" in the space for
remarks on page 2 of the form, sign and return the
form.

Figures for Earlier Years are Preposted on the Form -
If your company reported on Form RD-1 for 1968,
certain figures from that form have been copied to
the present form. Please describe in the ‘‘Remarks”’
section (page 2 of the form) the reasons for any
substantial increases or decreases in the 1969 figures
entered on this form when compared to corresponding
1968 figures. Examples of such reasons are new
govermnment contracts, acquisitions and disposals,
revised accounting method, etc. If you acquired or
disposed of a unit performing an important amount
of research and development during the two-year
period, please identify the unit in remarks, and give
the total amount of research and development
accounted for by such unit.

s
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Revision of Earlier Year Figures — The 1948 figures
should be revised if necessary to assure compara-
bilitv with 1969 data. Pleas® explain in remarks,
any significant change in the 968 figures. If your
company did not report for 1968 or no entries have
been entered in the 1968 column, fill in the figures
for both vears.

Report for Your Entire Company — Research and
development activities for your entire company should
be reported, including all subsidiaries and divisions
of the company. If you desire to have subsidiaries
report separately, please write to the Census Bureau
and list your subsidiaries.

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

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

Section ]| — GENERAL COMPANY DATA

ltem 2 — Sales and Employment for Company - In
Item 2A, report the net sales and receipts of this
company and its subsidiaries to customers outside the
company. (Exclude domestic intra-company transfers
and sales by foreign subsidiaries. Include transfers
to such foreign subsidiaries, however.) The reported
figures should represent 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 at the ccmpany
in all activities in the 50 States or the District of
Columbia during the pay period which includes the
12th of March, 1968 and 1969. This figure would be
the same as that shown by the company in Item 14
of Treasury Form 941, if the company filed one
Form 941 for the entire company.

DEFINITION OF RESEARCH AND DEVELOPMENT

Research and development includes basic and applied
research in the sciences and in engineering, and
design and development of prototypes and processes.
For the purposes of this questionnaire, research and
development includes activities carried on by persons
trained. either formally or by experience, in the physi-
cal sciences including related engineering, and the
biological sciences including medicine but excluding
psvchology. if the purpose of such activity is to do
one or more of the following things:

FORM RD-1 NSTRUCTION MANUAL

1

¢

¢

‘:J\v

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

2. Apply existing knowledge to problems involved
in the creation of a new product or process, including
work required to evaluate possible uses.

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

Research and development includes the activities
described above whether assigned to separate re-
search and development organizational units of the
company or carried on by company laboratories and
technical groups not part of a research and develop-
ment organization. We recognize that the reporting
activities of such latter groups will require the use
of estimates for some of the questions.

Activities to be Excluded from Research and Develop-
ment — Research and development for purposes of
this survey does not include quality control, routine
product testing, market research, sales promotion,
sales service, research in the social sciences or
psychology, or other nontechnological activities
or technical services.

More specifically, exclude from research and devel-
opment such nontechnological activities as matket
research, including statistical surveys of product
acceptance, estimates of market size, and studies
of channels of distribution; and market development,
including the sale of either old or new products to
nbtain acceptance of them in new outlets; economic
research and other research in the social sciences;
and legai work in connection with patent applications
and litigation, and the sale or licensing of patents.

Also exclude from research and development such
technical services as: quality and gquantity control
tests and analyses, trouble-shooting in connection
with breakdowns in full-scale production, including
related analytical work; technical plant sanitation
control; work required for minor adaptations of a
specific product to meet the requirements of a
specific customer, including installation and setvic-
ing in a customer’'s plant; engineering and other
technical service furnished in accordance with agree-
ments to licensees outside the company; aid fur-
nished by the research and development organization
to manufacturing divisions to enable them to operate
in accordance with previously detemmined formulas,
standard practice instructions, or finished product
specifications; aid furnished to develop advertising
programs and to promote or demonstrate new products
or processes, including the cost of material furnished
for trial or demonstration; assistance in preparation
of speeches and publications for persons not engaged
in research and development; and experimental work
performe. at the request of the patent division to
provide information needed during the prosecution of
a patent litigation.

Page ?
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Section Il - RESEARCH AND DEVELOPMENT PER-
FORMEED WITHIN THE COMPANY, IN THE UNITED
STATES

Item 4 — Research and Development Scientists ond
Engineers -~ Scientists and engineers for this survey
are defined as all persons engaged in scientific or
engineering work at a level which requires a know-
ledge of physical or life sciences or engineering or
mathematics equivalent at least to that acquired
through completion of a four-year college course
with a major in these fields, regardless of whether
they held a college degree in the field.

