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LETTER OF TRANSMITTAL

UNITED STATES DEPARTMENT OF IABCR,
Bureau of Labor Statistics,
Washington, D. C., October 3, 1953.

The Secretary of Labor:

I have the honor to transmit herewith a report on industri-
al research and development in the United States, prepared by this
Bureau in cooperation with the Department of Defense.

This is the final report on a survey of private companies
and nonprofit agencies (other than educational institutions) engaged
in research and development, which was conducted in 1952 by the De-
partment of Defense, Research and Development Board, Walter G.
Whitman, Chairman. Kenneth Colmen was mainly responsible for the
planning and conduct of the survey and served as consultant in con-
nection with the preparation of the report.

The report was prepared in the Bureau of Labor Statistics,
Division of Manpower and Employment Statistics, by Helen Wood,
Robert W. Cain, and Joseph H. Schuster. The Bureau wishes to express
appreciation for the assistance received from the officials of pri-
vate campanies, professional societies, and Government agencies who
reviewed the manuscript.

Evan Clague, Commissioner.

Hon. Lloyd A. Mashburn,
Acting Secretary of Labor.

111

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



FOREWORD

This final report presents the findings of a nationwide
survey of industrial research and development conducted by the Re-
search and Development Board in mid-1952. The report weas prepared
by the Division of Manpower and Employment Statistics of the Bureau
of Labor Statistics, United States Department of Labor, Its objec-
tive 1s to provide a comprehensive picture of industrial research
resources in the United States.

T wish to express my appreciation for the cooperation
received fram all participating companies. In addition, the assist-
ance and suggestions of the many individuals and organizations --
private and Government -- that aided in planning the study is ac-
knowledged with thanks,

(baltzHottma..

Chairman,
Research and Development Board

June 250, 1953.

(v)
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INTRODUCTION

Research and development in industry is by far the largest
segment of the Nationt!s scientific research activity. In 1952, the
national expenditures for scientific and engineering research and
development totaled about 3 3/% billion dollars, of which about 2 1/2
billion was for work done in laboratories and other facilities owned
or operated by private industry. Both the total national outlay and
the cost of the research performed by private business were more than
40 percent higher in 1952 than 1949--owing primarily to the emphasis
on military technology which has characterized the current program of
partial mobilization but also in part to the needs of an expanding
civilian economy (table C-1).

The demand for scientific and engineering personnel and
research facllities arising from both these sources created a need
for more information about private industry's huge research resources,
comparable to that already available regarding the much smaller re-
search operations of universities and Government agencies. l/ More
accurate estimates were needed of the total national cost of indus-~
trial research, the amount of research performed by different indus-
tries, and the number of research engineers and scientists employed
in these industries., Information on the cost of research per worker
employed was also needed for use in estimating manpower requirements
and determining whether proposed proJjects were feasible in view of
the available resources of scientific and technical personnel. Other
questions in which there was widespread interest were the extent of
employment of supporting personnel and the effect on research staffs
of calls to military service and other types of turnover.

In order to obtain information on these and related ques-
tions, the Research and Development Board conducted in mid-1952 a
questionnaire survey of the research and development activities of
private companies and nonprofit research agencies (other than
colleges and universities). g/ Nearly 2,000 concerns, including

;/ The Engineering College Research Council of the American
Society for Engineering Education conducted a survey of research in
colleges and universities in 1950, The National Science Foundation
publishes statistical data on the research activities of the Federal
Government., One of the Foundation's most recent publications is
Federal Funds for Science, I - Federal Funds for Scientific Research
and Development at Nonprofit Institutions, 1950-1951 and 1951-1952.
Washington: U. S, Government Printing Office, 1953. 48 pp.

g/ In addition to colleges and universities, such nonprofit
research agencies as hospitals and museums were also excluded, inas-
much as their normal research activities are not industrial in char-
acter. The scope and method of the survey are described in detail in
Appendix A,

(1)
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almost all companies with large research programs, sent in usable
questionnaires. These companies employed about 6 1/2 million per-
sons and had sold nearly 100 billion dollars worth of goods and serv-
ices during 1951. The number of firms with small rescerch activities
which were not reached by or failed to respond to the survey could not
be determined exactly. However, the study covered most of the indus-
trial research and development work in the United Stetes~-probably
atout 85 percent of the total, measured in terms of 1951 cost. 3/

A preliminary report giving highlights of the survey find-
ings was issued at the beginning of 1953. The present report incor-
porates the data presented in this earlier publication and also in-
cludes much additional information, particularly with respect to the
cost and employment experience of individual firms, Among the topics
ccvered are the numbers of research engineers and scientists employed
on both Government and nongovermment work; the employment of support-
ing personnel; the cost of research performed, on Government prime
contracts and subcontracts and under company sponsorship; the rela-
tionship of research cost to value of sales; the average cost of
research per employee, on Govermment-financed and company-financed
projects; and, finally, the turnover rates among research engineers
and scientists and the past and potential effects of military calls
of such employees.

Information 1s presented for different industries and for
companies of different sizes. Insofar as possible, the varying ex-
perience of individual companies in the same industry and size group
1s also analyzed.

Companies were asked in fi1lling out the questionnaire to
state the research specialty in which they were most competent, as
well as the industry in which they belonged. Statistical data clas-
sifled according to the companies' major research speclalties and
covering most of the major toplcs considered in the report are pre-
sented in Appendix D.

Throughout the report, the term "research" 1s used to de-
note both research and development. The difficulty in obtaining uni-
form interpretation of this term from companies in the survey is one
of the limitations of the data which the reader should bear in mingd.
This matter is discussed in greater detail along with other limita-
tions of the data and definitions of terms in Appendix A.

g/ The term "research cost,” as used 1n this survey, refers to
the "operating cost of research and development performed" (as defined
in ftem 3 of the questionnaire, which is rerroduced in Appendix E).
The cost data obtained therefore exclude capital investment (except
as reflected in depreciation charges) and also expenditures for any
research services which the reporting companies purchased from other
concerns., On the other hand, the figures include the cost of research
performed by the given companies on funds provided by the Federal
Government or other organilzations.
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SUMMARY OF FINDINGS

RESEARCH FERSONNEL

About 96,000 research engineers and scientists were employed
in January 1952 by the nearly 2,000 companies in the study. Close to
three-fourths were working for companies in six branches of manufac-
turing--the aircraft, electrical machinery, chemicals and allied prod-
ucts, professional and scientific instruments, machinery (except elec-
trical), and petroleum refining industries. Over half were employed
in the first three of these industry groups.

Iarge companies employed most of the engineers and scien-
tists. Two out of three were on the staffs of companies with 5,000 or
more employees.

Only 1.5 percent of the employees of the reporting compa-
nies were research engineers or scientists. This percentage is high-
er, of course, than would have been found if companies without re-
search programs had been included in the survey.

Approximately half the research engineers and scientists
were working on federally financed projects, almost all of which were
spongored by the Department of Defense or the Atomic Energy Commis-
sion. The number employed on Government contracts was more than 50
prercent higher in January 1952 than in January 1951. Nevertheless,
most industries achieved some increase in employment on company-
financed research during the year.

The total number of supporting workers (including techni-
cians and other laboratory assistants and clerical and administrative
rersonnel) employed by comranies in the survey was 143,000. Thus,
the average ratio was 1.5 supporting workers per research engineer or
scientist. However, this ratio varied widely among companies of dif-
ferent sizes, among industries, and from one company to another in the
seme industry and size group.

COST OF RESEARCH

The total cost of research performed by the reporting com-
panies was nearly 2 billion dollars during 1951. The electrical ma-
chinery, aircraft,and chemicals industries, which were the leading
employers of research personnel, also had the greatest dollar volume
of research costs--altogether, more than 1 billion dollars.

The Federal Government paid for nearly half of the 1951 re-
search and development cost. Among major industries, the Government's
share of the research cost ranged from €5 percent in aircraft manufac-
turing down to a low 3 percent in petroleum refining.

3
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Government-financed research accounted for about three-
fifths of the total research cost in companies with fewer than 500 em-
rloyees, compared with about one-half of the total for larger organi-
zations., However, the large companies did far more research work for
the Government than the small ones, because their total research ca-
pacity was so much greater.

Research cost reprresented about 2 percent of the total value
of sales of the reporting companies during 1951. In the aircraft in-
dustry the proportion reached 13 percent, but in several others it
was less than 1 percent. The proportion also varied greatly among
companies in the same industry.

Average cost per research engineer or scientist in 1951 was
$21,500 (totel operating cost of research divided by the average num-
ber of research engineers end scientists employed). Of the branches
of manufacturing with large research programs, the one with the low-
est cost rer research engineer or scientist was chemicals and allied
products. At the other extreme was the motor vehicle industry, with
an average cost about four times as great as that for chemicals and
8llied products. Figures for individual companies also varied widely.

Taking all research workers into account, including sup-
porting personnel as well as engineers and scientists, average cost
per research worker was $8,800. This cost ratio varied much less
among industries and individual companies than the cost per research
engineer or scientist.

TURNOVER OF PROFESSIONAI, RESEARCH STAFF

The annual separation rate of research engineers and scien-
tists was 13.9 per 100 employed during the year July 1950-June 1951,
and about one-fifth higher during the last half of 1951. Separations
for reasons other than military service accounted for most of the
turnover in both periods. In the last half of 1951, the annual rate
of military calls was only three out of every 100 research engineers
and scientists.

Although military calls did not affect many research engi-
neers and scientists in 1950 and 1951, they could cut more deeply in
the future. One-fourth of the research engineers and scientists in
the study were in the categories most liable to military service; 19
percent were in the Reserves or National Guard and another 6 percent
were classified either 1A or 2A by Selective Service as of January
1952. Since then, considerable change in the proportion of profes-
sional research workers liable for military duty has probably taken
place, since men are constantly leaving and others entering the Re-
serves and the various Selective Service categories.
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RESEARCH ENGINEERS AND SCIENTISTS

DISTRIBUTION OF EMPLOYMENT

Engineers and scientists engaged in industrial research and
development work are concentrated, to a great extent, in a few indus-
tries and in large companies.

In January 1952 nearly three-fourths of the 95,700 profes-
sional research workers in the survey were employed in six branches
of manufacturing--the aircraft, electrical machinery, chemicals and
sllied products, professional and scientific instruments, machinery
(except electrical), and petroleum refining industries (chart 1). E/
Over half were in the first three of these industry groups; more than
one-fif'th were in aircraft manufacturing alone. The mobilization
program initiated in mid-1950 resulted in a great expansion of research

Chart 1
'ELECTRICAL MACHINERY, AIRCRAFT, AND CHEMICALS INDUSTRIES
EMPLOY LARGEST NUMBERS OF RESEARCH PERSONNEL

Number Employed, January 1952

Industry Thousands

(] 10 20 30 40 . 50
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.1.8

ELECTRICAL MACHINERY
AIRCRAFT
CHEMICALS

MOTOR VEHICLES
PROFESSIONAL AND
SCIENTIFIC INSTRUMENTS

MACHINERY (Except
Electrical)

PETROLEUM REFINING

PRIMARY AND FABRICATED
METALS

OTHER MANUFACTURING

NONMANUFACTURING

Source: Table C-2

UNITED STATES DEPARTMENT OF LABOR
BUREAU OF LABOR STATISTIOS

&/ It should be noted in connection with these and other figures
classified by industry that each reporting company was placed, of
necessity, in a single industry (Appendix A).
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activities in the aircraft and electrical machinery industries, par-
ticularly the former. It also led to a rapid growth in the research
staffs of the professional and scientific irstruments industry. 1In
the chenicals, petroleum refining, and machinery (except electrical)
industries, the direct effect of the defense program has been much
less, but these industries have long been among the leaders in the
Netion's industrial research and development effort.

All other branches of msnufacturing, besides the six just
mentioned, together employed only 16 percent of the research engineers
and scientists in the survey. Altogether, the proportion employed in
manufacturing was 88 percent. The remaining 12 percent were in s
variety of nommanufacturing industries (table C-2).

The concentration of professional resesrch personnel in
lerge orgenizations is apparent when companies are classified accord-
ing to their totel employment in January 1952 (chart 2). Approximate-
1y 4O percent of the surveyed research engineers and sclentists worked
for the Lh largest companies, each of which had st least 25,000 em-
ployees. These companies represented only 2 percent of the 1,953
organizations in the study. Two-thirds of the research engineers and
scientists were employed by the 222 companies (11 percent of the

Chart 2

A FEW LARGE COMPANIES
EMPLOY MOST RESEARCH ENGINEERS AND SCIENTISTS

Total Company Percent of
Employment,
January 1952

Percent of

Reporting Companies Research Engineers and Scientists

20 40 60

o

60 40 20 o
f T T

25,000 or more

XX

5,000-24,999

500-4,999

Less than 500 %

UNITED STATES DEPARTMENT OF LABOR Source: Table C-3
BUREAU OF LABOR STATISTICS

n
\
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total) with 5,000 or more employees. In contrast, only 4 percent
worked for the 642 companies (33 percent of the total) with fewer than
100 employees (table C-3).

The concentration of research engineers and scientists in
large companies was greatest in the alrcraft, motor vehicle, and
petroleum refining industries (table 1). In each of these three in-
dustries, about nine-tenths of the research engineers and scientists
were working for companies with 5,000 or more employees. Concentra-
tion of personnel in large companies was characteristic also of ell
other major brenches of manufacturing and of nommanufscturing indus-
tries exclusive of commercial consulting firms and nonprofit research
agencies, 2/

Organizetions in these two last categories naturally tend
to be much smaller than companies whose research and development
programs are an adjunct to production or other operations. None of
the consulting firms and nonprofit agencies in the study had as many
as 5,000 employees, and nearly two-thirds of the professional research
workers employed by such orgenizations worked for ones with fewer than
500 employees.

When the figures on employment of research engineers and
scientists are classified according to the size of the compsnies!
professional research staffs, a still greater concentration of re-
search personnel in a few large orgsnizstions is shown. The 34 com-
panies with the largest professional research staffs (500 or more)
emplcyed approximately 48 percent of all research engineers and
scientists in the survey, whereas the proportion working for the Ll
compenies with the largest total employment (25,000 or more) was
approximately 4O percent. This difference reflects the fact that
some of the large companies had relatively small research programs. é/
For example, one out of every eight companies with 5,000 or more em-
ployees had fewer than 15 research engineers and sclentists; this
group wes made up principally of companies in the machinery (except
electricel), textile, and food industries. On the other hand, some
small companies had research staffs far sbove the oversll average for
concerns in their size group. This was true not only of commercial
consulting and nonprofit research organizations but also of some
manufacturing concerns which were devoting a great part of their
resources to development work for the Armed Forces at the time of the
survey.

5/ A similer pattern of concentration is noted when reseerch
enginEérs and scientists are classified by Industry and size of pro-
fessional resesrch staff (table C-6).

6/ Table C-7 cross-classifies reporting companies and research
engineers and scientists, by size of company and size of professionel
research staff.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table 1. Percent distribution of research engineers and scientists,

by industry and size of company, Jenuery 1952 1/

Compenies with total
A1l employment of --

Industry reporting Less 500 5,000

companies than to or

500 4,999 more

A1] Industries eeevesvcessrcncnosoresaas ceee 100.0 11.2 21.8 67.0
Manufacturing eeeesvecessceecrsnnssnsrenses 100.0 6.9 20.8 72.3
Chemicals and allied products seseeesenses 100.0 9.6 24.0 66./
Petroleum refining seeevesreecnceceeseness 100.0 2.5 10.7 86.8
Primary metal industries .cicvveevecceness 100.0 5.2 15.1 79.7
Fabricated metal products seveseesecsecess 100.0 20.1 40.7 39.2
Machinery (except electrical) ...evevevens 100.0 6.8 39.4 53.8
Electrical machinery eeseeeesesecscccores . 100.0 7.8 22,7 69.5
Motor vehicles and equipment .se.eseevecss. 100.0 2.5 10.5 87.0
Aircreft and parts cieeseveccocesescnncsns 100.0 .8 9.0 90.2
Professional and sclentifiec instruments .. 100.0 18.2 25.4 56.4
Other manufacturing c.oeevecrcssasccsvones 100.0 7.6 29.1 63.3
Nonmanufacturing e.oeoseeecsevsesesasereonanne 100.0 42.6 29.1 28.3
Commercial consulting firas ...eevevvee.n. 100.0 89.2 10.8 —
Nonprofit research agencies ccecesecreses. 100.0 37.8 62.2 -
Other nonmenufacturing ..ceceevevesenecenns 100.0 8.7 18.4 72.9

1/ See appendix teble C-5 for figures underlying this table.
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RESEARCH ENGINEERS AND SCIENTISTS AS PERCENT OF TOTAL EMPLOYMENT

One indication of the degree of emphesis on resesrch activ-
ities in different industries and in companies of different sizes is
vrovided by deta on the everage number of professiongl research
workers employed per 100 employees of all types. In interpreting
these figures, 1t should be borme in mind that the survey was limited
to organizetions engaged in research and development. The figures do
not represent the ratio of professional research employment to total
employment in any Industry as s whole, since many companies do no
research or development work. The dste of the employment information,

_Januery 1952, is also of importance in this context. At that time,
defense-related development work wes at a very high level and mass
production on defense contrscts had hardly begun in many companies in
the aircraft and other industries. In lster stages of the defense
program the ratio of research personnel to total employment undoubt-
edly declined somewhsat.

The average number of resesrch engineers and scientists per
100 workers in gll the reporting companies taken together was found
to be 1.5 in January 1952 (table C-8). The sircrsft industry, which
employed the largest absolute number of resesrch engineers and scien-
tists, was also the branch of menufacturing with the highest relative
number (4.3 per 100 employees). The three manufacturing industry
groups which were, in sbsoclute numbers, the next largest employers of
professiondl research personnel slsc had comparatively high ratios,
as follows: Professional and scientific instruments, 3.7 per 100
workers; chemicels, 3.0; and electrical machinery, 2.7. The industry
groups with the lowest ratios were primsry metals (C.3), motor
vehicles (0.4), and nommanufacturing industries other then consulting
firms and nonprofit agencies (0.k). Commercisl consulting firms and
nonprofit research agencies, whose major activity is providing pro-
fesslonal services, nsgturally had very much higher percenteges of
professional research workers than any other industry (24.5 and 47.2,
respectively).

Each of these ratios is of course an sverage for all
reporting companies in the given industry. The relstive numbers of
professional research workers employed by individuel companies varied
widely above and below the industry aversges.