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

1. Records on the number of scientists and engineers
assigned to research and development. This source
is satisfactory so long as the scientists and engi-
neers of the unit are assigned to research and devel-
opment on a full-time basis (i.e., no more than 5 per-
cent of their time is spent on non-research and devel-
opment). For example, for company laboratories
petforming only research and development, report
the number of scientists and engineers on the rolls in
January. For other units, use Source 2.

2. Figures on the proportion of total work time of
scientists and engineers that is devoted to research
and development. For example, if the engineering
department of a manufacturing plant had 60 scientists
and engineers in January 1970 and one-fourth of the
scientists’ and engineers’ time during that month
was charged to research and development projects,
the figure for the number of research and development
scientists and engineers included for that unit would

be 15.

Estimates of Man Years — Each of the above 2
methods yields an estimate of man-months (for the
month of January). If the average of the two January
figures is representative of the entire year, the aver
age should be entered in item 4C, column 3, as an
estimate of man-years. Otherwise, the figure in col-
umn 3 should be estimated separately on the basis
of quarterly, monthly, or other time records. Total
man-years of research and development scientists’ and
engineers’ time is the same as the average number
of scientists and engineers working during the year.

Separate figures are requested on the number of
scientists and engineers working on Federal and
company and other research and development projects.
Where research and development work for the Govern-
ment and for the company is performed by the same
group of scienvists and engineers, it will be neces-
sary to distribute the total number of such scientists
and engineers according to the program, Federal or
company, for which the research and development
work was performed; i.e. to use the proportion of the
total work time of research and development scien-
tists and engineers that is devoted to Federal and
company research and development programs, in order
to distribute the total reported in item 4C. The result-
ng figures should be revorted to the nearest man-year,

. - . - . . »
in orderto presentareasonable division of time 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 resulting cost figure of
research and development per scientist and engineer
for reasonableness.

Cost or Receipts for Research and Development
Performed Within the Compony by Mojor Type and
Source of Funds = Include all costs incurred to sup-
port research and development, exclusive of cap.*.l
expenditures, 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 relevant costs usually include but are not limited
to the elements listed below:

1. Wages, salaries, and related costs. Material and
supplies consumed (or purchased, if consumption
figures are not available); utilities, such as telephone,
telegraph, electricity, water, gas, and fuel; books and
periodicals; travel and entertainment costs and pro-
fessional dues.

2. Property taxes and other taxes (except income
taxes) incurred on account of the research and devel-
opment organization or on the facilities which the
research and development organization uses. Insur-
ance expense. Maintenance and repair, including the
maintenance of buildings and grounds, depreciation
on buildings, equipment, and vehicles; or rentals,
if any facilities are leased.

3. Company overhead. Estimate a fair share of the
cost of any functions which support research and
development activities. The basis and method of
estimating overhead costs will depenr upon company
practice. The important point is to be sure that all
companies include an allowance for overhead. Items
nomally covered in overhead include the following:

Personnel. including personnel, medical and safety
departments, and employee or industrial relations
department; accounting control and fiscal (Treasurer’s
office); procurement and inventory, including pur-
chasing, receiving, inspection, storage, transporta-
tion, control, and issue of matertals and supplies;
other services, including legal, public relations, shop-
work, analytical work, plant protection, rearrangement
of facilities, drafting, printing, duplicating, transpor-
tation of material and personnel, maintenance of motor
vehicles, messenger service, stenographic service,
and photography; salaries and related costs of
research executives not on the payroll of the research
and development organization.

Do not net your research and development expendi-
tures by the amount of royalties received from either
noncompany organizations or company units; or the
credits received for research and development work
charged or '"sold’’ to other departments or divisions
of reporting company or to outside organizations.

Page 3
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Types of Expense 1o be excluded from Research and
Development Costs — Exclude from the cost of
research and development performed within the com-
pany the cost of research and development carried on
for the company by noncompany research and devel-
opment organizations of any kind; or fellcwships,
grants, and gifts to promote research and development
or the study of the sciences and engineering. That
part of company held research and development con-
tracts subcontracted to reseach and development
organizations outside reporting company. All work
that was done for your laboratories and other tech-
nical units by noncompany organizations which are
not research and development organizations (for
example, model construction by a noncompany model
shop) is to be considered as a purchase of equipment,
material, or supplies for the company research organi-
zation rather than as subcontracted research ard
development.

Capital expenditures, royalties paid, patent expense,
income taxes, or interest. Income from sale of prod-
ucts manufactured in the research and development
organizaiivi if these were sold to bona fide customers.

Item 5 — Research and Development Performed Within
the Company by Type and by Source of Funds.

This item provides separate columns for reporting in
1969 the costs of research and development in Federal
cont.acts ard subcontracts, and Company and Other
research and development by the three types, basic,
applied, and development. Definitions of '‘Federal,”
and or '‘Company and Other’’ are provided below,
after the definitions of types and methods for esti-
mating rhe breakdowns by type.

Types of Research — Breakdown the total reported in
Item 5 into the categories shown below:

Item 5A — Basic Research - 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 interest to the reporting company.

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

Item 5B2 - 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-
rific 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 and Development
Expenditures by Type — Many of the companies in
this survey have accounts they believe substantially

FORM RD-1 "'NSTRUC TION MANUAL Page 4

meet the definitions used in this survey for basic
research, applied research, and development. In most
cases, companies have found it possible to allocate
their own accounts to these categories.

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 clearly fall in the develop-
ment category. If your company fabricates products,
such development activity will include the design,
construction, and testing of prototypes and models.
Some defense contracts typically call for several test
models. If your company’s research and development
frequently involves the development of a '‘process’’
as in chemicals and petroleum, such development
activity would include operations beyond the bench
scale, primarily the design and operations of pilot
plants or semiworks.

2. Isolate the organizational units whose research
and development can be readily classified. If a com-
pany has two or more laboratories, 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 to the laboratory.
There are laboratories assigned only development
type work. There are others engaged only in applied
or basic research. If research and development work
is done in production units as well as in various
laboratories, the research and development work in
the production units will generally be of a develop-
ment type.

The separate classification of clearly identified
development operations, particularly in the industries
producing expensive prototypes, will greatly reduce
the balance to be distributed. The distribution will
have to be estimated on the Lasis of a review of indi-
vidual projects or on the basis of other summaries of
the work. 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 research and development
expenditures into groupings approximating the cate-
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.

Types of Activity Included in Development - The
design and operation of pilot plants or semi-works
plants so long as the principal purposes are to obtain
experience and to compile engineering and other data
to be used in evaluating hypotheses, in writing prod-
uct formulas or in establishing finished product speci-
fications, in designing special equipment and struc-
tures required by a process, and in preparing operating
instructions or manuals. The engineering activity
required to advance the design of a product or a
process to the point where it meets specific functional
and economic requirements and can be turned over to
manufacturing units. The design, construction, and
testing of preproduction prototypes and models and
“‘engineering follow-through’’ in ti._ early production
phase is included.
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The development of designs for special manufacturing
equipment and tools is included but tool making and
tool tryout are not included. The preparation of
reports, drawings, formulas, specifications, standard
practice instructions or operating manuals, and other
media for transmitting to operating units information
obtained from the above activities is included. How-
ever, the production of detailed construction drawings
or manufacturing blueprints is not included. The
question, ''When does development end and production
begin?’’ is often asked. If the primary objective is
to make further improvements on the product or
process, then the work comes within the definition
of research and development. If, on the other hand,
the product or process is subscantially ‘‘set,”’ and
the primary objective is to develop markets or to
do preproduction planning, or to get the production
process going smoothly, then the work is no longer
research and development.

Source of Funds — A separate column in Item 5 is
provided for each of the following:

Item 5, Columr 2 = Federal - Include the cost ot
work done on research and development contracts
or subcontracts, and research and development por-
tions of procurement contracts and subcontraces
during the year.

Do not include here, or elsewhere in the report,
research and development contracts and the portions
of procurement contracts that you subcontracted to
other research and development organizations. To do
so would cause duplication in the statitical totals
derived from these reports.

Item 5, Column 3 — Company and Other — Include the
cost of all company-sponsored research and develop-
ment performed within the company. (Report company-
sponsored research and development performed outside
the company in Item 11.) Research and development
is performed by a few manufacturing companies for
others than the Federal Government. Such research
and development should be included in this column.