There were glsc wilde differences in the ratio of engineer-
ing and scientific workers to total employment among companies in the
seme size group. Generally, however, the smell companies in the sur-
vey had a higher ratio than the large companies. In manufacturing as
a whole, companies with less than 500 employees had an average of 4.7
research engineers and scientists per 100 employees, compared with
1.7 for those with 500 to 4,999 employees and 1.2 for those with 5,000
or more employees. The percentage of professionsl resesrch personnel
had an inverse reletionship to size of company in almost every major
branch of manmufacturing and also in most nonmanufacturing industries.

9

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



It should be emphasized, however, that these findings apply
only to companies with research and development progresms and that
most small companies do no research and development work. A cross-
sectiorn of all Americar industry would show thet research englneers
and scientists represent a higher proportion of total employment in
large than in small companies. Z/

EMPLOYMENT ON GOVERNMENT CONTRACTS

Since the current program of partiael mobilization began in
mid-1950, the Government has initiated and finenced s large volume of
military resesrch and development. About one-third of this Govern-
ment-financed research has been conducted in laboratories owned and
operated by Federal sgencies. Most of the remaining twc-thirds has
been carried out by private industry. However, colleges and univer-
sities and other nonprofit institutions have slso particlpated sig-
nificantly in defense research.

Approximately half of the research englineers and scientists
in this study were employed in January 1952 on projJects sponsored by
Federal agenciles--in nearly every case the Department of Defense or
the Atomic Energy Commission. The proportion of the professional
research staff working on Government contracts was the same in non-
menufacturing as in menufacturing industries--49 percent in each of
these two industry divisions (table 2). In absolute terms, however,
merufacturing industries, as a group, employ many more research
engineers and scilentists on Government work than do nonmanufacturing
industries.

The relatlve numbers of research ergineers and scientists
employed on Government work were naturally highest in the branches of
menufacturing most directly related to the defense effort. In the
alrcraft industry, 92 percent of the professional research personnel
in the study were working on Government-financed projects; in the pro-
fessional and scientific instruments industry, 70O percent. Commercial
consulting firms had also assigned a sizable majority (66 percent) of
their professional research staffs to Governmment work.

I/ Companies with fewer than 500 employees account for
approximately 35 percent of total menufacturing employment in. the
United States, according to unpublished reports of the Small Defense
Plsnts Administration. However, findings of this survey of industrial
research show that companies in this size class employed less than 10
percent of the research engineers and scientists in manufacturing
concerns. Statistics on employment by size of company are not availa-
ble for nonmsnufacturing industries,
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Table 2. Percent of research engineers and sclentists employed on
Government prime contracts and subcontracts, by industry
' and by size of company, January 1952

SRR
Estimated Percent employed on ——
total number
Item of ?esearch All Government contracts Non-
eng}nee?s ard types Prime Sub~ | govern-
scieniists of Total con- con- ment
reported work tracts | tracts | work
A. By industry
A1l industries .eeieeencieniienianns 1/ 95,694 100.0f 48.9 | 43.4 5.5 51.1
Manufacturing c.ecevacesvecvnncnns 83,772 100.0 48.9 43.7 5.2 51.1
Chemicals and allied products... 14,032 100.0 5.4 L7 .7 94.6
Petroleum refining .vecececeeses 45954 100.0 L5 3.9 b 95.5
Primary metal industries ....... 1,810 100.0 10.0 7.2 2.8 90.0
Fabricated metal products ...... 2,562 100.0 39.9 23.2 16.7 60.1
Machinery (except electrical) .. 5,891 100.0 24.5 16.8 7.7 75.5
Electrical machinery sevevececss 17,375 100.0 60.2 53.0 7.2 39.8
Motor vehicles and equipment ... 3,072 100.0 23.1 20.3 2.8 76.9
Aircraft and parts cceescceceess 20,235 100.0 92.1 86.3 5.8 7.9
Professional and sclentific
instruments ..ceeceeccccscasnen 5,758 100.0 69.6 6l.1 8.5 30.4
Other manufacturing «seeeeeeccss 8,083 100.0 2445 20.0 45 75.5
Nonmanufacturing sveeeeeesccescese 11,922 100.0 49.2 Ll.4 7.8 50.8
Commercial consulting firms .... 3,803 100.0 65.8 45.8 20.0 34.2
Nonprofit research agencies .... 3,421 100.0 53.0 50.1 2.9 47.0
Other nonmanufacturing eseeceec... 4,698 100.0 35.4 33.6 1.8 64.6
B. By size of company
All sizes of companies ...eee.... . 1/ 95,694 100.0 48.9 434 5.5 51.1
Less than 500 employees ceesssss 10,999 100.0 58.7 43.0 15.7 41.3
500 - 4,999 employees cecevecses 20,499 100.0 47.9 38.6 9.3 52.1
5,000 or more employees .csessess 64,196 100.0 49.3 46.8 2.5 50.7

1/ 1Includes estimates for 134 companies that failec to report the number of research

engineers and scientists employed.

numbers are statistically significant.
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The proportion of research engineers and scientists on
Government contracts was lowest in the following industries: Food
and kindred products (1 percent); paper (4 percent); petroleum
refining (5 percent); and chemicals (5 percent). Characteristically,
many companies in these industries prefer to finance their own re-
search programs in order to insure secrecy of development and to teke
advantage of future production contracts. However, by independently
underteking research work of types needed by the Federal Government,
these industries have participated in defense research to a greater
extent than the percentages-cited above would indicate., Furthermore,
since the chemicals industry has a very large research staff, the
actual number of research engineers and scientists employed on
Government contracts was greater in this industry than in some others
(for example, febricated metal products) where the proportion on
Government work was much higher,

The extent to which small business enterprises participate
in Government contracts is a matter which has received considerable
public attention. This survey indicates that the proportion of the
professional research staff assigned to Govermment-financed projects
was, on the average, slightly higher in small than in large companies.
Firms with fewer than 500 employees reported that three-fifths of
their research engineers and scientists were on Government work,
whereas the figure for larger organizations was about one-half
(table 2). However, the absolute number of resesrch engineers and
scientists on Government research projects was much greater in large
than in small companies.

Most of the research work for Federal agencies was done on
contracts let directly by these agencies., Forty-three percent of the
research engineers and scientists in the survey were working on
Government prime contracts, as compared with 6 percent who were on
subcontracts.

Government research projects often require such expensive
equipment and such large specislized staffs that only large companies
can undertake them. However, many phases of such projects can be
handled effectively by smaller organizations on a subcontract basis.
As expected, the survey showed that the proportion of all research
engineers and scientists working on Government subcontracts was
higher in small than in large companies--15.7 percent in those with
less than 500 employees, compared with 9.3 percent in those with 500
to 4,999 workers and 2.5 percent in still larger organizations. An
unasnticipated finding is the much higher proportion of research
engineers and scientists working on Government prime contracts than
on subcontracts even in organizastions with less than 500 employees
(teble 2).

Commerciel consulting firms had the highest proportion of
professional research staff employed on Government subcontracts (20
percent). Nevertheless, such firms had more than twice as many pro-
fessional research workers on Government prime contracts as on sub-
contracts.
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In the fabricated metal products industry, subcontracts were
of greater relative importance than in any other branch of manufac-
turing having a sizable gmount of Government research. §/ Seventeen
percent of the research engineers and scientists in this industry were
employed on Government subcontracts--owing to the substantial number
of small firms in the industry and the high proportion of the research
staffs of these small companies engaged in research work for the
Government. The manufacturing industries which employed the largest
gbsolute numbers of research engineers and scientists on subcontracts
were those with the largest research staffs--aircraft and electrical
machinery (table 2).

CHANGE IN EMPLOYMENT, JANUARY 1951 TO JANUARY 1952

Employment of research engineers and scientists rose sub-
stantially during 1951, a year of rapid expansion in the defense
program. The companies in the survey increased their employment of
professional research personnel by nearly one-fourth between January
1951 and January 1952--from an estimated 77,400 to about 95,700.

Every industry for which information is available expanded
its research staff to some extent during the year (tables C-11 and
C-12). As would be expected, however, the industries most intensively
engaged in defense research reported the greatest incresses in employ-
ment of research personnel, in both percentage and absolute terms
(chart 3). 1In the aircraft industry, employment of research engineers
and sclentists increased by nearly 50 percent over the 12-month
period. In the electrical machinery and professional and scientific
instruments industries, it rose by 28 percent. The smallest relative
increase (6 percent) occurred in the petroleum industry (table 3).

The part which the defense program played in the expansion
of research staffs is shown still more clearly by figures on the
change in employuent on Government and nongovernment research work.
The number of research engineers and scientists doing Government-
financed research rose by 52 percent between January 1951 and January
1952 in all industries taken together, whereas the number on non-
govermment research work increased by only 5 percent. Employment of
research engineers and scientists on subcontracts rose relatively
more (58 percent) than employment on prime contracts (51 percent),
but the actual number of men added was much greater on prime con-
tracts than on subcontracts (table C-13).

8/ See table C-9. It will be noted from this table that
the average number of research engineers and scientists on Government
subcontracts per 100 on all Government contracts was higher in the
paper and the paint industries than in febricated metal products.
However, the total number of research engineers and sclentists on
Government contracts was very small in these industries.
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Table 3. Percent change in employnent of research enginsers and scientisis on Government and
nongovernment work, January 1951 to January 1952, by industry and by size of company

ALl engineers Engin2ers and scientists
and employed on ~-
scientists
Item Governaent contracts Other work
Number |Percent change,| Number | Percent change,| Number |Percent change,
reported,| Jan. 1951 to | reported,| Jan. 1951 to | reported,| Jan. 1951 to
Jan.1952 Jan., 1952 Jan.1952 Jan. 1952 Jan.1952 Jan. 1952
A. By industry

All industries ceseesseeesonessnnans }._/95,694 23.7 ;/1.5,445 52.0 ;/50,21.9 5.1
Manufacturing coevesvenseonesnacssan 83,772 23.8 39,467 52.2 44,305 5.1
Chemicals and allied products .... 14,032 10.8 802 69.8 13,230 8.6
Petroleum refining c.eeeeessvensen 4y954 5.7 223 8.7 4,731 5.6
Primary metal industries ......... 1,810 9.5 181 5.7 1,629 10.1
Fabricated metal products .v...... 2,562 20.8 1,022 44 6 1,540 8.4
Muchinery (except electrical) .... 5,891 14.7 1,443 7.2 PAYYA: 3.2
Flectrical mechinery cvveeseveess. 17,375 27.5 10,460 54.0 6,915 1.2
Motor vehicles and equipment ..... 3,072 10.9 710 104.0 2,362 2.5
Alreraft and parts cvevsvenerssens 20,235 48.5 18,636 52.8 1,599 11.9

Professional and scientific
instruments .c.vavian. 5,758 8.3 4y139 4hpe2 1,619 6.4
Other manufacturing ceevveescocees 8,083 12.8 1,851 40.7 6,232 6.1
Nonmanufacturing seveeseevreoscasess o 11,9<2 23.2 5,978 50.8 5,944 5.3
Commercial consulting firas ...... 3,803 31.5 2,502 52.9 1,301 3.2
Nonprofit research agencies ...... 3,421 24.9 1,813 31.2 1,608 18.4
Other nonmenufacturing seeseveeses 4,698 16. 1,663 66.8 3,035 .3

B. By size of company

ALl sizes of companies eiivieeccsves 1/95,694 23.7 1/45,445 52.0 1/50,249 5.1
Leas than 500 employecs evevesoass 10,999 33.4 6,085 58.9 4,914 11.3
500 ~ 4,999 employees esvessssan 20,499 2243 9,317 42.1 11,182 9.6
5,000 OT MOTE svevesssnsvonennnnes 64,1% 23.0 30,043 54.8 34,153 4.2

yv Includes estimates for 134 companies that failed to report the number of research engineers and scientists
employed. Although exact numbers are given, not all digits of the numbers are statistically significant.
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Chart 3.

EMPLOYMENT OF RESEARCH ENGINEERS AND
SCIENTISTS INCREASED MOST IN DEFENSE
INDUSTRIES ' DURING 1951
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Despite the rapid expansion in employment on Government
research contracts, most industries achieved some increase during the
year in the number of research engineers and scientists working on
In one industry, primary metals, the gain
in employment on nongovernment research (10 percent) exceeded that on
The motor vehicle and professional and
scientific instruments industries were the only ones that experienced
a net decline in employment on nongovernment research--no doubt owing
largely to a shifting of personnel to defense work for the Federal

ccmpany-~financed research,

Government work (6 percent).

Government.
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The relative increase in size of professional research staff
during 1951 was greater in small than in large companies. Firms with
. fewer than 500 employees in January 1952 had increased their employ-
ment of research engineers and scientists by 33 percent during the
preceding year. In contrast, organizations with 500 to 4,999 em-
ployees experienced a 22-percent increase in staff and those with
5,000 or more employees a 23-percent increase.

Since this survey was concerned with industrial research
and development work only, the findings do not indicate the oversll
trend in employment of engineers and sclentists during 1951. The
large expansion in industrisl research and development staffs which
occurred during the yeer may well have been achieved in part by
transfers of personnel from production work and other types of activ-
ities, as well as by an influx of new engineering and science grad-
uates,
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SUPPORTING PERSONNEL

DISTRIBUTION OF EMPLOYMENT

Research engineers and scientists are assisted by draftsmen,
laboratory assistants, other technicians, skilled craftsmen, and ad-
ministrative, clerical, and maintenance persomnnel. These "supporting
personnel” include all employees, except the engineers and scientists,
who do work connected with research and development programs (includ-
ing a proportionate share of overhead personnel).

The companies in the study employed about 143,000 supporting
workers--half again as large a number as the total of 95,700 research
engineers and scientists. Nearly fifty-five percent of the supporting
rersonnel, as of the engineers and scientists, were in three indus-
tries--electrical machinery, aircraft, and chemicals. In some indus-
tries, however, there were marked differences in the relative numbers
of workers Iin these two occupational categories. For example, elec-
trical machinery manufacturers were the largest employers of support-
ing workers, but the aircraft industry led in employment of research
engineers and scientists (table C-2). The motor vehicle industry em-
ployed about three times as large a proportion of the supporting per-
sonnel in the survey as of the professional research workers.

The concentration of employment in the largest firms was
even greater in the case of supporting workers than of their profes-
sional colleagues. Twenty-four percent of the supporting workers and
14 percent of the research engineers and scientists were employed by
the seven reporting companies with 100,000 or more employees (table
C-3). An analysis of the distribution of employment among companies
with professional research staffs of different sizes shows the same
high concentration of supporting personnel in a few organizations with
very large programs (table C-4).

SUPPORT RATIOS

During the current period of manpower shortages in engineer-
ing and the scilences, the possibility of expanding supporting staffs
in order to utilize professional personnel more efficiently has been
widely discussed. The "support ratio"--that is, the number of sup-
porting workers employed per research engineer or scientist--has be-
come a matter of great interest and importance in research management.
Detailed data on support ratios have therefore been compiled for com-
panies that supplied information on the size of both their professional
and their supporting staffs.

These data are of two types, which are useful for different
purposes. The average support ratlios, presented first, summarize the
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experience of all companies In a given industry or size group. 9/ They
would be the best measures to use, for example, in estimating overall
requirements for supporting personnel in connection with defense plan-
ning. Companies interested in comparing their own support ratios with
those of other companies 1n the same industry and size group will, how-
ever, find the mediar and quartile ratios most useful.

Average Support Ratios

The average support ratio for all companies in the survey
was 1.5 in January 1952, but the support ratio varied widely among
industries. Motor vehicle manufacturers had by far the highest aver-
age number of supporting workers per research engineer or scientist
(5.2). The electrical machinery industry came next, with a ratio of
2.0. The industries with the lowest ratio (0.7) were those manufac-
turing transportation equipment other than motor vehicles and aircraft
and those making "other chemical products” (teble C-1k4).

When the companies were classifled according to size, the
average support ratio was found to increase from 0.9 for those with
less than 500 employees to 1.3 for those with 500 to 4,999 employees
and 1.6 for those with 5,000 or more employees. }9/ Statistical
analyses show that the variations in the companies' support ratios
were even more closely related to differences in company size than to
industry differences. 11/ In general, firms with large staffs have
apparently found it feasible to have greater specialization of per-
sonnel than is practicable in smaller organizations. The relatively
low support ratios of the small companies probably also reflect the
fact that such firms often contract out much of their subprofessional
work to drafting firms and machine shops, since their volume of work:
does not warrant the maintenance of a staff to perform these service
functions.

Ratios for January 1951, comparable to those for January 1952
already presented, show that the average support ratio for all report-
ing companies was the same (1.5) in both these months. In more than
half of the industries for which separate figures are available, no
change in the average ratios occurred over the year, and in all other

9/ The average ratios were computed by dividing the aggregate
number of supporting personnel on the payrolls of the given group of
companies by the aggregate number of research engineers and scien-
tists in their employ. Throughout the report, the terms "average"
and "mean" denote statistics computed by this method.

10/ A classification of the firms by size of professional re-
search staffs shows a similar direct relationship between the support
ratio and the size of the research program (table C-15).

ll/ This conclusion is supported by analysis of variance tests.
A memorandum describing the results of these tests has been prepared
by the Bureau of Labor Statistics and will be available upon request.
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industries, the increase or decrease was small., Appearently, there was
no significant increase in utilizatlion of supporting personnel during
1951, despite the shortage of engineers and scientists. In this sur-
vey, no information was obtained as to the number of companies which
considered that they were already employing as many supporting workers
as they could utilize efficiently, nor as to the number which would
have liked to expand their supporting staffs but were unable to do so
because of labor shortages.

Median and Quartile Support Ratlos

The extremely wide range in the support ratios of individual
companies is shown in chart 4. Half the companies in the survey re-
ported that the number of supporting workers per research engineer ar
scientist in their employ was 0.8 or less, but a few firms had support
ratios many times as high as this median figure. 12/

Chart 4

AVERAGE NUMBER OF SUPPORTING WORKERS PER RESEARCH
ENGINEER OR SCIENTIST WAS LESS THAN ONE IN OVER

HALF THE COMPANIES-- MUCH HIGHER IN A FEW
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" Average Number of Supporting Workers ’ i
UNITEQ STATES DEPARTMENT OF LAROR Per Research Engineer or Scientist, January 1952

BUREAU OF LABOR STATISTICS

12/ The median ratio is the value for the middle company, in a
ranking of the companies in order of the size of their support ratios.

19

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



The average support ratio for all firms in the survey, as
indicated in the last section, was 1.5. There are two reasons why
the average was so much larger than the median ratio: (1) The ex-
tremely high support ratios reported by a few campanies; and (2) the
fact that, in most industries, large companies usually had higher ra-
tios than small companies. Both these factors raised the average ra-
tios but did not affect the medians. They are responsible similarly
for the substantial difference between the mean (or average) and the
median ratios for practically every industry and company size group
(table C-14).

The variation in support ratios among companies should be
taken into account by any concern wishing to compare its own employ-
ment pattern with the survey findings. A ranking of the companies
according to the size of thelr support ratios shows a relatively wide
range in ratios even for concerns in the middle half of the distribu-
tion--from 0.3 (the lower quartile) to 1.5 (the upper quartile). The
range between these two figures (the interquartile range) for compa-
nies in a particular industry and size group was somewhat narrower in
most cases. Though influenced by both company size and industry, the
support ratios in individual organizations apparently depended even
more on factors such as varying company persomnel policies, the exact
nature of the research program, and the availability of technicians
in the locality.

In a number of industries, companies with fewer than 500
employees had a lower-quartile support ratio of zero. This means
that at least one-fourth of the companies in these categories re-
ported no employment of supporting workers. lg/

13/ The companies which reported that they employed no support-
ing workers generally had very small research programs. In such
organizations, the entire staff involved in research activities may
have consisted of professional workers, or, if the company conducting
the research program had some other major business, the assistance
given the research staff by administrative and other overhead person-
nel may have been so slight as to be negligible when translated into
"full-time equivalent" terms. However, erroneous reporting (misclassi-
fication of personnel or failure to count overhead persomnel as sup-
rorting workers) apparently accounted for the "O" support ratio in
some cases.
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COST OF RESEARCH
DISTRIBUTION OF RESEARCH COST

The two basic yardsticks used to gauge the size of a re-
search program are dollars and numbers of employees. These two meas-
ures yield similar findings as to the relative magnitude of different
programs, since personnel expenses form a sizable proportion of the
total cost of research and development projects.

The electrical machinery, aircraft, and chemicals indus-
tries, which led in employment of research personnel, also had the
highest total research costs (table C-16). They accounted for 5k
percent of the total 1951 cost of research and development reported
by the companies in this survey. Furthermore, they employed in
January 1952, as previously noted, 54 percent of the reseasrch engi-
neers and scientists.

In most individual industries, the cost and employment per-
centages did not sgree as closely as these combined totals (table C-2).
However, s wide difference was found only in the motor wvehicle indus-
try. In dollars, the research and development program of this indus-
try amounted to about 11 percent of the total for all companies in
the study and was nearly as large as that of the chemicals industry.
Nevertheless, motor vehicle manufacturers employed only about one out
of every 30 research engineers and scientists. The major reason for
the higher proportion of total costs than of research engineers and
scientists in this industry was its relatively high support ratio.

The concentration of research and development activity in
the largest companies was greater when measured in terms of financial
outlsy +then is indicated by the employment data (table C-17). The
seven companies in the survey which employed 100,00Q or more employees
were responsible for 26 percent of the 1951 cost, compared with 14
percent of the research engineers and scientists employed in January
1952. In contrast, the 1,339 organizations with fewer than 1,000
employees accounted for only 12 percent of the cost and 18 percent of
the research engineers and scientists (table c-3).

A classification of the companies by the size of their pro-
fessional research staffs likewise shows a higher councentration of
research costs than of employment in the largest organizations, al-
though the differential is less. The 18 reporting companies with
1,000 or more research engineers and scientists accounted for kL per-
cent of the cost of research, compared with 37 percent of the engi-
neering and scientific employment. Conversely, the 1,82k concerns
with a total professional research staff of less then 125 did only 21
percent of the research, measured in dollars, but employed 29 percent
of the research engineers and scientists (table C-4), The explasnation
of these findings, as of that for the motor vehicle industry, lies in
the support ratios. Since the number of supporting workers employed

275235 O - 53 -3 gl
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per research engineer or scientist tended to be higher in large than
in small organizations (p. 18), the large concerns had a higher per-
centage of the total cost than of the professional research personnel.

RESEARCH FINANCED BY FEDERAL GOVERNMENT

Government~Financed Research as Percent of Total Research Cost

The Federal Government paid for nearly half of the total
cost of industrial research and development work performed in this
country during 1951. This corresponds closely with the proportion of
research engineers and scientists working on Government contracts at
the beginning of 1952. About 97 percent of the cost of federally
financed research was on work for the Department of Defense or the
Atomic Epergy Commission.

The predominance of Government-financed research in indus-
tries directly related to national defense, and above all in aircraft
manufacturing, is evident from the cost data shown in chart 5 (as also
from the information on employment of research engineers and scien-
tists on page10). Eighty-five percent of the aircraft industry's

Chart §
AIRCRAFT AND ELECTRICAL MACHINERY INDUSTRIES LEAD
IN GOVERNMENT-FINANCED RESEARCH--CHEMICALS AND MOTOR VEHICLES
IN PRIVATELY-FINANCED RESEARCH

Government-Financed Research Privately-Financed Research
Cost, 1951 Cost, 1951
Industry Millions of Dollars Millions of Dollars
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L J
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X
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UNITED STATES DEPARTNENT OF LASOR
BUREAU OF LABOR STATISTICS Sovrce: Tables C-2 and €-18
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1951 research and development cost was on Government contracts. The
Government also financed half or more of the research done by the
professional and scientific instruments and electrical machinery in-
dustries and by commercial consulting and nonprofit reseasrch organi-
zations (table 4). 1In contrast, the chemicals and petroleum indus-
tries themselves financed all but 7 percent and 3 percent, respec-
tively, of their total reseasrch and development cost. These indus-
tries have, however, contributed to defense research to a greater
extent than the percentages suggest, since part of their company-
financed research activity has had a bearing on defense problems.

The motor vehicle industry also had a large research and
development progrem financed to only a smell extent by the Government.
Only 9 percent of the cost of research in this industry during 1951
was on Government contracts. However, 23 percent of the industry's
research and development engineers and scientists were employed on
Government projects. This difference reflects the fact that, in the
motor vehicle industry, the average cost of research per engineer or
scientist was lower on Government than on other work (p. 3k4). l&/

Government-financed research was of somewhat greater rela-
tive importance in small than in large companies (table C-18).
Nearly three-fifths of the cost of resesrch performed by concerns
with less than 500 employees was incurred on Government contracts,
whereas in larger organizations the proportion was almost one-half.
Nevertheless, the total dollar cost of Government research carried
out by the companies with 5,000 or more employees far exceeded the
total cost of the work done by the much greater number of smaller
companies. ;2/

When the data are classified according to the size of the
companies' professional resesrch staffs, the Government's share of
the research and development cost was highest in large organizations,
in percentage es well as absolute terms. Fifty-five percent of the
cost of research done by companies with 500 or more research engi-
neers and scientists was for work on Govermment contracts, compared

l&/ In certain industries, other than motor vehicles, lesser
differences were found between the percent of research cost on Govern-
ment contracts and the proportion of research engineers and scientists
employed on such work (as may be seen by comparing the figures in
tables 2 and 4). These differences can, in some instances, be traced
to the same type of cost differential as was noted in the motor vehicle
industry, but they were also due in part to other factors. The two
sets of figures do not refer to exactly the same period of time. Fur-
thermore, the two sets of data were, of necessity, based on somewhat
different groups of companies, since some of those sending in ques-
tionnaires did not supply information on employment while others failed
to furnish cost data.

li/ These findings agree closely with those regarding the em-
ployment of research engineers and scientists on Government contracts

(p. 12).
23

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Table L.

contracts as percent of total research cost, by industry
and by size of company, 1951

Cost of research on Government prime contracts and sub-

Percent of research cost on —-

Estimated o N tract
vernment contracts
Ltem °°Str°£ Al Non-
researc types Prime Sub- govern-
reported of Total | con- | con- | pent
(millions) | " tracts | tracts | work
A. By industry
All industries seveeesene... cereeeen | 1/81,960 100.0 | 46.8 | 42.5 4.3 | 53.2
Manufacturing secesesessescscsosease 1,791 100.0 464 42 4 4.0 53.6
Chemicals and sllied products .... 221 100.0 7.1 6.5 .6 92.9
Petroleum refining cececevescecses 98 100.0 3.1 2.7 A 9% .9
Primary metal industries ceeveesss 37 100.0 9.5 7.0 2.5 90.5
Febricated metal products eeeeeces. 41 100.0 31.1 18.9 12.2 68.9
Machinery (except electrical)...... 104 100.0 23.8 16.6 7.2 76.2
Electrical machinery ceevececscces 437 100.0 57.0 53.7 3.3 43.0
Motor vehicles and equipnment ..... 21/ 100.0 9.4 9.1 .3 90.6
Alrcraft and parts seeecececencease 411 100.0 85.1 79.2 5.9 14.9
Professional and scientific
instruments ceeveecericecscccnns 93 100.0 57.3 49.8 7.5 42.7
Other manufacturing eceevececesces 135 100.0 19.7 5.1 4.6 80.3
Nonmanufacturing eeeeeeesseess. cenne 189 100.0 50.6 43.7 6.9 49.4
Commercial consulting firms ...... 50 100.0 65.4 49.3 16.1 34.6
Nonprofit research agencies ...... 39 100.0 53.2 50.3 2.9 46.8
Other nonmanufacturing .ceceeseese 100 100.0 42.9 38.7 4.2 57.1
B. By size of company
All sizes of companies seesveneccase 1/ 1,980 100.0 46.8 425 43 53,2
Less than 500 employees ..eeseess 146 | 100.0| 57.6 42.0 | 15.6 | 42.4
500 - 4,999 employees cerseenans 346 100.0 49.9 40.9 9.0 50.1
5,000 or more employeeS esoessessss 1,488 100.0 45.1 43.3 1.8 5449

1/ Includes estimates for 181 companies thet failed to report cost of research.
Estimates are rounded to the nearest million.
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with about forty percent or less of the cost reported by companies
with smaller research staffs (table C-19). The high figure for large
organizations resulted melnly from large Government research con-
tracts in the aircraft and electrical machinery industries.

Even in small companies, Government-sponsored research was
conducted mainly on contracts made directly with Federel asgencies.
Ir firme with less than 500 employees, the total cost of research on
Government prime corntracts was nearly three times as great as that of
work on subcontracts (table 4). In companies with 500 to 4,999 em-
ployees, the corresponding ratio was gbout 5 to 1 and in those with
5,000 or more employees, nearly 25 to 1. lé/

The proportion of research cost in different industries
incurred on Government subcontracts is shown in teble L. These date,
like the figures on employment of research englneers and scientists,
indicate that subcontrascts were of greatest relative lmportance in
the fabricated metal products industry and in commercisl consulting
organizations. They also show that the dollar value of resesrch work
done on subcontracts was greatest in the aircraft industry, which in-
cludes many small manufacturers of aircraft parts as well ss large
companies producing complete aircraft or engines.

Participation of Individual Companies in Govermment Research

The percentages cited so far are a measure of the extent to
which the research and development facilities of different industries
end of conpanies in different size groups were utilized on Government-
sponsored research during 1951. To indicate how Government contracts
were distributed among individusl companies, information has been -
compiled also on the percentage of the totsl research cost of each
company which was Government-financed.

About 40 percent of the companies in the survey did no
Government research during 1951, In severel industries, including
chemicals and petroleum refining, the proportion of companies without
Goverrment research contracts exceeded 50 percent. At the other ex-
treme were the aircraft manufacturers, more than half of which did
research only on Government contracts during 1951. In three out of
every four companies in this industry, Government-financed research
accounted for 83 percent or more of the total 1951 cost of the com-
pany's research activities,

In most industries, however, there was wlde variation among
compenies in the degree of participation in Government research.
More than one-fourth of the electrical machinery compenies, for

lé/ These findings also correspond with those based on infor--
metion regarding employment of professional research personnel (p. 12).
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exemple, did research only on Government contracts during 1951,
whereas another fourth reported that the cost of thelr Government-
sponsored research amounted to only 23 percent or less of their 1951
research cost. The variation was most extreme among the manufac-
turers of "other transportation equipment" and the commercial con-
sulting firms, Over a fourth of the organizations in both these
groups did no Government research at al1l, though e similar proportion
conducted research only on Government contracts (table C-18).

RESEARCH COST AS A PERCENT OF SALES

Administrators in charge of resesrch prograsms often rely in
part on certain rule~of-thumb relationships in the planning and budg-
eting of their programs. The ratio of research cost to value of sales
is one of the most important of these relationships.

The present report contains two types of data on this sub-
ject: (1) Overall percentages for different industries and for com-
panies of different sizes; ll/ and (2) median and quartile ratios
derived from percentages for individusl companies. A businessman
interested in .compsring the ratio of research cost to value of sales
in his own orgenization with comparsble figures for other compenies
will find the medlsn and quartile ratios most suited to his purpose.
The overall percentages are, however, a better indicetion of the
degree of emphasls on research and development in different indus-
tries--insofar as this can be determined from e survey limited to
compenies having research and development programs.

Aversage Ratios

The cost of research performed during 1951 by the compznies
in this survey amounted to about 2 percent of the total value of their
sales (or services, in the case of research and consulting organiza-
tions not producing e physical product). The percent varied widely
among industries. Aircraft companies had & fer higher figure (13 per-
cent) than sny other branch of manufscturing, owing primerily to the
many large Government research contracts in this industry and to the
feact that, in 1951, mass production of military aircreft was Just
bveginning. The next highest figure for a manufacturing industry (6
percent) was found in the electrical machinery and the professional
and scientific instruments industries. These Industries also had
large defense contracts, but the proportion of research performed for
the Government was considerebly lower there than in aircrsft manufac-

;Z/ The oversll percentages were computed by dividing the total
research cost for the companies in the specifiéd industry or size
group by the total value of their ssles.

26

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



turing. At the low end of the scale were the petroleum refining,
primery and fabricated metals, and "other" manufacturing industries,
where research costs amounted to less than 1 percent of sales

(chart 6). However, the total value of sales in these industries was
so great that even this low percentage represented a sizsble dollar
volume of research (chart 5).

Chart 6

COST OF RESEARCH AS PERCENT OF SALES

WAS HIGHEST IN INDUSTRIES WITH LARGE DEFENSE CONTRACTS

Percent of Cost
Financed by 1951 Research Cost
as rercent ot >ales

Government and Industry

by Private Industry

Govern- Privote AIRCRAFT

ment Industry

(

ELECTRICAL MACHINERY

PROFESSIONAL AND
SCIENTIFIC INSTRUMENTS

CHEMICALS

MACHINERY
{Except Electrical)

MOTOR VEHICLES

PRIMARY AND
FABRICATED METALS

PETROLEUM REFINING

e e e o)

STATES DEPARTMENT OF LABOR Source: Tables C-18 and €-20
REAU OF LABOR STATISTICS :

In 211 nommenufacturing industries taken together, the ratio
of research cost to sales or services was 1.8 percent, close to the
average for all industries (tables C-20 and C-21). The oversll ratio
for nonmanufacturing organizetions reflects primarily the situation
in the telecommuniceations industry, which accounted for most of the
research spending by nonmanufacturing concerns.

Nonprofit research asgencies snd commercial research
services--with research costs smounting to 90 and 47 percent, respec-
tively, of the total value of services rendered--were also included
in the nommanufecturing category. In both these types of organiza-
tions, resecarch and development is the major business, not a support-
ing activity as in manufacturing and telecommunications. However,
the total cost of the research performed by these organizstions was
too smell to have much effect on the average ratio for all nonmanu-
facturing concerns.
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Emall companies tended to have a higher ratio of research
cost to value of sales than large organizations. Those with fewer
than 500 employees reported a research cost amounting to about T per-
cent of their total sales, whereas the comparsble figure for larger
companies was about 2 percent. l§/ These data, of course, relate only
to companies having industrial research programs. If the survey had
covered all Industrial concerns, including those without resesrch
activities, the finding would undoubtedly have been reversed, since
relatlively few small companies conduct research. ;2/

Median and Quartile Ratios

The relationship between the cost of research in a particu-
lar compeny and that company'!s total value of sales is the net result
of a great number of factors--for example, the products manufactured
by the company, its degree of integrstion, the size of its defense
contracts if any, its financial resocurces and competitive situation,
and the policy of the mansgement. The interplay of these factors
leads to great variation among companies in the ratio of research
cost to sales. One-fourth of the manufacturing companies in the
study had ratios of 0.8 percent, or less, whereas another fourth had
ratios of 5.6 percent or more. Thus, even if one considers only the
companies in the middle half of the distribution, the ratios are
found to have a wide range--from 0.8 to 5.5 percent (the upper and
lower quartiles).

In some branches of manufacturing the interquartile range
was narrower than this (table C-20). In petroleum refining, for
example, the lower quartile was O.ht percent and the upper quartile
was 1.5 percent. On the other hand, in the professionsl snd scien- .
tific instruments industry the renge was from 3.4t to 20.0 percent; in
aircraft and parts, from 3.2 to 18.8 percent, in electrical machinery,
from 1.9 to 11.1 percent. The extremely wide range in ratios in
these three industries undoubtedly reflects, to some degree, the con-
trasting situation in companies with large defense research contracts
and those that did not hold such contracts.

l@/ It will be recalled that research cost as a percent of
sales for all companies in the survey taken together was also 2 per-
cent. The total value of sales of companies with fewer than 500 em-
ployees was so small, relative to the sales of larger companies, that
their experience had a negligible effect on the overall aversge.

;g/ This survey included approximstely 1 out of every 5 menu-
facturing companies with 500 or more employees but only about 1 out
of 350 manufacturing concerns with fewer than 500 employees. In all
size groups, the organizations in the survey are believed to repre-
sent the majority of a1l those conducting industrial resesrch, al-
though the coverage of large organizations was better than that of
smaller organizations.
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These findings show that no one figure asdequately portrays
the relationship between research cost and value of sales in an in-
dustry. The medien ratios do, however, provide a more typical pic-
ture of the relationship, as it exists in individual companies, than
do the averages dlscussed in the preceding section.

In manufacturing as a whole, the aversge and median percen-
tages were the same (2 percent), but the two statistics differed
markedly in some industries. In the professional and scientific
instruments industry, for example, the average ratio was 6 percent,
whereas the median ratio (which, by definition, was equalled or ex-
ceeded by the ratios for half of the reporting companies) was 8 per-
cent. The reasons for this difference is maede plain by the cost
ratios for companies of various sizes. The small instrument manufac-
turers tended to have higher ratios of research cost to sales than
the large ones, and there were so many small companies that their
cost ratios largely determined the median. The few large companies,
however, had a much greater total value of sales than the small
firms, and their ratios, therefore, mainly determined the average.