In ltem 5E, report the expected or estimated cost of
company sponsored research and development thot will
be performed within the company during 1970

Item 6 — Company Research and Development Allowed
os Indirect Costs of Federal Contracts — Enter in
Item 6, the approximate amount of company-initiated
research and development costs (included in Item 5C,
Column 3) which was allowed as indirect costs of
Federal contracts. These charges are allowed in
accordance with ASPR Regulation 15.205 and the
same regulation as used in NASA and other Federal
contracts.

ltem 7 — Cost or Contract Volue of Research and
Development Performed Within the Company by Major
Type of Expense — The type of information re-
quested here will be available for separate research
and development organizational units or for companies
with separate research and development accounts.
It 1s not requested that special analyses be made of
cost records where research and development and
other functions are combined and if existing records
do not yield estimates for this item, the item need
not be completed. However, if most research and
development is performed in units where summaries
are repularly prepared by element of cost it should

be possible to base the breakdown of research and
development costs upoa the records of such cstab-
lishments.

For wages and salaries report the gross earnings paid
in calendar vear 1969 to emplovees engaged in
research and development, including dismissal pay,
paid bonuses, vacation and sick-leave pay, and com-
pensation in kind, and prior to such deductions as
employees’ Social Security contributions, withholding
taxes, group insurance, and savings bonds. (You
should follow the definition of salaries and wages
that is used for calculating the withholding tax.)
Include salaries of officers in the research estab-
lishment(s), if a corporation; exclude payments to
proprietor or partners, if an unincorporated concern.
Fxclude payments to members of armed forces and
pensioners carried on your active payroll. (Scientists
and engineers are defined on page 3 (Item 4).)

For materials and supp!*~~, report the delivered cost
for all purchased materials consumed, whether received
from other companies, withdrawn from inventory, or
received from other establishments of this company.

ltem 7C - Moterials and Supplies, ond ltem 7D -
Other Costs may be combined if a separate figure
canrnot be obtained or reasonably estimated from
present accounts.

Item 8 — Fields of Bosic Research ~ The following
definitions are supplied for fields included in the item:

Engineering — Includes aeronautical, astronautical,
chemical, civil, electrical, and mechanical engineer-
ing, and metallurgy and materials.

Geologicul sciences ~ Includes geodesy, hydrology,
geochemistry, seismology, soil sciences, etc.

3i1ospheric sciences — Includes aeronomy, weather
modification, meteorology, etc.

Biological sciences - All sciences, other than
clinical medical sciences, which deal with life
processes, including plant and animal sciences,
bacteriology, pathology, microbiology, phamacology, etc.

Clinical medicol sciences - All sciences concerned
with the use of scientific knowledge for the iden-
tification, treatment, and cure of disease. Includes
intemal medicine, neurology, preventive medicine
and public health, psychiatry, dentistry, pharmacy, etc.

Other sciences — To be used for muleidisciplinary
and interdisciplinary projects which cannot be clas-
sified within one of the above primary fields of
science.

Item 9 — Applied Research and Development by
Product Group — Enter both Federal and total costs
of Applied Research and Development by product
group. Costs should be entered in the field or product
group in which the research and development project
was actually carried on regardless of the classifica-
tion of the field of manufacturing in which the results
are to be used. For example, research on an elec-
trical component for a farm machine should be
reported as research on electrical machinery. Also,
research on refractory bricks to be used by the steel
industry should be reported as research on stone,
clay, glass, and concrete products rather than primary
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ferrous metals, whether performed in the steel indus-
try or the stone, clay, glass, and concrete industry.
Research and development work on an automotive
head lamp would be classified in Group 25, rega:d-
less of whether performed by an automotive or elec-
trical company. Fields of Applied Research and
Development ate listed below. For those companies
familiar with the Standard Industrial Classification,
the 1967 SIC number or numbers are given after each
title. Note, however, that the SIC definition here
applies to the field of research and development
>ffort, and not necessarily to the field in which your
company’s manufacturing output is classified.

Product Group

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

follows.
Product
Activity grou
No.
Radioactive isotopes and other
radiation SOULCES . v v v v v v v v v oo oo v o 4
Partially fabricated reactor fuel element
materials and contrel rods. . . . .o .. ... 12
Nuclearreactors. . . . . v v v v v v v e v v v W
Reactor componens and equipment. . . ...
Core structurals (barrels, cans, boxes,
plates, €tc.) .. ...t e e
Heat exchangers and condensers
ValVeS o v v v v v v v e e e i e e e
Complete reactor fuel elements and control f 14
rods for use in:
Propulsions . ............ ...
Powerplants. .. ... . oovv e
Other. ... v i v ii i i ae v
Atomic wastecasks .. .. . 0. e o0 J
Fuel handling equipment . ... ... ..... \
Control rod drive mechanism and
components for:
Powerplants. ... ........... ..
Propulsions . .. .. ev e v > 20
Other. ..ot v v v ni e v oo san
Pressurizers, components and auxiliary
EQUIPMENL o v v v v e v mw st e a s e e e
Pumps .. .o v v i it i i e e |/
Accessury instrumentation for reactor
control . . ... e e e e e s 22
Atom smashers (particle accelerators} .. . 24
Hot laboratory equipment . .. . ..+ v .o
oy . 31
Special instrumentation . . .. 00 0o e
#‘ORM RD-1 INSTRUCTIDON MANUALW)