In alrcraft menufacturing, on the other hand, the statis-
ticel picture was reversed--the average ratio for the industry (13
percent) was more than half again as high as the median ratio of 8
percent., Here, the explanation lies in the very high ratios of re-
search cost to sales in a few big aircraft companies holding large
defense contracts and the lower ratios reported by the greater number
of small companies.

For commercilal consulting firms the median ratio of research
cost to value of services was T7 percent. TFor nonprofit research
agencles it was 100 percent, indicating that et least half the organi-
zations in this category were engasged wholly in research during 1951.
In contrast, the median ratio for companies in telecommunications and
other nonmanufacturing industries was only about 3 percent. The
total number of such companies in the study was very small, however,
much smaller than the number of consulting and nonprofit organiza-
tions. Consequently, the latter organizations mainly determined the
very high median ratio (67 percent) for all nommanufacturing firms.
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RESEARCH COST PER WORKER

Ratios of research cost to research personnel serve a vari-
ety of purposes. They are valuable to companies or Government sgencies
concerned with setting cost standards for their own research activities
or those of their contractors. They can also be used to estimate the
total cost of employing a specified number of research workers or, con-
versgsely, to estimate the personnel required to perform a research pro-
Ject of a given dollar size. Cost per research engineer or scientist
is the ratio most useful for some purposes; other purposes are better
served by cost data related to total research employment. This report,
therefore, presents both kinds of information. As in preceding sections
of the report, two types of statistics are given: (1) Average ratios
for all companies in different industries and size groups--the figures
best adapted for use, for example, in estimating personnel require-
ments, and (2) median and quartile ratios, which portray the cost ex-
perience of individual companies.

COST PER RESEARCH ENGINEER OR SCIENTIST 29/

Average Cost Ratios

The average cost per research engineer or scientist was
$21,900 in 1951 in all industries taken together. Of the nine
branches of manufacturing shown in chart 7, the one with the lowest
cost per research engineer or scientist ($16,500) was the chemicals
industry.

The highest average cost--$68,600--was that for the motor
vehicle industry. This was more than twice the $28,000 for the elec-
tricel machinery, the next highest ratio. Differing support ratios
largely explain these variations in average cost. As noted earlier,
the motor vehicle industry employed a much larger number of support-
ing workers, relative to the number of research engineers and scien-
tists, than any other branch of manufacturing, whereas the chemicals
industry haed a rather low support ratio.

Commercial consulting firms and nonprofit research agencies
had an average cost per research engineer or scientist of $15,100 and
$12,400, respectively. In telecommunications and other nonmenufactur-
ing industries, however, the average cost was $23,300, slightly above
the $22,500 average for all manufacturing industries.

gg/ Operating cost of all research and development divided by

the average of the January 1951 and January 1952 employment of re-
gsearch engineers and scientists.
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Chart 7

COST PER RESEARCH WORKER VARIES MUCH LESS AMONG
INDUSTRIES THAN COST PER RESEARCH ENGINEER OR SCIENTIST

Average Cost Average Cost
Per Research»Worker, Per Research Engineer or Scientist,
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UNITED STATES DEPARTMENT OF LABOR Source: Tables C-22 and €-26
BUREAU OF LABOR STATISTIOS

The cost per engineer or scientist also varied directly with
the size of the company (chert 8). Thus, the average ratio for compa-
nies with less than 500 employees was $1k4,800, compared with $18,100
for those with 5C0 to 4,959 employees, and $24,300 for larger organiza-
tions (table C-23). A classification of the compenies by the size of
their research staffs shows a similar relationship~-rising cost ratios
with increasing research staffs (table C-23). Since support ratios
tended to be higher in large than in small organizations, they help to
account for the variation in cost among companies in different size
groups as well as among those In different industries. g;/

21/ Statistical tests show that about 40 percent of the total
variation in average cost per research engineer or sclentist among the
surveyed companies wes accounted for by variation in the support ratio.
The differences in average cost among industries and company size groups
were also highly significant. A memorandum describing the analysis of
covarisnce test on which these conclusions are based has been prepared
by the Bureau of Labor Statistics end will be availatle upon request.
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Chart 8.

LARGE COMPANIES HAVE HIGHER AVERAGE COST PER
RESEARCH WORKER THAN SMALL COMPANIES

Averaae Cost Average Cost
Per Researcn worker, 1951 Per Research Engineer or Scientist, 1951
Thousands of Dollars Total Thousands of Dollars
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Sources: Tables C-22 and €-26

UNITED STATES DEPARTMENT OF LABOR
BUREAY OF LABOR STATISTICS

Median and Quartile Cost Ratios

Chart 9 depicts the survey findings with respect to average
cost per research engineer or scientist in individual companies. A
few companies reported an extremely high cost, exceeding $60,000 in
some instances, but half of the companies had a cost of $13,500 or less.

This median figure was only three-fifths of the average cost
per research engineer or scientist for all companies in the study
($21,900). Median cost was lower than average cost in practically every
industry and company size group (table C-22). The reasons for these
differences are the same as for the similar differences discussed in
earlier sections of the report gg/—-namely, that a few companies had
very high costs and that, in general, large companies reported the high-
est coat figures,

In any comparison of the survey findings with the cost expe-
rience of a specific company, the wide range in cost per research en-
gineer or scientist among the reporting companies should be borne in
mind., When these companies are ranked in order of their average costs,
the range for organizations in the middie half of the distribution is

22/ see pp. 20 ana 28.
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found to be from $8,900 to $20,500 (the lower and upper quartiles).
Compareble figures for different industries and company size groups
are presented in table C-22, In some industries the interquartile
range was narrower than it was for all companies in the survey, but
in other industries it was wider. In the chemicals industry, for ex-.
emple, the range was from $7,500 to $16,100 and in petroleum refining
from $12,500 to $19,700. 1In contrast, in the motor vehicle industry
the lower quartile was $1%,900 and the upper quartile $65,900.

_ Obviously, the cost per research engineer or scientist in
individual companies is greatly influenced by other factors as well
as industry and company size. Foremost among these other influences
is the extent of utilization of supporting personnel, a particularly
important factor in the motor vehicle industry. Other factors which
contributed to the variation in costs include differences in annual
charges for facilities, equipment and supplies, and wage and salary
differentials.

COST PER RESEARCH ENGINEER OR SCIENTIST ON GOVERNMENT-FINANCED RESEARCH

The research which industry conducted for the Federal Gov-
ermment during 1951 cost $23,900 per research engineer or scientist
employed. This average figure, which included work on both prime

Chart 9.
AVERAGE COST PER RESEARCH ENGINEER OR SCIENTIST
WAS UNDER $13,500 IN HALF THE COMPANIES ...
MUCH HIGHER IN A FEW
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contracts and subcontracts, was higher by $2,000 than the overall
average for both Government and nongovernment work (table 5).

In some industries, Government-sponsored research involved
a lower average cost and, in others, a higher average cost than the
research financed by the companies themselves. In still other indus-
tries no significant difference was found. Aircraft manufacturers,
for example, had an average cost per research engineer or scientist
of about $24,000 on all their research work and also on Government
contracts alone., In the chemicals industry, on the other hand, the
cost figure for Govermment-sponsored research was slightly over
$22,000, about $6,000 more than the average for all research ac-
tivities in these industries. In sharp contrast are the findings
for the motor vehicle industry, where the average cost per research
engineer or scientist on Government work (approximately $34,000)
was only half as great as the average for both Government and non-
government projects.

The information obtained in connection with this survey
does not provide a basis for any detailed analysls of the reasons
for these differences. Since many of the companles in the survey
had no Government contracts, the cost figures for Government research
do not reflect the experience of all the companies included in the
overall figures for both Government and nongovernment work. More
important, however, is the fact that the types of research done for
Govermment have often differed basically from those conducted by the
same company on its own funds.

COST PER RESEARCH WORKER 23/

When research cost is related to total research employment
(including supporting personnel as well as engineers and scientist),
the result is a series of ratios which are not only lower but much
less variable than the ratios discussed in the preceding sections.

The average cost per research worker for all companies was
$8,800 in 1951. Among the industries shown in chart 7, average cost
ranged from $7,500 for professional and scientific instruments manu--
facturers to $10,900 for motor vehicle companies. Data for companies
of different sizes show & moderate increase in average costs, from

_2_3/ Operating cost of all research and development divided by
the average of the January 1951 and January 1952 employment of all
research workers,
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Table 5. Average cost per research engineer or scientist on
all research end on Government-financed research,
by industry, 1951 1/

All Government-
Industry research financed .
research 2/
All industries c.ecececececcecinncrnnees $21,900 $23,900
Manufacturing PP SO OCEIELIOEONENIPLOEOGIEOSIEIOOLIESEOSEOGEOIERES 22,500 24’500
Chemicals and allied products ececeees 16,500 22,400
Petroleum refining eeevecececccccccnne 20,900 15,800
Primary metal industries secececcee... 21,500 20,300
Fabricated metal products eeeeceececn.s 16,500 14,900
Machinery (except electrical) ........ 18,300 21,700
Electrical machinery eececeesceccseces 28,100 . 29,400
Motor vehicles and equipment «veeceves. 68,600 34,200
Aircraft and parts ceceecececececccces 24,300 23,700
Professional and scientific
instruments ® 5 0065030800000 0000e0 17,900 19’800
Other manufacturing ceeeevecececcsevee 17,100 17,100
Nonmanufacturing eeeeeeceecceescnccscnes 17,800 20,100
Commercial consulting firms ...cc.ce.. 15,100 15,700
Nonprofit research agencies ¢veecececce 12,400 12,800
Other nonmanufacturing eseecececcenens 23,300 32,300

1/ Figures rounded to the nearest $100.
2/ Source: tables C-<4 and C-25.
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$7,700 for companies with fewer than 500 employees to $8,000 for
those with 500-4,999 employees and $9,200 for those with 5,000 or
more employees. 24/

The findings with respect to cost per research worker in
individual companies are summarized in chart 10. Half the companies
in the study had a cost per research worker of $7,300 or less. This
median figure was lower than the average cost of $8,800 for all re-
porting companies, but the two statistics were much nearer together
than the median and average figures on cost per research engineer or
scientist. The explanation of the latter finding is that only a very
small number of companies had an exceptionally high cost per research
worker, whereas considerably more were found to have an extremely
high cost per research engineer or scientist.

Chart 10
AVERAGE COST PER RESEARCH WORKER
WAS UNDER $7,300 IN HALF THE COMPANIES--
MUCH HIGHER IN A FEW
Number of b
Companies
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Average Cost Per Research Worker, 1951 or more

g&/ A classification of the companies by size of professional
research staff showed a similar increase in average costs with the
size of the organization. Average cost per research employee, by in-
dustry and size of company, is shown in table C-26; comparable data
classified by size of professional research staff are presented in
table C-27.
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For the middle half of the companies, the range in cost per
research worker was from $5,200 to $10,000. This interquartile range
was less than half as great as the corresponding range in cost per
research engineer or scientist. Similarly, in every industry and com-
pany size group, the filgures on cost per research employee in individg-
ual companies varied much less than those on cost per research engineer
or scientist. Cost ratios based upon all research employees, including
supporting personnel as well as engineers or scientists, do not reflect
the wide variation among companies in the utilization of supporting
workers.
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TURNOVER OF PROFESSIONAL RESEARCH STAFF

During the past 3 years of partial mobilization, the rate of
turnover of engineering and scientific personnel became a matter of grave
concern to administrators of research programs and Government agencies
responsible for defense manpower problems. On projects essential to
the defense effort as well as nondefense projects, losses of profes-
sional personnel increased, owing to Reserve and Selective Service
calls and to the many favorable employment opportunities open to engi-
neers and scientists. Administrators reported also that replacements
were difficult to obtain, because of the personnel shortages in these
professions, and that the training of new employees is, at best, a
wasteful and time-consuming process.

One of the major aims of the present survey was to provide
information on the rate of turnover of professional research staffs
and on how much of this turnover was due to withdrawals for military
service. Figures on separations of research engineers and scientists
were obtained for two periods--the 12 months following the outbreak
of war in Korea (July 1950-June 1951) and the subsequent 6 months
(July to December 1951). Data for the latter period have been con-
verted to an annual rate bagis to facilitate comparisons with data
for the preceding year. Information was obtained also on the Reserve
and Selective Service status of research staffs at the time of the
study, in order to indicate their liability for future military duty.

ANNUAL SEPARATION RATE

The annual separation rate of research engineers and scien-
tists during the last half of 1951 was 16.4 per 100 employed. 25/
Calls for military service were responsible for less than one-fifth
of all the separations of research engineers and scientists from July
to December 1951. The annual rate of military calls during this
reriod was only 3.0 per 100 professional research workers. Reserve
calls averaged 1.8 per 100 workers and Selective Service calls 1.2
per 100 (table C-28).

Factors other than calls to military duty caused the bulk
of the separations during this period about 13.4 per 100 research en-
gineers and scientists. These separations included quits, discharges,
lay-offs, deaths, and retirements. Although no separate statistics

25/ Separations include all terminations of employment initiated
by either the employer or the employee during the period.
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were collected on the reasons for separations (other than military
calls), losses due to deaths and retirements accounted for a relatively
small proportion of separations. 26/

Petroleum refining was the industry with the lowest separa-
tion rate (8.8 per 100 reseerch engineers and scientists). In the air-
craft industry, where the tremendous expansion in employment resulting
from the defense program led to increased competition for scientific
and technical personnel, the separation rate was 20.8 per 100. However,
in certain industries with smaller research staffs, the average serara-
tion rate was even higher--nearly 25 per 100 in companies manufacturing
photographic equipment and supplies and in nonprofit research agencies.

Although the differences among industries in the rate of
personnel loss were due largely to factors other than the rate of mili-
tary calls, separations for military service had a greater impact on
some Industries than others (chart 11). Companies manufacturing ma-
chinery (except electrical) had the highest annual rate of military

Chart N

MILITARY CALLS ACCOUNTED FOR ONLY A SMALL PROPORTION
OF THE SEPARATIONS OF RESEARCH ENGINEERS AND SCIENTISTS IN 1951

Annual Separation Rate

Industry
Per 100 Employed, July-December 1951
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UNITED STATES DEPARTMENT OF LABOR Source: Table C-28

BUREAU OF LABOR STATISTICS

26/ Statistics on the white male porulation as a whole indicate
that the annual rate of deaths and retirements is about 2 per 100
employed workers. See U. S. Department of Labor, Bureau of Labor
Statistics, Bulletin No. 1001, Tables of Working Life, August 1950.
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calls (7.2 per 100 engineers and scilentists). The lowest rate (1.2
per 100) was found in the petroleum industry and the nonprofit re-
search agencies.

There waeg no consistent relationship between the rate of
personnel turnover and the size of a company. In some industries, the
companies with the smallest number of employees had the highest turn-
over rate. However, in other industries, the medium-sized and large
companies fared worse than the small ones (table C-29).

A comparison of these separation rates for the last half of
1951 with comparable figures for the preceding 12 months shows a marked
increage in turnover among research engineers and scientists. The an-
nual separation rate of 16.4 per 100 professional research workers for
all the reporting companies during July-December 1951 was 18 percent
higher than the rate of 13.9 during the year from July 1950 to June
1951. Personnel losses became more frequent in practically every in-
dustry and in companies of all sizes (tables C-28 and C-30). 27/

There was no change in the rate of Reserve calls between the
two periods, taking all industries together. The rate of withdrawals
due to Selective Service rose by 50 percent (from 0.8 to 1.2 per 100
engineers and scientists), but such separations were too few to be a
ma jor factor in the overall increase in personnel losses. Most of the
increase was in separations for reasons other than military service--
no doubt, mainly transfers to other more attractive employment.

LIABILITY FOR MILITARY SERVICE

Although Reserve and Selective Service calls did not cut
deeply into the national supply of research engineers and sclentists
during the last half of 1950 or 1951, the future effect of military
demands on such persomnel could be more serious. As of January 1952,
19 percent of the engineers and scientists in the study were members
of the Reserves or National Guard and were therefore liable for mili-
tary service. Another 6 percent were classified 1A or 2A by Selective
Service (available for service or granted temporary occupational de-
ferments). The total number of men in these categories was approxi-
mately 24,000, out of the 95,700 engineers and scientists of both
sexes in the study.

The relative numbers of professional research workers who
were reservists or classified 1A or 2A as of January 1952 varied

27/ Annual separation rates are also classified by size of pro-
fessional research staff (table C-31).
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considerably from one industry to another (chart 12). The proportion
was highest in the two industries most extensively engaged in defense
research--electrical machinery (35 percent) and aircraft (29 percent).
Of the major industries shown in the chart, primary and fabricated
metal products had the lowest proportion (15 percent) of the profes-
sional research staff in the categories most liable to military duty.

Chart 12

A SIZABLE PROPORTION OF RESEARCH ENGINEERS AND SCIENTISTS
ARE LIABLE FOR MILITARY DUTY

Number Liable For Military Duty
Industry Per 100 Employed, January 1952
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BUREAU OF LABOR STATISTICS

In general, large companies were in a somewhat more vulner-
able position than small ones with respect to the military status of
their engineers and scientists. Twenty-nine percent of the profes-
sional research personnel employed by companies with 5,000 or more
employees were members of the Reserves or classified 1A or 2A as of
January 1952 (table C-32). The comparable figure for companies with
500-4,999 employees was 19 percent and for those with fewer than 500
employees, 15 percent. It is likely that large companies have, in
the past several years, hired relatively more new graduates than small-
er companies and that they therefore have a higher proportion of young
men on their staffs. 28/

28/ Figures classified according to the size of the companies'
professional research staffs likewise show that the proportion of re-
search engineers and scientists liable to military service tended to
be greater in large than in small organizations (table Cc-33).
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It should be noted that all these data on the 1liability of
research engineers and sclentists to military service relate to the
situation in January 1952. Since then, a considerable change in the
proportion of professional research workers liable for military duty
has probably taken place, since men are constantly leaving and others
entering the Reserve and the various Selective Service categories.

In early 1953, many reserve officers had to reapply for their commis-
sions in order to keep their reserve status; a substantial number did
not sign up again. Offsetting the reduction in reserve forces due to
resignations, retirements, and deaths is the fact that many recent
engineering and science graduates have been liable for military duty.
Most men graduating from college are subject to the provisions of the
Selective Service Act. In addition, a considerable number of male
graduates have been commissioned in the Organized Reserves after com-
Pleting Reserve Officers' Training Corps programs.

Under present legislation, nearly every young man has an
obligation to serve for a total of 8 years, including both active
duty and service in the Reserves. Thus, there is a strong likelihood
the number of persons in the Reserves will increase in the future and
will become an even more important problem in scientific manpower
planning.
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SCOPE AND METHOD OF SURVEY
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SCOPE AND METHOD OF SURVEY

HOW THE SURVEY WAS MADE

This study of industrial research is based on a mail survey
conducted from May to August 1952 by the Research and Development
Board of the Department of Defense. Plans were developed and the
questionnaire was drafted by the Board, in consultation with the Bureau
of Labor Statistics, other Government agencies, and several companies
with large research and development programs. The questionnaire is
reproduced in Appendix B.

The Bureau of Labor Statistics prepared this report in co-
opreration with the Research and Development Board. The Bureau was
responsible for the editing and coding of the returns and the planning
and preparation of both the statistical tabulations and the analytical
report.

In an effort to inventory all industrial research in the
United States, a mailing list of more than 5,000 companies was com-
piled. It included all companies listed in the National Research
Council's volume, Industrial Research laboratories of the United States,
1950 and any additional firms included in lists of the following: The
1,000 largest manufacturing companies in the country, companies holding
research and development contracts with the Department of Defense, the
100 largest Department of Defense production contractors; and other
selected groups, such as engineering firms and consulting laboratories.
Some additional companies having research programs were located through
the wide publicity given to this survey by newspapers and technical and
trade Journals.

The mailing of survey schedules began in May 1952. Nonre-
spondents were sent follow-up letters in July 1952. By mid-October
1952, when the survey wvas closed, some 3,000 companies had responded.
Of these, 1,953 submitted usable questionnaires. gg/ Some 1,000 re-
plies were received from companies which said they had no research
program. Several companies, including a few with large research pro-
grams, stated that they could not supply the requested data, either
because of the cost of assembling the information or because they con-
sidered such data confidential.

Although 1,953 companies sent in usable schedules, not all
of them supplied data on every item in the questionnaire. For example,
181 of the reporting companies failed to report their 1951 research

29/ The criterion used in evaluating the usability of a com-
pleted schedule was that the company must have reported at least one
of the following items: Cost of all research, number of research
workers, or number of research engineers and scientists.
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cost, 134 did not indicate the number of research employees in 1952,
and 138 did not report the number of research engineers and scientists.
Estimates were made of these three items for each of the nonreporting
companies, and these estimates have been included in the data presented
in charts 1, 2, and 5, and in tables 2, 3, 4, C-2, C-3, C-4, C-13, and
D-3. The remaining charts and tables are based wholly on data actually
reported by the companies in the survey.

PROBLEM OF DEFINITION

Scientific research and development work was defined as fol-
lows in the questiomnaire: 30/

Basic and applied research in the sciences
(including medicine), and in engineering; and design,
development, and testing of prototypes and processes.
Excludes quality control, product testing, market re-
search, sales promotion, sales service, and research
in the social sciences and psychology.

The possible lack of uniformity in the interpretation of
definitions is perhaps the most important limitation that must be
taken into account in the analysis of the results of this survey. A
particularly difficult problem in connection with the definition of
research and development arose from the fact that in some industries
the line of demarcation between development and production is often
hazy. In the aircraft industry, for example, the production of new
models may begin before all details of the design are final. Further-
more, in many industries it is often necessary to make engineering
changes and adaptations in products. In such cases, it is almost im-
possible to determine precisely where developmental processes end and
production work begins, and the companies'! judgment on this matter
may well have varied.

Even companies that could clearly differentiate research
and development from related activities sometimes had difficulty in
ascertaining the cost of their research programs and the number of
their research employees. Many companies did not have accounting
systems which could readily provide the requested cost data. Simi-
larly, some respondents did not have exact records on personnel al-
located to research and development work. This difficulty was en-
countered especially in companies where the research personnel were
engaged intermittently in research and nonresearch activities. An-
other problem of definition arose from the fact that the companies
were asked to include in their figures on research employment "a pro-
portionate share of overhead personnel (administrative, clerical,

30/ The questionnaire, which also contains definitions of other
terms, is reproduced in Appendix B.
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meintenance, etc.)." The extent to which overhead personnel were al-
located to research and development work undoubtedly varied somewhsat
smong the reporting companies. Still another possible source of 4dif-
ficulty was the fact that companies were asked to include in the em=~
ployment figures the full-time equivalent (based on the company's
average workweek) of employees engaged part-time in research work.

These difficulties in obtaining precise stgtistics on re-
search and development activities were anticipated when the survey
was planned., The survey questionnaire stipulated that reasonable
estimates of research and development expenditures and manpower would
be sufficient.

Despite these limitations, the findings of this survey are
believed to give a satisfactory general picture of the scope and dis-
tribution of Industrial research activities. The reader should, how-
ever, besr in mind the approximate nature of the figures, particularly
those for the more detailed classifications of companies.

CLASSTFICATION OF DATA

In this survey, respondents were requested to supply infor-
mation on a "company" basis. After consultations with industry repre-
sentatives and other persons, it was judged that the only practicable
way to obtaln the needed data on research and development programs was
to ask each company to submit one consolidated return. One reason for
the decision wes that in many companies, large as well as small, the .
major part of the research activity is organized and controlled at the
company level, To avoid duplicate reporting and, at the same time, to
reduce the work involved in filling out the questionnaire, each com-
pany was asked to exclude from its return all scientific research and
development done by subsidiaries and affilistes--which were sent
separate questionnaires.

In the stetistical tabulations, the data have been clas-
sified in several ways--by industry, by the company's mejor research
specialty, by size of company, and by size of the company's profes-
sional research staff. Though the conduct of the study was faciliw
tated by the fact that only one consolidated return was submitted by
each compeny, this created problems in connection with the classifi-
cation of data by industry and research specialty, as indicated by
the following discussion and by the discussion of the research spec-
ialty classification in Appendix D.

Industry

In Item 12 of the questionnaire, a list of L1 industries
was provided, and each company was asked to check the one of these

L6

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



industries which accounted for the largest portion of its total sales.
The 41 industries have been consolidated into smaller numbers of in-
dustry groups in the tables and charts.

In comparing the findings of this study with other statis-
tics classified by industry, it should be noted that, in most such
-statistics, the unit classified is an establishment rather than a
company. Even where the classification is based on establishments,
figures for particular industries generslly include some "secondary
products"” within the purview of other industries. In the present
study, this problem is greatly magnified, particularly in the case of
large, multiestablishment companies with a number of different prod-
ucts or with integrated operations.

It should be noted also that a company's principal research
field does not always correspond with its principal production field.
For example, companies seeking greater diversification are likely to
concentrate their research activities in new areas.

Size

Reporting companies were classified on the basis of two
different size groupings: The size of the company (based on total
company employment in January 1952); and the size of the company's
professional research staff (based on number of research engineers
and scientists in January 1952). The classification by size of com-
pany is a grouping widely used in analysis of economic data and prob-
ably the one of most interest to businessmen and business analysts.
This size classification also facilitates the comparison of the re-
sults of the survey with findings from other surveys of industrial
research and development.

The classification of data by the size of the company's
professional staff directs attention to the scale of the company's
research program. It is useful in snalysis of data pertaining to
research resources for the following reasons: (2) The number of
research engineers and scientists employed is one of the most impor-
tant factors determining a company's ability to perform research; and
(b) within groups of companies classified according to the number of
research engineers and scientists, there is likely to be greater homo-
geneity with respect to research and development programs than is the
case among companies grouped according to other size criteria.
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LETTERS AND SCHEDULE
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RESEARCH AND DEVELOPMENT BOARD
WASHINGTON 25, D. C.

1 July 1952

Dear Sir:

The Research and Development Board, as you know, is
undertaking a national mail survey of industrial research and
development. Copies of the questionnaire for this project were
sent you in May. We send them to you again with this letter
because we have had no reply from you since our first mailing
early in May, and we want to be sure you are counted.

Our purpose is to obtain statistics on the research and
development practices and potential of American industry. In
the course of the current defense effort, we have all observed
that increasing demands for technical manpower and facilities
create difficult problems. If we know more about the nation's
research and development capacity and the effect of military
calls on it, we can perhaps help ease some of these problems.
We should be able to plan military research and development
more intelligently when we know more about how you in industry
use your research scientists and engineers. Should a greater
national emergency suddenly be forced on us, we will need to
know more than we do now about the location of specific re-
search resources. In the course of the project, we may locate
some facilities which even now are available and needed for
military research and development projects.

Replies are already in from about 2500 companies. But
the project will be more useful if we get a much larger return as
soon as possible. So I hope that if you have not replied you will
do so very soon. A reply does not obligate your company in any
way, and your information will be kept in strict confidence. If
your.reply has been delayed because you can supply some, but
not all, of the information we seek, send us what you can.

And, of course, if your reply has been sent recently, or if

you have written us about the project and are waiting for our
answer, forgive this duplication.

Sincerely,

WALTER G. WHITMAN, Chairman
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RESEARCH AND DEVELOPMENT BOARD
WASHINGTON 25, D.C.

Dear Sir:

This is the second year of our current defense effort.
In many ways it will be one of the most difficult. Among
the pressing problems we face is the increasing demand
for technical manpower and facilities which has been created
by the expanded defense program.

The Research and Development Board of the Office of
the Secretary of Defense is, therefore, vitally interested
in determining industry's research and development capacity
and the past and potential effect of military call-ups on this
capacity. The Board also wishes to assist the military de-
partments in locating possible contractors for research and
development projects.

All industrial organizations known to perform scientific
research and development are being asked to help by com-
pleting the accompanying questionnaire. While some of the
requested information is now available, it is unstandardized,
incomplete, and often inaccurate. If your company does no
research or development, please complete only the tear sheet
attached to the questionnaire.

Your reply, of course, will not obligate your company
in any way. It will be kept in strict confidence, and pub-
lished information will not permit identification of individual
firms.

Sincerely,

(bl b F T

WALTER G, WHITMAN
Chairman
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SECURITY (Classified Only When Data Is Entered) Budget Bureau No. 22-5204

INFORMAT I ON Approval Expires 31 Aug 52
SURVEY OF INDUSTRIAL RESEARCH AND DEVELOPMENT
INSTRUCTIONS
This questionnaire is concermed with all scieatific Since accounting procedures for scieatific research
research and development’ conducted by your company and and development vary widely amomg companies, reasonable
its divisions. In order to avoid duplication, please esumatea will be satisfactory. Please enrtqr the word
exclude all subsidiaries and affiliates. “sone” where appropriate, rather thaa le"ﬁ a blank.
GEMERAL (Reasonabie estimates will be sufficient) 3 \
1. WHAT WAS THE TOTAL NUMBER EMPLOYED BY YOUR COMPANY [N ALL OF ITS ACTIVITIES IN JARUARY 19527 >\
2. WHAT WERE YOUR COMPANY'S TOTAL SALES (or total! value of services, if more appropriate) (N $
OF ITS ACTIVITIES IN CALENDAR 19517
COST INFORMATION (Reasonable estimates will be sufficient) (2 /
3. WHAT WAS THE TOTAL OPERATING COST OF ALL RESEARCH AND DEVELOPMENT PERFORMED WITHIN YOUR ¥( $
PANY IN CALENDAR 19517 (Operating coat ie the cost of direct labor and materials plus
proportionate share of overhead costas--administration, maintenance, rent, deprecjy etc
4. HOW MUCH OF 1HIS TOTAL OPERATING COST WAS FOR RESEARCH OR DEVELOPMENT PERFORME; ; : ................ BREHHRHE
PRIME CONTRACTS FROM THE FEDERAL GOVERNMENT {{ 1) $
SUBCONTRACTS FROM OTHER COMPANIES FOR WORK FOR THE FEDERAL GOVERNMENT \\_“/ $
ToTAL 1 s

MANPOWER INFORMATION (Ressonable estimates will Yefeuf ficiynt)

Questions 5 - 8 refer to the number engaged full time in research or de opmen lus the full
time equivelent (based on your current average work weok) of those wor ine. g

e
5. HOW MANY OF YOUR COMPANY'S EMPLOYEES, INCLUDING A PROPORTIONATE SHARE OF OVERHEAD PERSONNEL
(adminiatrative, clerical, maintenance, etc.) WERE ENGAGED !N RESEARCH OR DEVELOPMENT:

JANUARY 1951
JANUARY 1952

6. HOW MANY OF YOUR COMPANY'S ENGINEERS AND SCIENTISTS2 WEE.E_EL GED IN RESEARCH OR DEVELOPMENT:

JANUARY 1951

JANUARY 1952 A\ N .
7. HOW MANY OF YOUR COMPANY'S ENGINEERS AND SCIENTISTS ENGAGED IN JANUARY 1951 JANUARY 1982

RESEARCH OR DEVELOPMENT ON:

V4
PRIME CONTRACTS FROM THE FEDERAL GOVERNMEN&F/

SUBCONTRACTS FROM OTHER COMPANIES FOR WORK FM FEDERAL GOVERNMENT
TOTAL I~

8. ASSUMING THAT:
a. NEW RESEARCH OR DEVELOPMENT DEFENS
COMPANY IS WILLING TO WORK,
b. THERE IS NO CHANGE IN THE
STAFF, AND
c. THE DEFENSE EFFORT CONT!

WHAT 1S THE MAXIMUM NUMBER OF
THE REMAINDER OF CALENDAR 1952

VELOPMENT FOR THE OEFENSE RROGRAM
ligate your company in a to a
went in any.way to offer & ts).

ARE AVAILABLE FOR PROJECTS ON WHICH YOUR

R SCIENTIFIC RESEARCH AND DEVELOPMENT TECHNICAL

HE PRESENT LEVEL,
RS AND SCIENTISTS YOUR COMPANY WISHES TO ASSIGN DURING
PRIME CONTRACTS OR SUBCONTRACTS FOR RESEARCH OR DE-

HE FEDERAL GOVERNMENT? (Your answer will neither ob-
t contracts nor will it obligate the Federal Govern-

9. HOW MANY OF YOUR COMPANY'S }'&?S AND SCIENTISTS PRIMARILY ENGAGED IN SCIENTIFIC RESEARCH
OR DEVELOPMENT IN HAD THE FOLLOWING MILITARY STATUS:
MEMBERS OF ‘|L|TAMM OR NATIONAL GUARD
CLASSIFtED v.i& for induction) OR 2-A (deferred because of civilian employment)
males between the ages of 18% and 26 can be so clessified
10. HOW MANY EN EERS SCIENTISTS PRIMARILY ENGAGED IN RESEARCH OR DEVELOPMENT LEFT THE EM-—
PLOY OF YOU OMPA URING THE FOLLOWING PER!ODS (exclude transfers within the company):
JuLy 1950~ JULY 1951 -
REASON FOR LEAVING JUNE 1951 DEC 1951

P{unavﬁsznvs CALL
RALECT Uljszavwz CALL

AW SEPARATIONS (Resignation, diamissal, retirement, death, etc.)
TOTAL

Iﬂau'c and applied research in the sciences (including medicine), and in engineering; and deasign, development and
testing of prototypes and processes. Excludes quality control, product testing, market research, .nlen promot ion,
sales service, and research in the social sciences and_psychology.

2,Indn'xdunll with at least a bachelor’'s degree in engineesing or science, or the equivalent in experience or training.

’ e SECURITY
1 WAY 52 '"8 (Classified Only When Data Is Entered) mm INFORMAT 10K

53
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'NS;%I:‘I:ITKYON CONFIDENTIAL (ciaseiriod Onity When Data Is Entered)

CHECK LI8T OF SPECIALTIES
The defense agencies wish to know the areas nf researchb and develop- does not strictly follow anm industrial classification patterm, is in the
meat in which iadustrial organizations are gualified and, in addition, the form of greatest use to the defense agencies. Your respoanse will neither
areas in which they might wish to undertake additional defense work. The obligate your company is any way to accept comtracts mor will it obligate
following checr list of research and development specialties, while it the defense agencies im any way to offer contracts.
11. IN THE UOLUMNS HEADED: QUALIFIED IN THE COLUMNS HEADED: NEW DEFENSE WORK
a. RATE ("A", "B", "C") THE THREE BROAD AREAS N WHICH YOQUR COMPANY CHECK (X) ALL SPECIALTIES N WHICH YOUR COMPANY WISHES TO ASSIGN ANY OF
HAS GREATEST COMPETENCE. ITS PRESENT STAFF OF ENGINEERS AND SCIENTISTS OR ITS PHYSICAL FACILITIES
b. CMECK (X) ALL OTHER BROAD ARBAS IN WHICH YOUR COMPANY 1S QUALIFIED. P oii'ﬂ'::?i;’ SOME TIME DURING CALENOAR 1952.  (Refer to
c. CHECX (X) UNDER BACH BROAD AREA THE SPECIALTIES |N WHICH YOUR COM-
PANY 1S QUALIFIED.