2 Foods ond Kindred Products (SIC 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 (SIC 22) — Mill preparation
of fibers and mill manufacture of yarn, thread,
braids, twine, and cordage; manufacture of broad
and narrow woven fabric, knit fabric, carpets and
rugs from yarn; dyeing und finishing fiber, yarn,
and knit apparel; coating, waterproofing, or other-
wise treating fabric; the integrated manufacture
of knit apparel and other finished articles from
yam; the manufacture of felt goods, lace goods,
bonded fiber fabrics, and miscellaneous textiles.

4.Basic Industrial Inorganic and Crganic Chemicals
(SIC 28%). Includes radioactive isotopes and other
radiation sources.

5 Plostics Materials and Synthetic Resins, Syn-
thetic Rubber, Synthetic and Other man-made
Fibers except glass (SIC 282) - Exclude glass.

6 Drugs (SIC 283) - Medicinal Chemicals, biologi-
cal and botanical products, and pharmaceutical
preparations.

7 Agricultural Chemicals (SIC 287) - Fertilizers,
agricultural pesticides, and cther agricultural
chemicals.

8 All other Chemicals (Balance of SIC 28) ~ Explo-
sives, soaps, glycerins, detergents and cleaning
preparations, pairts and varnishes, toilet prepara-
tions, and miscellaneous chemical products.

9 Petroleum Refining ond Extraction, and Natural
Gas (SIC 13 and 29) - Exclude geological and

geophysical exploration activities.

10 Rubber aond Miscellaneous Plastics Products
(SIC 30) ~ Fabricated rubber such as industrial
and mechanical rubber goods and fabricated
plastics products.

11 Stone, Clay, Glass, ond Concrete Products
(SIC 32) - Ceramics, glass, clay products, abra-
sives and asbestos products, cement, stone prod-
ucts, concrete products, and other non-metailic
mineral products.
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i2 Primary Ferrous Products (SIC 331, 332, 339),
and 3399) -~ Products of blast furnaces, steel
works, rolling and finishing mills, iron and steel
castings and forgings. Includes partially fabri-
cated reactor fuel element materials and control
rods.

13 Primary and Secondary Nonferrous Metals (Balance
of SIC 33) — Primary and secondary smelting and
refining of nonferrous metals; rolled, drawn, and
extruded nonferrous metal products, castings
and forgings.

14 Fobricoted Metal Products (SIC 34) — Tinware,
hand tools, non-electric heating apparatus, fabri-
cated structural metal products, metal stampings,
fabricated wire products, etc. Includes: nuclear
reactors; reactor components and equipment; core
structurals (barrels, cans, boxes, plates, etc.);
beat exchangers and condensers; valves; complete
reactor fuel elements and control rods for use in:
propulsions, power plants, and other systems; atomic

waste casks.

15 Engines and Turbines (SIC 351) = Steam engines,
steam, gas and hydraulic turbines, diesel and
other internal combustion engines, n.e.c.

16 Farm Machinery and Equipment (SIC 352) — Farm
machinery, including tractors for farm use.

17 Construction, Mining, and Moterial Handling
Machinery and Equipment (SIC 353) - Construc-
tion, mining, and oil field machinery and equip-
ment, elevators, conveyors, hoists, industrial
trucks, tractors, trailers and stackers.

18 Metalworking Machinery and Equipment (SIC 354)-
Machine tools, dies, machine tool accessories,
rolling mill machinery, power driven hand tools,
wire fabricating machinery and equipment, and
automobile maintenance machinery and equipment.

19 Office, Computing, and Accounting Machines
(SIC 357) - Typewriters; electronic computing
equipment; calculating and accounting machines;
scales and balances (except laboratory); and
other computing and office machines.

20 Other Machinery, Except Electrical (Balance of
SIC 35) - Special industrial machinery, except
metalworking, such as food products machinery,
textile and paper industries machinery, general
industrial machinery and equipment, and miscel-
laneous machinery except electrical. Includes
atomic fuel handling equipment; control rod drive
mechanism and components for: power plant,
propulsions;  pressurizers, components and
auxiliary equipment; pumps.