QUALIFIED NEW DEFENSE WORK QUALIFIED NEW DEFENSE WORK
BROAD SPECIAL- ENG NEERS (Buidings |ovoay sPECIAL- ENGIREERS (Buiidings
AREAS  TIES SCIENTISTS ‘q"';:d.") AREAS TIES SCIENTISTS, Bw]_;r;d”!)
D AIRCRAFT ARMAMENT E] GEOPHYSICS AND GEOGRAPHY
(01t BOMA NG SYSTEMS ANO EQUIPMENT (1 (01) ATMOSPHERE (General)

1021 FIRE CONTROL SYSTEMS (02} ATMOSPHERIC PHYSICS
(03 GUNS 103} CARTOGRAPHY
04 MUNITIONS toy) GEODESY
(05} TESTING AND EVALUATION (05) GEOLOGY
L] AIRCRAFT EQUIPHMENT (06} GEOMAGNET ISM_AND ELECTRICITY
02} 01! AUTOMAT IC_CONTROL SYSTEMS wn HYDROLOGY
\Jf_’ 102 ELECTRICAL SYSTEMS 108} 1ONOSPHERE
(03} INSTRUMENTAT 10N 109) METEOROLOGICAL ECUIPMENT
1oyt MECHANICAL SYSTEMS ) 20) OCEANOGRAPHY
[LLY] PARACHUTES (11} PHOTOGRAMMETR IC EQU!PMENT
106 TESTING AND EVALUATION (12} PHOTO INTERPRETAT |ON
D AIRCRAFT, PILOTED (134 SETSMOLOGY
(03) 10X} AERODYNAMICS AND STRUCTURES (14) SOIL MECHANICS
ezl CATAPULT™S AND ARREST ING GEAR (15) WEATHER FORECASTING
103} NYDRODYNAMICS {:] GUIDED MiISSILES
[{17] PROPULS 1ON (123 ‘o1t AERODYNAMICS AND STRUCTURES
(05 TESTING, AIRCRAFT FLIGHT (021 COUNTERMEASURES
{06} TESTING, PROPULSION SYSTEMS (03 GUIDANCE AND CONTROL
D ATOMIC ENERGY oy LAUNCHING AND HANDLING
(©o4) (01} PHYS ICAL EFFECTS 105} PROPULS |ON AND FUELS
(02) RAD |0LOG ICAL INSTRUMENTAT ION 106} TARGET DRONES
(03) REACTORS 0N TEST RANGE PROCEDURES AND IN-
(04) WEAPONS RESEARCH STRUMENTAT LON
D BASIC WATURAL SCIENCES (08) TEST AND TRAINING EQU!PMENT
105) (61} BIOLOGY (09) WARHEADS AND FUZES
(021 CHEMISTRY [__—] MEDICAL SCIENCES
(03) MATHEMAT ICS (13} on ANTIB1OTICS
104 PHYSICS (02! ATOMIC MEDICINE
D - B10LOGICAL WARFARE (03} AVIATION MEDIC INE
(061 (01) AGENTS FOR CROPS, ANIMALS AND VAN (o4} BACTERIOLOGY
102) PROTECTION {05) DENTISTRY
(034 METHODS OF DISSEMINATION (061 DISEASE
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1] CHEMICAL WARFARE won M UNOLOGY
107H (o1 AGENTS (War Gases . Screening (08) VEDICAL ASPECTS OF B10LOG ICAL
Swokes and Incendiariea) AND CHEWICAL WARFARE
102) PROTECT 10K 09 MEDICAL EQUIPMENT AND PROSTHETIC
103) MUNIT IONS, WEAPONS & DISSEMINATION DEVICES
] ELECTRONICS 10} NEYROPSYCHIATRY
(08} (o1 ACOUSTICS Q1 PHYS10L0GY AND PATHOLOGY
102/ ANTENNAS AND PROPOGAT ) ON 112} SANITAT10N
103} COMMUN ICAT ON (13) SHOCK AND TRANSFUS{ON
(04 ) COMPONENTS (14 SURGERY
t05) ELECTRON THRES {1s) ToXIcoLoGY
(06) ELECTRONIC COUNTERMEASHRES lj MATERTALS
071 INFRARED 1% (28] INORGANIC AND MINERAL
108! INTERFERENCE REDHCT 10N to2) VETALLURGY, EXTRACTIVE
(091 QADAR AND RELATED FIELDS {031 METALLURGY, PHYSICAL
(10 TEST EQUIPMENT tow) ORGANIC_AND FIBROUS
[:l EQUIPMENT AND SUPPLIES t05) PHYSICS OF METALS
199)  (o11 CLOTHING AND PERSONAL 1061 PLASTICS
(021 ELECTRICAL [} AV IGATION
103} £00D (1%} {o1) CELESTIAL
(o4 HEAVY EQUIPMENT AND ENG INEERING 102} DEAD RECKONtKG
CONSTRUCT {ON 031 ELECTRONIC, COMMON USER
(0%) WA INTENANCE EQUIPMENT AND UT1LITIES (ou1 ELECTRONIC, SELF SUFFICIENT
0k MARINE CRAFTS AND ASSOC IATED 10%5) GYRO AND INERTIAL
HYDRODYNAMICS 106 ) PILOTAGE AND BEACONS
w1 MECRANICAL @ ORDNANCE
(08} PHOTOGRAPHY AND OPTICS 16y o1 DEGAUSSING NETS AND BOOMS
109) PACKING, PACKAGING AND PRESEQVA- (021 EXPLOSIVES AND PROPELLANTS,
TION MOLECULAR
1101 POWER ONITS 103 _FIRE CONTROL
Rl SHELTER o%) FUZES, FIRING, AND EXPLODING
(12} STORAGE MECHAN {SMS |
113) TOOLS, GENERAL PURPOSE 105 ) GUNS AND MOUNTS, LARGE CALISER
] FUELS AND LUBRICANTS (06) LAND MINES AND GRENADES
1101 (o1 PETROLEUM 107 PROJECTILES AND AMMUN ITION DETAILS
(021 imrlggnc LUBRICANTS AND HYORAULIC (08 ROCKETS AND RQCKET LAUNCHERS
109 SEA MINES AND OEPTH CHARGES
(03 ‘;;?3‘]2.::gr‘nu»rs (Puels and/or 110} SMALL ARMS AND AUTOMATIC WEAPONS
(11 TORPEDOES AND TUBES
(our EQUIPMENT FOR STORAGE, PROTECT IO, 1z VYENICLES, COMBAT
AND DISTRIBUT ION 113 VEWICLES, NONCOMBAT
114 ) WARHEADS AND BOWBS

NAME OF COMPANY

(Clasaified Only When Data Ia Entered) mm

(THIS SECTION WILL BE DETACHED AS SOON AS YOUR COMPLETED QUESTIONNAIRE 1S RECRIVED)

SECURITY
INFORMAT:| ON

NAME AND TITLE OF

INDIVIDUAL COMPLET ING QUEST IONNAIRE

BUS INESS ADDRESS (City, Zone and State)

OF THE UNCLASSIFLED SUMMARY REPORT

PLEASE CHECK IF YOU WISH TO RECEIVE A COPY D

(Plesse Turn To Next Page)

PLEASE CHECK IF YOUR COMPANY DOES

NO RESEARCM OR DEVELOPMENT




SECURITY
INFORMAT | ON

mmm (Classified Only When Datas Is EBntered)

INDUSTRIAL CLASSIFICATION

12. PLEASE CHECK (X) AMONG THE FOLLOWING LIST OF INDUSTRIES THE ONE THAT ACCOUNTED FOR THE LARGEST PORTION OF
YOUR COMPANY'S YOTAL SALES (or total value
CALENDAR 1951.

¢of services,

if more appropriate)

IN ALL OF ITS ACTIVITIES IN

101}
(10)
301

(20}
21)
(22)
(23)
(24)

[T

12514

31

18%5)
(86)
1871
88
189)
190)
t91)
192)

40)
(41)
42!
43)
(uy)

EEREgENRRRRRRRN

NON-MANUFACTUR ING

COMMERC 1AL CONSULTING FIRMS
NONPROFIT RESEARCH AGENCIES
BUSIKESS TRADE ASSOCIATIONS

MINING:
COAL, METALLIC AND NONMETALLIC MINERALS
CRUDE PETROLEUM AND NATURAL GAS
RAILROADS
AIRLINES

PUBLIC UTILITIES

TELECOMMUNICATION, RAD!O AND TELEVISION
BROADCASTING

ALL OTHER NON-MANUFACTURING

MARUFACTURING

ORDNANCE AND ACCESSORIES
FOOD AND KINDRED PRODUCTS
TOBACCO
TEXTILE MILL PRODUCTS AND APPAREL
LUMBER AND WOOD PRODUCTS (except furniture)
FURNITURE AND FIXTURES
PAPER AND ALLIED PRODUCTS
PRINTING, PUBLISHING AND ALLIED INDUSTRIES
CHEMICALS AND ALLIED PRODUCTS:
INDUSTR 1AL INORGANIC AND ORGANIC CHEMICALS
DRUGS AND MEDICINES
SOAP, CLEANERS, ETC.
PAINT, VARNISH, LACQUER AND INORGANIC PIGMENTS
OTHER CHEMICAL PRODUCTS

t50)
151)
(93)
t9%)
(951
(96)

97}

t98}

160)

611

(10)
(11
(12)
(13}

(80)
(81}

82!

99)

MANUFACTURING (Cont’d)

PRODUCTS OF PETROLEUM AND COAL:
PETROLEUM
COAL
RUBBER PRODUCTS
LEATHER AND LEATHER PRODUCTS
STONE, CLAY AND GLASS PRODUCTS
PRIMARY METAL INDUSTRIES
FABRICATED METAL PRODUCTS (except ordnance,

machinery, and transportation equipment)
MACHINERY (except electrical)
ELECTRICAL MACHINERY, EQUIPMENT AND SUPPLIES:
COMMUNICAT ION EQUIPMENT
OTHER ELECTRICAL MACHINERY, EQUIPMENT AND
SUPPLIES
TRANSPORTATION EQUIPMENT:
MOTOR VEHICLES AND NOTOR VEMICLE EQUIPMENT
AIRCRAFT AND PARTS
RATLROAD EQUIPMENT
OTHER TRANSPORTATION EQUIPMENT

PROFESSIONAL, SCIENTIFIC AND CONTROLLING
INSTRUMENTS:

SCHIENTIFIC INSTRUMENTS
PHOTOGRAPHIC EQU!PMENT AND SUPPLIES

OTHER PROFESSIONAL, SCIENTIFIC AND CONTROL-
LING INSTRUMENTS

ALL OTHER MANUFACTURING

1.

and seal.

HISTRUCTIONS FOR RETURNING QUESTIONNAIRE
Please place completed questionnaire in enclosed envelope marked "Security Information CONFIDRNTIAL, "

Place this sealed envelope in enclosed franked enmvelope addressed to Chairman, Research aad Develop-

ment Board, Wasbimgton 26, D. C.

Seal fraaked eavelope and mail.

REMARKS

¥ V. S. GOVERNMENT PRINTING OFFICE . 1852 O—203715
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APPENDIX C

STATISTICAL DATA CLASSIFIED BY INDUSTRY, SIZE OF COMPANY,

AND SIZE OF PROFESSIONAL RESEARCH STAFF

o7
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C-1 Research and development expenditures in the United States and cost of research and development
performed by Government, industry, and colleges and universities, 1941 to 1952
(millions of dollars)

Total Government Industry Colleges and universities
Year |Tesearch Research Cost of research Research Cost of research | Research Cost of research
expendi- expenditures performed expenditures perforaed expenditures performed
tures Amount | Percent | Amount Percent |Amount |Percent Amount Percent [Amount | Percent | Amount Percent
1941...]% 900 § 370 Ly $200 22 ¢ 510 57 sv 660 73 §20 z $ 40 5
1942...] 1,070 490 L6 240 22 560 52 780 73 20 c 50 5
1943...1 1,210 780 64 200 25 410 | 34 850 70 20 2 60 5
1944...] 1,380 9ko| 68 390 28 Lzo | 30 910 66 0 2 80 é
1945...] 1,520 1,07C 70 430 28 430 28 990 65 z0 z 100 7
& 1946...1 1,780 910 51 470 26 840 | 47 1,190 67 30 2 120 7
1947...] 2,260 1,150 51 520 23 1,050 | 47 1,570 69 50 2 170 8
1948...| 2,610 1,390 | 53 570 2z 1,150 | 44 1,820 70 70 3 220 8
1949...| 2,510 1,550 | 59 550 a1 9% | 38 1,790 69 70 3 z70 10
1950...] &,870 1,510 56 570 20 1,180 | 41 | 1,980 69 8o 3 320 11
1951...[ 3,360 1,980 59 700 21 1,300 39 2,300 68 80 2 360 11
195244, 3,750 2,240 60 800 21 1,430 38 2,530 68 80 2 420 11

Source: Research and Development Board, Department of Defense, April 1953.
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c-2.

Distribution of research employment and research cost, by industry 1/

Percent distribution

Industry Nug?er Employment, January 195z Cost of
companies A1l Engineers reseerch,
research and Supporting 1951
workers scientists Pers°nn51
Manufecturing .ceeeeeeceererentocncecncnconnes 1,538 89.1 87.5 90.2 90.5
Food and kindred products ...eceveeecoccsas 73 1.3 1.5 1.1 1.2
Textile mill products and apparel «.ceenees 49 .8 .8 .9 .8
Paper and allied products «.eceesvecacesnss 49 .7 .9 .5 .6
Chemicals and allied productsS eeeeveeccscss 276 11.5 14.6 9.4 11.2
Industriel organic and inorganic
Chemicals seeecesorerrsnceravanoranass 85 7.3 8.7 6.3 7.2
Drugs and medicines ceesvvecceseccccnnaes 77 2.3 3.2 1.7 2.8
Soap, tleaners, €HC. ceecssraccscsanceoss 19 N .Q .5 .7
Paint, varnish, etC. coceeverecaneacnannae 32 7 1.0 .5 .3
Other chemical products .eeevesseccccecns 63 .6 .8 ok .5
Petroleum refining ececevecrecnecrancccenns 49 5.2 52 5.2 4.9
Rubber products ccececeiesccesesccreessrncne 33 1.4 1.8 1.1 1.2
Stone, clay, and glass products ....eeeeees 38 1.5 1.3 1.7 1.1
Primery metal industries .eceececeveenensss 50 1.6 1.9 1.4 1.9
Febricated metal procducts secevesceecacenss 150 2.3 2.7 2.0 2.0
Machinery (except electrical) ..cevveveenss 184 5.6 6.2 5.3 5.3
Electrical machinery ceeeceecsrecsccsneness 236 21.8 i8.z 2443 22.1
Transportation equipment .....icvveneceaaes 105 7.9 24.6 30.1 31.9
Motor vehicles and equipment s.cececececes P 6.7 3.2 9.0 10.8
Aircraft and pert8 ceeeeeevecerecsvcaases 63 21.0 21.1 <1.0 20.8
Other transportation equipment sieccevsas 16 .2 .3 .1 .3
Professional and scientific instruments ... 153 5.7 6.0 5.5 47
Photographie equipment and supplies ..... 24 1.9 2.1 1.7 1.6
Other professional and scientifie
Iinstruments cceeeceeccrcvectsensscenes 129 3.8 3.9 3.8 3.1
Other manufacturing eeceeeececvecsecscesaes 93 1.8 1.8 1.7 1.6
Nonmanufacturing sseecesseescscosesosscerscnnes 415 10.9 1215 9.8 9.5
Commercial consulting firms ccececesecccees 286 3.1 4.0 2.6 2.5
Nonprofit research sgencies seseeecncececacs 39 z.7 3.6 2.1 2.0
Other nonmenufecturing ........ cestevassene 90 5.1 4.9 5.1 5.0
TotBlevseceseoeencsortnescsnscnccanansansnnsnns = 100.0 100.0 100.0 100.0
Totel number reported 2/ ceeeeieriecniniannnns 1,953 238,266 95,694 142,572 $1,980
(millions)

1/ The figures in this table are estimales covering all 1,953 companies in the survey. They include

companies that failed to report one or more of the items shown in the table.

2/ Although the manpower estimates are given in exact numbers, not all digits of these numbers are

statistically significant.
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c-3.

Distribution of reseerch employment and resesrch cost, by size of company 1/

Percent distribution

Total company Numb;r Employment, Januery 1952 Cost of
employment o ost ©
P companlies A1l Engineers research,
research and Supporting 1951
workers scientists | Personnel
O"‘ 24 se 00 e eses e 308 006 1-0 Ooz} 005
25 - 99 cesvsscesvanse 334 2.3 3.1 1.7 1.9
100 - 199 ccesessassane 177 1.4 1.2 1.1 1.1
g\ 200 - 499 o8 s 0csssseves 303 405 S-A- 3-8 3'8
500 - 999 seeacvsss0cese 217 504 603 4—-8 1‘-07
1,000 = 43399  eeevereenenns 392 14.2 15.2 13.6 12.8
5,000 = 24,999  sereencvonons 178 26.3 27.3 25.6 23.9
;S,OOO - 49,999 sss0c0erancn 29 16.4 17-2 16-0 1696
50,000 = 99,999  seieeinevenns 8 9.1 8.9 9.2 8.7
100,000 or more cevessoerense 7 19.8 13.7 23.8 26.0
Totel ..eoeeeesosseresssascsencs — 100.0 100.0 100.0 100.0
Totel number reported 2/ ...ue.. 1,953 238,266 95,694 142,572 $1,980
(millions)

1/ The figures in this table are estimates covering all 1,953 companies in the survey.
companies that failed to report one or more of the items shown in the table.
2/ Although the manpower estimates arc given in exact numbers, not all digits of these numbers are
statistically significant. ’
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C-4. Distribution of research employment and research cost, by size of professional research staff 1/

Percent distribution
Size of company's professionsl Number Employment, Januery 1952
research staff of 1 — COSt’°£
RO gineers . research,
companies research and Szggorzéﬁg 1951
workers scientists | PETSOR
O‘- 4 ...I\....‘O...UQI.O. 681 103 1.6 102 1'2
5 - 14 R R R R N W] : 585 4.3 4.9 309 309
’o-,\ 15- 29 @epesancscsssnsssere 269 501 5.4 14..8 1005
30 - 49 Peeassecesscsrs s 148 5.1 5.8 4.7 4.6
50 had 74 S0P B OB LIPS EGESIOEBDOLTOEDS 79 405 5‘1 3.9 3.7
75 - 124 ®SseDERGEOILOENIGOESIOLEOEPTPOEES 62 404 5.8 3;5 3.5
125 - 249 LN B R B A A N A . 62 11.8 11.8 11.8 1098
250-499 ® 0 & 8 90 S0P HFSE NS 33 12.6 11.9 lB'O 1303
500 - 999 ® O8O0 0000 000N f 16 1102 10.3 1109 10.4
1,000 OI‘ mOI‘e I R A IR NN O S S R R N 18 39.7 37.4 4103 44.1
Total‘--a.o‘o.-o..o.-..o..o.-¢00~‘ ‘ — 100.0 IO0.0 100.0 loo.o
Totsl number reported 2/ ceceveens 1,953 238,266 95,694 142,572 $1,980
(millions)

1/ The figures in this table are estimates covering all 1,353 companies in the survey. They include
companies that failed to report one or more of the items shown in the table.

g/ Although the manpower estimates are given in exact numbers, not all digits of these numbers are
statistically significant.
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C-5. Number of research engineers and scientists, by industry and size of company, January 1952