21 Electric Transmission and Distribution Equipment
(SIC 361) -~ Electric measuring instruments and
test equipment, power, distribution and specialty
transformers, switchgear and switchboard trans-
formers, etc.

22 Electrical Industrial Apparatus (SIC 362) — Elec-
tric motors and generators, motor starters and
controls, welding apparaws, carbon and graphite
brushes, electrodes, capacitors, condensors,
and rectifiers. Includes accessory instrument-
ation for reactor control.

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

24 Elactronic Components ond Accessories, Com.
munications Equipment (SIC 366-87) — Electron
tubes, cathode ray tubes, resistors-capacitors,
transformers and other components for electronic
end products, solid state electronic devices, and
telephone and telegraph apparatus. Also includes
electronic guidance control sub-assemblies, radar
and radio equipment, and electronic sighting
devices. Includes atom smashers (particle
accelerators).

25 Other Electrical Machinery Equipment and Supplies
(Bolance of SIC 36) = Household appliances, elec-
tric lighting and wiring equipment, and miscella-
neous electrical machinery equipment and supplies.

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

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

28 Aircraft and Parts (SIC 372) - Piloted and
unpiloted aircraft and parts of all types, including
engines and auxiliary equipment such as landing
gear, deicing equipment, wrrets 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. Aeronautical instruments should
beincluded in Group 31 below.

29 Motor Vehicls s and Equipment (SIC 371) - Applied
research and development related to motor
vehicles, including automobiles, trucks, busses,
and special purpose motor vehicles such as
ambulances, fire engines, personnel carriers,
amphibian motor vehicles, and truck and auto-
mobile trailers, and to motor vehicle equipment
and parts (exclude bartteries, tires, engine elec-
trical equipment, etc.).
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30 Other Trunsportation Equipment (Balonce of

SIC 37) - Ship and boat building and repairing,
railroad  equipment. motorcycles, bicycles and
parts, etc.

31 Professional Scientific and Controlling Instru-

ments, Photographic and Opticel Goods; Watches
and Clocks (SIC 38) - Engineering, laboratory,
and scientific and research instruments, instra-
ments for measuring, controlling and indicating
physical characteristics.  Optical instruments
and lenses, surgical, medical, and dental instru-
ments; fire control apparatus; ophthalmic goods,
photographic equipment; and watches, clocks, etc.
Includes hot laboratory equipmenr, and special
instrumentation.

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

Artillery, small armms, ammunition, tanks, and
parts, etc.

ltem 10 - Cost of Research ond Development Per-
formed Within the Company, by State — List the
States in which your research and development
laboratories or facilities are located and report the
cost of research and development for each State. It
is not intended that information reported reflect
individual assignments outside the home Scate of
the particular research staff. As much as 10 per
cent of the total may, if desired, be reported as
""Not distributed by State.”’

Section |Il = RESEARCH AND DEVELOPMENT PER-
FORMED OUTSIDE THE COMPANY

ltem 11 = Total Company Funds Spent for Research
and Development Activities Performed Outside the
Company Within the United States - 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
subcontracting of Federal Govemment or other com-
pany contracts.
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Selected [

1968
data
not

pre-

A

posted

Bracketed
items

Particu=-
larly

Lines 23 {
and 24,
Item 9

[ data, or confirm the original figure,

¥ U.8, GOVERNMENT PRINTING OFFICE: O=421-187

U.S. DEPARTMENT OF COMMERCE

Bursau of the Cansus
Washington, D.C. 20233

Figures from your 1968 report have been entered in red in the 1968
columns of the present form,

The 1968 entry for one or more items on a form may be omitted, If,

from our editing, we judged an entry to be incorrect, due to rounding,
bracketing, unusual relationship with other items, ete., it was changed
in our machine editing, Such items have not been preposted. In such
cases, please compare with your 1968 file copy, enter the correct 1968
Write us if you have any questions.

Do not bracket items, Please use reasonably accurate estimates to
report detall, where necessary,

( Note Item 9, lines 23, "Radio and television receiving sets, except com-

munication types," and 24, "Electronic components and accessories, come
munications equipment," These two items were combined through 1967, If
you perform research and development in these fields, please report these
items separately for both 1968 and 1969. We incorrectly preposted the
combined figure when last year's form was mailed to you, Therefore, no
1968 data have been preposted for these items although the combined
amount is included in the Item 9 total for 1968,
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