Al

Companies with total employment of=--

25

100

200

500

25,000

100,000

29

1,000 5,000 Not re=
Industries reporting to to to to to to to to to or ported
companies 2/ 99 199 499 999 4,999 | 24,999 | 49,999 |99,999 more
A1] Industries.s.ssescscscnscocsscscccassescs '_;/ 91,585 801 | 2,785 | 1,583 | 4,819 | 5,746 | 13,827 | 24,353 | 15,674 | 8,482 | 11,600 | 1,915
MaNULBCEUringeeeesoosennreonssssssscassosonos 80,306 257 940 | 1,028 | 3,181 | 3,948 | 12,495 | 23,905 | 15,%7 @) /) | 1,400
Food and kindred productS8eeecsscessscsessens 1,358 4 13 15 17 45 358 584 2/ - -1 (2/)
Textile mill products and appareles..cceecos 734 - 1 5 33 ((y )) 238 422 - - - 2/
Paper and allied productSesseecse ces 847 (2/) (%/) - 35 %9 417 365 - - - -
Chemicals and allied productSece.ecsecescsso 13,201 99 68 200 674 2,324 | 6,002 (/) @) - 209
Industrial organic and inorganic
CheMICAlSyauasoeoseasaoarassassnsenes 7,591 33 66 58 | 263 213 883 | 3,365 2/) N -1 )
Drugs 8nd medicineSe..eeceeessceccosscncs 3,047 38 70 51 162 303 995 2 - - -~ | (2/)
Soap, cleaners, @tCucessscsssccassccssses 88, (2/) 21 32 2/ 65 2/) 7%, - -- - 2N
Paint, varnish, etCececesecscscccosssccce 910 (2/) 49 29 107 (% 13 (2/) - - -- -
Other chemical productSeececesssscsceccssss 769 21 62 30 2/) (2 /) - - - - 93
Petroleum rofiningeeesecsceeesescnsescrocsns 4,953 (2/) 3| () 78 35 W4 | 1,75 | 1,58 - 625 494
Rubber ProductS.c.eesecececscscssecscancecs 1,7 (% 19 18 73 15 m 737 - 2/) -~ | (2N
Stone, clay,and glass productS8..... cens 1,210 (2 (% 27 30 y7A ™ 538 ) - - (2/)
Primary metal industrieS..ceccese cee 1,719 -1 (2 2/) 52 63 195 39, 492 -- (27 15
Fabricated metal productse... coe 2,491 9 79 17, 217 156 814 683 (2 (% - 108
Machinery (except electricalleececeecscesss 5,418 36 3% 55 235 345 | 1,745 | 1,001 (2/ (2 - 109
Electrical machinerysecececesscssasaccensses 17,27, 21 92 288 928 608 | 3,283 2,668 (2/) - 2/) 143
Transportation equipmentecesescsccassscsacs 21,926 12 63 20 103 715 | 1,273 | 6,250 | 8,967 | 4,091 331 41
Motor vehicles and equipmenteeceeceeccsse 1,445 (2 2/) —— @) /) 142 LT - (g/’; 331 (2/)
Adreraft and PArtS.ee.sccescoeccscccssces 20,235 2 55 20 76 737 | 1,089 | 5,638 | 8,967 2/ -] 2
Other transportation equipment..eesecsees 246 - 2/ - (2/) 2N 42 165 - - —— -
Professional and scientific instruments... 5,716 43 260 19 572 770 659 | 1,960 (2 - - 2/)
Photographic equipment and supplies,.... 1,95 6 (2/) 38 211 362 (2/) - (2 .- - -
Other professional and scientifie
1NBEIUMENt e eessnnanernsaenensenseneo 3,762 7| @) | m| sa 08 | () | 1,90 - - - @)
Other mamufacturing.cceeecsssssescscacsose 1,688 21 55 42 134 264 557 586 13 - - 16
Nonmanufacturing. sseessessssesscsssnsnsonsas 11,279 544 | 1,845 555 | 1,638 | 1,798 | 1,332 448 127 /) /) 515
Commercial eonsulting firmSeceececcccecsse 3,428 479 | 1,270 467 794, 2/) (2/) - - - - 52
Nonprofit research agencieBes.cececescesss 3,204 43 406 (2/) 725 1,313 2/) - - - - -
Other nonmanufacturinge.esscessssesscescans 4,647 22 169 | (2/) 119 2/) 451 448 127 (2/) /) 463

1/ This table is based on reports from 1,815 companies, In addition, the study included 138 companies that failed to supply information on the
number of research engineers and scientists employed in January 1952,

2/ Data withheld to avoid disclosing figures for individual companies, but these data are included in totals,
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c-6.

Number of research engineers

and scientists, by inaustry and size of professional research staff, Janusary 1952

Companies with proféssional research staff of--
A1l
; . 0 5 15 30 50 75 . 125 250 500 1,000
Industry reporting to to to to %o to to to to or
e 4 L 29 49 % 124 | 249 49 999 | more
All industries ....ceeeererrncnecnerstennnas 1/ 91,585 1,440 | 4,59 5,053 5,334 4,629 5,386 | 10,787 | 11,223 9,689 | 33,454
MANULECHUPATIE eaevesarrvroenrsronss soevenns 80,306 1,093 | 3,841 | 4,102 | 4,358 | 4,044 | 4,557 | 9,285 | 9,642 @) =)
Food and kindred products «eeesereecsscecs 1,358 68 175 157 @) @) - 566 - - -
Textile mill products and apparel c.esevss 734 57 102 163 ©/)) /) @/ @) - _— -
Paper and allied products ....ceeececccnes 847 38 117 125 375 =) /) — — — -
Chemicals and allied products «eeveeseeses 13,201 184 662 441 890 746 1,393 1,975 2,524 /) =)
Industrial organic and inorganic
ChemicalE vecesserorevoseaseansarcone 7,591 53 167 84 346 223 808 ©/)) 1,160 /) ®/)
Drugs and medicines eeveveveseesssseesss 3,047 /) 211 12 237 248 309 | 1,237 /) - nll
Soap, cleaners, 8LC. cieseererrrrvassons 884 15 28 ©/) 2/) (7)) - /) /) _— -—
Paint, varnish, etc. scieeeraessasnarens 910 2 86 78 /) (2/) (2/) -— /) - -
Other chemical Product® iveeeceesencesss %9 46 170 /) 174 ) /) - - _— —
Petroleum Tefining evececesscnaenssanersss 4,953 37 82 52 105 =) 255 965 2,178 /) —
o RUDDET ProduCts eeceseeesneecnonosonnnnaes 1,7 20 109 136 /) - _— /) _— /) —
bl Stone, cley, and glass products eiveeseesss 1,210 /) 114 88 — /) - 850 — — —
Primery metal industries .iieeiviicecicaees 1,79 26 120 132 115 29/, (g/) LZ_/) (2/) - —
Fabricated metal products eieieescecsieosss 2,491 120 415 462 514 190 (7)) /) ©/) - -
Machinery (except electrical).i.esvcseaiss 5,418 94, 551 616 470 540 614 /) - —_— /)
Flectrical machinery «vveeves.. . 17,274 143 606 79 953 767 %2 | 1,007 90 | 2094 9,243
Transportation equipment ....... 21,926 . 59 17 346 224, 373 7 1,222 2,380 2,632 | 14,242
Motor vehicles and equipment «.vevieeesas 1,445 8 47 106 144 (Z/) 2/) (2/) . (2/) — -—
Adrcraft and pATHE eveirvnrorrriarereans 20,235 40 91 151 (/) /) /) /) /) 2,632 | 14,242
Other transportation equipment «.evee... 246 11 33 89 2/) - @/) - - - —
Professional and scientific ingtruments .. 5,716 110 374 492 235 527 450 @) @) — ©/)
Photographic equipment and supplies .... 1,954 12 55 /) /) /) @) - @/) - /)
Other professional and scientific
InsStruments eceseeeciereienisaciinions 3,762 98 319 /) N /) (/) @/) /) _— ©/)
Other manUfECHUTANG eeessssreseersaioerens 1,688 105 243 112 161 — 301 %66 - - -
Nonmanufacturing eeseesecocasssossassconcnas 11,279 347 49 951 976 585 829 1,502 1,581 ©/) /)
Commerciel consulting fLrme eveseevssess 3,428 257 | 525 610 530 m | @) 818 | (2/) - -
Nonprofit research agencies .ieveversssons 3,204 16 51 103 185 /) _— /) 988 2/) _—
Other nonmarufacturing seeesscsscscssnrses 4,647 % 173 238 261 ©/) /) @/) ©/) . (2/)

1/ This totel is besed on reports from
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1,815 companies.

In addition, the study includes 138 compcnies that failed to supply information on the
number of research engineers and scientists employed as of January 1952.
2/ Data withheld to avoid disclosing figures for individual companies, but these date are included in totals.



C-7. Number of reporting companies and number of research engineers
and scientlists, by size of professional research staff and
size of company, January 1952 '

Companies with total employment of--

Al
Size of professional reporting Less 00 500 25.000
research staff companies than EO 5;0 B;r
500 4,999 <4,999 more
Number of companies

Total...‘OOOOODODOQO0.0-0...0 1,732 971 559 162 "‘0
0 - hooo..vo...o..o-oo-oo 560 474 80 5 1

5 bt lho.c.oo-ooouoooo~oo' 51.0 328 189 20 3

15 = 2ecercacsccssssccsce 243 96 121 25 1
30 - l+9~oao-o-oco.o..ooco. 138 l‘é 72 19 l
50 - 7h-¢.oo¢o-oo'ooo-oooo 73 15 36 20 2
75 = 128eieeeecncscnnncees 55 4 29 21 1
125 = 249iiesrncrnncnccnnen 61 6 23 26 6
250 = 499 iceiceesccensnnnad 20 P 6 15 7
500 = 999 e recevancasacens 15 - 3 7 5
1,000 OF MOT€eescescnsscscnes 17 — -— 4 13
Number of resezrch engineers and scientists

Totaleeeanevecssancsacssceses | 89,670 9,938 19,573 24,353 135,756
0 =~ biveencreceaneacnnnae 1,359 1,118 223 15 3

5 = eterenecnseecnccnne 4,421 2,565 1,644 188 24

15 = 29ceesesssctcascscnas 4,889 1,909 2,447 518 15

30 - 49centecnennes cenesss 5,155 1,691 2,686 736 42

50 — Pducecacsccssccancens 4,388 861 2,199 1,215 113

75 = 12hieiieenneennonnees 5,134 330 2,76 1,960 118
125 = 249iceeneccnnensanees | 10,787 983 3,925 4,695 | 1,134
250 =~ 499cecececcsccenseess | 10,395 531 1,836 3535 | 2,493
500 ~ 999cescccsacssasanene 9,689 — 1,887 »531 | 3,271
1,000 OF MOT@eesseccascances | 33,453 - - 4,960 128,493

1/ Excludes ztl companies that failed to report number of research engineers
and scientists employed or total company employment.
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c-8. Average number of research engineers and scientists per 100
employees, by industry and size of company, Janusry 1952

Companies with total
A1l employment of--
Industry reporting

companies | Less 500 5,000

than to or

500 45999 more

A1] induStries .eeveesessccescesocsonsacnss 1.5 7.5 1.9 1.2
Manufacturing seeeevecceercccrassesnvesonss f7 1.6 L7 1.7 1.4
Food and kindred products secececccsoscss 5 1.7 .7 4
Textile mill products and apparel ....... .5 1.7 A .5
Paper end allied products ccveeeceevencess H 1.3 4 .5
Chemicals and allied products eceeeeavene 3.0 5.3 3.2 2.3

Industrial organic and inorganic
chemicals .ceeevesesccveessvanceances 3.0 5.1 3.1 2.9
Drugs and medicines eecescecsscsascccsns 3.0 5.8 4.0 2.3
Soap, cleaners, etC. ceveveecaceccescas 2.6 6.1 2.8 2.4
Paint, varnish, etCe seecovenrccescecans 3.5 5.7 <.l 3.6
Other chemical products .ceeecvescsvoes 2.8 4e5 2.4 —
Petroleum refining eceeeesecessccenccnses 1.0 4.3 3.9 9
Rubber products eeecscecscsccsscssscocsnns 1.4 4.1 b 1.5
Stone, clay, #nd glass products s.eceeec... .8 3.1 .6 .3
Primary metal industries ....ccccececca.s 3 Le5 .7 3
Fabricated metal products seecececcesscee 4 bedy .9 A
Machinery (except electrical) ........... 1.1 3.3 1.3 9
Flectrical machinery .cvecesecsacsccssces 2.7 5.3 2.6 2.6
Trensportation equipment .ciceecescocccss 24 L7 2.7 | 2.3
Motor vehicles mnd ecuipment «.oceee.es A 5.8 ) 3
Aircraft and parts sececcecccsccccrcene Le3 504 5.1 4e2
Other transportation equipment ...c.... VA 1.2 A 3
Profezsional and. scientific instruments.. 3.7 7.5 3.2 3.4
Photographic equipment and supplies ... 3.4 10.4 7.7 2.5
Other professional and scientific

inBtrunents ececececccccescsscccscasns 3.9 6.8 Z2e5 A
Other manufacturing ceeeesessccececsccees .9 3.4 1.3 b
Nonmanufacturing ceveeecececscsccoccsascaas 1.1 24,2 6.7 .3
Comgercial consulting firms eeceeccceeces Rhe5 29.3 10.5 -—
Nonprofit research agencies ceeeececesces. 47.2 4ol 49.2 -
Other nonmanufacturing eesvescescocesecss oh 6.1 2.0 3
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C-9. Average number of research engineers and scientists on Government contracts per 100 employed,
by industry snd size of company, snd average number on Government subcontracts
per 100 on all Government contracis, January 1952

Industry

Number of engineers and scientists

on Government contracts

per 100 employed

Companies with total

Number of engineers
and scientists on
Government subcon-

All employment of —- tracts per 100 on
reporting Less 500 5,000 all Government
companies than to or contracts

500 4,999 more
All industries ...ccvieniniiiiiiiiiiiiiiaiant, 48.9 58.7 47.9 49.3 12.4
Manufacturing ceecescsesscssscsncscssenscocns 48.9 59.6 L6.4 50.7 11.3
Food and kindred products ee.veeccescscenes .7 4.3 1.0 .1 -
Textile mill products and apparel.......... 10.2 - 40.0 16.4 3.3 15.7
Paper and allied products .eceeeecececacase 3.5 - 3.4 3.8 51.9
Chemicals and allied products eeeeesesceses 5.4 10.3 6.2 4.3 14.8
Industrial organic and inorganic
chemicals seeeeconrscrcssencscncnnonse 6.8 13.4 5.7 6.4 6.2
Drugs and medicines eceevceceverccenannne .9 7.5 1.0 .1 20.8
Soap, cleaners, etc. ceevecieccecnccennnn 3.9 2.3 26.3 3 37.8
Paint, varnish, etce seevvecricearneannns 9.4 13.3 17.0 .2 53.6
Other chemical products esoeveescecesceens 10.3 8.5 10.5 —_ 3.4
Petroleum refining .eeeeeerercnenecnannns L5 22.8 2.5 3.8 13.7
Rubber proQucts ceeeeececescesscatccncnanes 19.3 53.3 46.3 15.7 28.2
Stone, clay, and glass products eeeceeceses 6.9 - 19.8 2.2 11.3
Primary metal industries .s..ceveeececccnenes 10.0 58.0 13,3 4.8 28.3
Fabricated metal products ceeevevessccsasnes 39.9 76.7 37.3 16.0 46.5
Machinery (except electrical) (.iveesenvees 24.5 48.0 31.7 16.0¢ 35.8
Electrical machinery sceeeeeeereseeescesnne 60.2 89.0 69.3 54.1 12.4
Transportation equipment .ecevcvenveenaenns 86.6 70.0 91.9 86.2 6.5
Motor vehicles and equipment ............ 23.1 8.6 8.2 21.6 11.5°
Alrcraft and parts sveeieecectneccecennes 9L.1 85.0 98.4 9l.4 6.3
Other transportation equipment ...eeevn.e. 41,9 62.5 60.3 32.3 21.2
Professional and scientific instruments ... 69.6 74.8 57.2 76.3 12.5
Photographic equipment and supplies ..... 79.9 88.2 7%.2 -~ 15.0
Other professional and scientific
instruments ceeeecrceviecresacensenncs 67.7 7L.2 47.1 7.3 12.0
Other manufacturing seeevececeessccanensens 68.8 71.5 75.7 58.8 15.7
Nonmanufacturing cveeeeeeeeesececececesncenan 49.2 57.8 56.8 28.1 19.4
Commercial consulting firms .ceeeevviecenens 65.8 64.3 83.3 - 32.7
Nonprofit research agencles sseeceeecveceens 53.0 50.9 54.5 - 74
Other nonmanufacturing seececeeenceecneseces 35.4 22.0 48.0 28.1 10.6
66
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C-10. Average number of research engineers and scientists on Government contracts per 100
employed, by industry and size of professional research staff, January 1952

) Al Companies with professional research staff of —
Industry reporting 0 5 15 30 50 75 125 250 500 1,000
companies to to to to to to to to to or
4 14 29 49 74 124 249 499 999 more
211 Industries eecvecccvscescocrorcsstnccnneas 48.9 29.1 37.3 41.3 38.9 33.7 32.1 bdpody 38.0 49.9 63.8
] e
MEnUTRCHUrIng cecevecceccescsssessscvecncennns 48.9 29.5 35.4 37.9 -34-7 37.1 30.9 40.3 35.1 48.4 66.6
Food and kindred products ec.seecesssssoceees 7 4eb 2.1 0 1.4 /) — 0 -— — _
Textile mill products and apparel ...e.ceee. 10.2 26.5 27.3 14,7 (495 /) ) @/ _ — —_
Paper and allied products cecceseseeseeccen. 3.5 2.9 2.9 6.9 4.1 /) /) — _— _— —
Chemicals and allied products ceeesceceassos 5.4 11.8 7.4 10.4 10.9 4.0 6.9 z.1 5.8 @) /)
Industrial organic and inorganic )
ChOMICALS «esereecaneernssancraonnscnns 6.8 22.5 5.5 1.5 | 1.3 2.9 | 7.9 @) 1/) 1/) 1)
Drugs and medicines seeeeeevesecescvesones -9 6.5 bed 0 0 @/) 0 5 %) (:{ (.__{
S0ap, cleaners, etC. eceecirersacrsracscnes 3.9 ] 0 ) W) /) -— w) /) -— -
Paint, varnish, etce cesesceeveesonsscnces 9.4 2.4 9.6 9ed 1/) /) ) — @) —_— _—
Other chemical Products eeeeeessesscessces 10.3 7.1 14.5 5.5 15.5 /) /) — - _— -—
2 Petroleum refining «cceeeeeecsccerascencsonne beb 16.7 7.5 - 12.4 W) 0 3.0 6.5 w) -
Rubber DroducCtS ceceescrasscsesvava 19.3 23.1 46.2 39.7 x/) —_— -_— w) _— w) —
Stone, nlay, and glass products seesesesccss 6.9 4e2 5.5 35.2 — 1/) -— 24 -— -— _—
Primary metal industries ....cciiecicnaceens 10.0 17.4 33.3 31.0 6.1 9.9 W) /) w) _ -—
Fabricated metal products svececesssececsons 39.9 4344 45.6 30.9 48.8 76.3 (093] _— w) -— —
Machinery (except electrical) .eeevecesosass 245 30.0 22.0 21.1 26.1 19.3 38.9 46.2 —_ -—
Flectrical mAChineTy secesssccesssescssnsces 60.2 58.3 65.5 67.8 66.6 4.5 52.5 97.0 77.8 /) 49.7
Transportation equipment ceescecses 86.6 57.8 60.9 57.5 40.2 6.7 85.6 88.9. 7.6 90.8 90.7
Motor vehicles and equipment «eveveveveoes 23.1 50.0 23.4 23.6 32.3 ) /) /) W) - -—
pircraft and PArts ceescercescvsesssscases 92.1 65.4 81.3 84.8 @) 100.0 @) 99.1 100.0 90.8 90.7
Other transportation equipment seseeececss 41.9 45.5 560.5 51.7 /) - /) _— — — —
Professional and scientific instruments .... 69.6 53.9 6z.1 52.5 67.7 49.9 35.1 Qa/) /) _— )
Photographic equipment and supplies ...... 79.9 62.5 87.3 ) ) ) @) — @/) - —
Other professional and sclentific
instruments ceceeceecverccccvaresconnee 67.7 53.1 56.8 53.0 60.8 423 43.8 /) — _— /)
Other manufacturing sevecesceccvscarveccecess 68.8 12.3 5042 61.6 59.0 — 69.3 82.8 —_— -_— —
Nonmanufacturing eeeeceesscccssscrecoscssonsens 49.2 27.9 46.9 49.6 56.3 50.8 37.9 68.9 53.8 @) @)
Commercial consulting FArms svsesssecssessee 65.8 33.3 56.8 65.3 89.8 7.9 &) 67.8 w) - —
Nonprofit research agencies ...eececseeesces 53.0 — 28.2 52.5 24.9 &) - w) L3 (695) -
Other nonmanufacturing ceeeecesesesseseesons 35.4 15.3 21.8 2.0 14.6 ) 31.5 /) ) — @)

1/ Data are not shown for fewer than three companies.
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C-1l. Percent change in employment of research engineers and
scientists, January 1951 to Janusry 1952, by industry
and size of compmy

Companies with total
ALl employment of--
Industry reporting [

companies | Less 500 5,000

than to or

500 4,999 more
All industries .ececcevne ceeeresesssssenene 3.7 33.4 | 22.3 23.0
Manufacturing seecececssessescscascscssccns <3.3 33.8 21.9 23.3
Food and kindred products eeeveveessscses 7.2 6.8 13.5 L6
Textile mill products and spparel ....... 2.4 -14.0 2 45
Paper and allied products seeecescccssace 6.9 4.8 6.3 8.0
Chemicals and allied nroducts .sceceeseses 10.8 15.2 13.8 9.8

Industrial organic and inorganic
chemic8ls eeseoscosccssvoccoscsccasnns 11.9 20.0 13.0 11.3
Drugs end medicines seeescecseccaccanss 10.7 29.1 15.1 9.9
Soap, cleaners, €tCe sesecesencesssoses 6.6 5.9 27.8 3.9
Paint, varnish, etCe seeveesescccccanss 3.5 8.6 3.2 2.0
Other chemical products .eeeecescascses 14.4 11.1 16.1 _—
Petroleum refining ceevevecvecccccsoanscs 5.7 15.5 6.2 5.6
Rubber products ceevesvscecescsensscncsns 10.4 15.5 22.3 9.4
Stone, clay, and glass products cessesesee 6.0 7.8 14.2 5.4
Primary metal industries seceecesecccecss 9.5 38.6 6.2 8.9
Fabricated metal products cesessecsscesss 20.8 36.3 19.2 17.2
Machinery (exceot electrical) ...eeeesnns 4.7 2240 18.9 11.4
Electrical machinery ...ccecerecocnanenns 7.5 63.7 19.4 27.0
Transportdtion equipment secececereecenes 45.0 45.6 37.9 45.7
Motor vehicles and equipment eeecevee.. 10.9 -2.8 8.0 11.2
Aircraft and parts eeeecesscecesconcene 48.5 66.7 41.7 49.0
Other transportation equioment ........ 27.5 1.3 25.9 28.9
Professional and scientific instruments.. 28.3 39.2 41.3 18.0
Photographic equipment and supplies ... 2.4 58.0 66.1 5.2
Other professional and scientific
insStruments eceeeeccscccrsasccssccsne 32.6 33.56 31.7 30.0
Other manufacturing eseecevececcccsoncens 33.9 30.1 4400 23.5
Nonmanufacturing eceveeescsesssceccssccsccss 23.2 33.1 23.9 10.3
Commercial consulting firms eeeeveececaes 31.5 36.9 .8 —_—
Nonprofit research agencies eceecvecsevse 24.9 30.4 21.8 -
Other nonmanufacturing seeeesecescecscens 16.8 14.6 44 10.3
68
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C-12. Percent chenge in employment of research engineers and scientists, January 1951 to
January 1952, by industry and size of professicnal research staff

§ Companies with professional research staff of --
8 ALl
g Industry reporting 0 5 15 30 50 75 125 250 500 1,000
; companies to to to to to to to to to or
& 4 14 29 49 T4 124 249 499 999 more
All Industries ceeveerviaerersrencincnaces 23.7 5.3 21.7 2.3 20.0 20.0 27.4 19.0 15.4 27.7 29.3
MEnUfacturing eceeecercaciocrsecocervconsse 23.8 6.6 21.9 21.8 16.4 18.0 26.9 17.0 14.6 27.1 31.1
Food end kindred products .eeecevessecss 7.2 6.5 11.1 4.0 19.1 ) — 0 _ - -
Textile mill products end apparel ...... 2.4 0 8.5 -7.5 @) (7)) 1/) W) - —_— -
Peper and sllied products ceeeecesccecss 6.9 5.6 2.6 5.0 9.0 @) /) - - - -
Chemicals and allied products eeeeeceees 10.8 7.0 16.2 13.1 8.5 10.2 16.0 8.2 10.2 @) w)
Industriasl organic and inorganiec
Chemicals «oseverveieraocereasnns 11.9 8.2 22.8 18.3 5.2 17.4 9.2 @) 17.2 @) @)
Drugs and medicines ceeeveecevencacess 10.7 16.7 17.7 11.8 ]679 (:?/.9 30.9 &)8 1/) — -
Soap, cleaners, etCe ceevcecsccoscenes 6.6 0 16.7 1/) 1/) 1/) - ) 1/) - _—
Paint, varnish, etC. veveseevecsncnane 3.5 0 4.9 .8 @/) /) L) -— /) — _—
Other chemical products seecesscesesee VAV 2.2 4.9 14.3 10.8 @) @) - - - —
Petroleum refining ..eeeeeoenen.. ceenaes 5.7 2.8 18.8 2.0 15.4 @) 6.7 6.7 5.8 ) -—
. Rubber products seeeveessssscescssnrens 10.4 -4.8 18.5 10.6 /) - - /) - @) -
) Stone, clay, and glass products .eeeee.. 6.0 3.2 12.9 6.0 - /) - 5.6 _— — —
Primery metal industries ..oeeeeceiecnees 9.5 0 24,7 20.9 17.3 6.5 ) @) w) _— -
Fabricated metal products ..eecececcsss 20.8 12,5 39.7 9.5 16.3 31.0 @/) @) @) — _—
Machinery (except electrical) ...esuveen 14.7 19.0 10.2 8.2 6.6 6.7 27.9 19.8 — - w)
Electrical machinery seeeceseccsencecees 7.5 11.7 30.9 35.2 24.6 45.3 29.7 19.3 20.2 28.4 27.2
Transportation equipment .eceveeercensss 45.0 6.3 23.9 44 .8 8.2 26.0 103.7 52.6 26.2 66.1 45.7
Motor vehicles and equipment .vecven.. 10.9 11.1 6.8 6.0 2.1 /) w) @) @) - -
ALreraft and PATLS ceveeeeescasescenns 48,5 5.3 42.2 109.7 2/) 27.9 @/) 59.6 40.2 66.1 45.7
Other transportation equipment ....... 7.5 31,2 10.0 32.8 /) - /) — - _— _—
Professional and scientific instruments. 28.3 3.8 38.9 45.1 50.6 17.4 23.6 Q./) /) _— Q_/)
Photographic equipment and supplies .. 1.4 0 41.0 /) (€3} w) %) - @) _ @/
Other professional and scientific .
INStruments sevesserisnresarieonens 32.6 4.3 38.5 44,9 47.0 7.6 17.8 @) - - W)
Other manufacturing eeseeeseresescoceens 33.9 5.1 27.2 474 37.6 . 81.3 254 _— _— _—
Nonmanufacturing ceeeveciecnsecstonenocnns 23.2 1.5 20.5 24.6 39.0 35.7 30.3 32.6 15.6 €/) (1/)
Comriercial consulting firms seeececncses 31.5 2.8 24.2 26.6 61.1 97.8 &) 21.2 /) - _—
Nonprofit research agencles vevivieses.. 24,9 1.1 9.8 25.6 5.1 3.0 - &) 17.3 @) -
Other nonmanufecturing cueeeveceseecsses 16.8 0 13.1 19.6 32.5 w) 26.2 @/) o/ o @)

1/ Dete are not shown for fewer thsn three companies.
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c-13. 7Percent change in employment of research engineers and
scientists on Government prime contracts and subcontracts,
January 1951 to January 1952, by industry

n = 5
Engineers and scientists employed on Government contracts
Total: Prime contracts Subcontracts
Industry —
Number | Percent change,| Number | Percent change,| Number | Percent change,
reported,| Jan. 1951 to | reported,| Jan. 1951 to | reported,| Jan. 1951 to
Jan.1952 Jen. 1952 Jan.1952 Jan.1952 Jan.1952 Jan. 1952
All industries secececevccscccccscss 1445,445 52.0 1439,713 51.0 l{ 5,732 57.6
hnuf‘ct“ring G000 000G OV OIBIOLIEBROIOEBEOGIOICEDS 39’467 52.2 34’%3 5107 4’604 57-5
Chemicals and allied products .... 802 69.8 683 81.2 119 45.6
Petrolelm refin.ing e8 000000 sre 223 8.7 192 34'6 31 —50.8
Primary metal industries ......... 181 5.7 129 21.2 52 -19.0
S Fabricated metal products eeesee.. 1,022 446 547 36.0 475 56.5
Mechinery (except electrical) .... 1,443 The? 926 53.3 517 130.2
Flectrical machinery ceececececcces 10,460 54..0 9,163 53.0 1,297 84.9
Motor vehicles and equipment ..... 710 104.0 628 106.8 82 90.9
Adrcraft and pATLS cececcsscccecns 18,636 52.8 17,462 53.1 1,174 49.4
Professional and scientific
instrumentsd eeecececesncreacase 4,139 bhpo2 3,630 45.2 509 29.5
Other manufacturing seeececceccces 1,851 40.7 1,503 40.5 348 50.5
Nonmanufacturing ceececeececcesssenss 5,978 50.8 45850 46.3 1,128 67.6
Commercial consulting firms ...... 2,502 52.9 1,684 42.1 818 70.1
Nonprofit research agencies ...... 1,813 31.2 1,679 31.4 134 29.2
Other nonmanufacturing eceeeeceess 1,663 66.8 1,487 67.6 17 88.4
l/ These figures are estimates covering all 1,953 companies in the survey. Although exact numbers are given,
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C-l4. Averare number o® su~~orting personnel per recearch engineer or scientist,
by indurtry &nd size of comnany, Januery 1952

All companies Companles with fewer than 500 employees
Industry I " Number of
umber 0 Lower Upper umber o Lower Upper
companies Mean ¥/ | Median quartile quartile compenies Mesn %/ | Medien quartile | quartile
reporting reporting
A1) Industries eeeesescsercercsscsconnsoae y 1,735 1.5 0.8 0.3 1.5 921 0.9 0.5 0.1 1.2
Manufacturing eoeeeecsneiocennn sessenseans 1,398 1.5 .8 .3 1.5 640 1.0 7 2 1.4
Food and kindred products .evecevevesses 67 1.0 .6 3 1.0 17 .8 .5 0 1.0
Textile mill products and apperel eecees 46 1.6 1.0 od 1.7 12 .5 ol 0 1.0
Paper and a2llied products eecesceveesaes 48 ] .6 .3 1.0 11 1.0 .5 .5 1.0
Chemicals and allied products seceeeceess 243 .9 © .2 1.0 152 .7 o 0 1.0
Industrial organic and inorganic
chemicals cesevecovsenvenssnsarcenes 75 1.1 @© .3 1.0 47 7 .3 o] .7
Drugs and medicines seeievviccancnnnns 68 .8 N .1 1.0 39 .5 .3 0 1.0
Soap, cleaners, eteC. ceeecerecnraanins 17 .8 .8 .2 .8 10 7 .3 0 7
Paint, vernish, etce seceveicvarccnnns 29 .8 .7 2 1.0 22 .8 o7 0 1.0
Other chemical products ceveveeencanss 54 7 .5 2 1.0 34 7 ol 0 1.0
Petroleum refining «eieeseesevivanesesss 46 1.5 1.0 o5 1.5 17 1.8 .8 .3 1.1
- Rubber products seseeeccccosncecrcncaess 31 .9 2 o4 1.3 14 .5 N4 3 1.0
= Stone, cley, and glass products ceescees 35 1.9 .2 o5 1.7 13 o7 o4 -0 1.3
Primary metel industries cvieececeessses 43 1.1 7 ok 1.0 8 5 A (o] .8
Fabricated metal Products seeeeceesresss 137 1.1 1.0 o 1.8 60 1.0 .7 .3 1.5
Machinery (except electrical) ceeeeeveas 166 1.3 1.0 A 1.9 63 1.0 J .2 1.4
Electrical machinery sociesercecncecaese 217 2.0 1.0 .5 2.0 114 1.3 1.0 .3 2.0
Transportetion equipment seecececseoocss 100 1.7 1.3 5 2.6 25 1.8 1.5 «3 2.8
Motor vehicles and equipment «eevovses 24 5.2 2.3 1.0 5.0 4 A /) =) /)
Afrcraft and parts seciecencensreonnen 62 1.5 1.2 .6 244 19 2.2 1.5 ol 3.0
Other transportztion equipment s..eeees 14 7 A .3 1.0 2 /) &/) ©/) =)
Professional and scientific instruments. 139 1.4 .8 .3 1.5 9% 1.1 b 2 1.5
Photographlic equipment and supplies .. 20 1.2 1.0 o2 1.5 14 .6 1.0 .3 1.3
Other professional and scientific
InStruments csocecrserrcncrvascnaonas 119 1.4 .7 3 1.5 82 1.3 .6 2 1.5
Other manufacturing seeceesnsessescocces 80 1.4 .9 .3 1.5 38 .9 .8 3 1.5
Nonmanufacturing seesessesssvecscseronsens 337 1.2 .5 0 1.1 281 .8 .5 0 1.0
Conmercial consulting firms .essessceces 226 1.0 .5 .0 1.0 212 .8 .5 0 1.0
Nonprofit research agencles scevvieesces 31 9 5 b 1.0 27 .7 o5 4 1.0
Other nonmanufacturing ssscevescesncsces 80 1.6 N 3 1.3 42 9 .5 0 1.0

Ses footnotes at end of table.
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C-14. pverage number of suprorting personnel ver recearch engineer or scientist,
by industry and cize of comnany, January 1952 --Continued

Companies with 500 to 4,999 employees Companies with 5,000 or more employees
Industry Number of , Lower U Number of
* pper Lower Upper
companies Mean Z/ Median | quartile quartile | companles Mean® | Median quartile | quartile
reporting reporting
A1] Industries seeevevesorovscsnnscnncssns 545 1.3 0.9 0.4 1.8 200 1.6 1.1 0.6 1.9
MERUERCEUTENZ wuvresoeenorerssernanes 516 1.3 .9 4 1.8 188 1.6 1.1 R 2.0
Food and kindred products sscecececcnans 31 .3 .5 .3 1.0 15 1.2 .9 5 1.0
Textlle mill products and apparel ...... 22 1.3 7 A 1.3 10 1.9 1.7 1.3 2.1
Paper and allied products cceossseesseves 28 9 6 .3 .9 9 .9 .7 .2 1.4
Chemicals and allied products sesveveecse 62 K] 7 b 1.1 22 1.0 .8 .7 1.1
Industrial organic and inorganic
chemicals coeeecessccscsonncecnsens 18 K 3 A 1.2 9 1.1 Ll)o (_/.7 &)8
Drugs and medicines .eeeeeeeccccescnss 20 .8 .7 N 9 7 .9 2/) 2/) 2/)
Soap, cleaners, €tCe sescecsssossssnns 3 .8 (=/) 2/) /) 3 .8 ©/) 2/) /)
Pzint, varnish, etc. eeviesenrecarcnss 4 7 /) @) /) 3 N @) 2/) /)
Other chemical products .ecevseesscese. 17 .7 5 ok 1.4 - - — -— .
Petroleum refining eseeeecevececcscvanacs 9 1.6 .9 .3 1.0 17 1.5 1.2 .9 1.6
- Rubber products cseeeeseessscenssosensas 11 1.2 1.3 N 1.5 4 .9 2/) 2/) /)
n Stone, clay, and glass product8 ceesee.. 13 .9 .8 N 1.7 7 2.2 =/) ®/) =/)
Primary metal industries .cicescececenns 19 1.8 5 iy 9 13 1.0 9 .7 1.5
Fabricated metal products sessecesscesss 56 1.2 1.1 o5 2.1 13 1.1 1.0 .7 1.5
Machinery (except electrical) ¢seeevecss 78 1.4 1.1 oh 1.9 22 1.2 1.8 .5 2.1
Electrical machinery «ceeeeececsvoccenns 86 1.5 1.3 6 2.0 11 2.2 1.4 8 1.8
Transportation equipment seveeevsncceans 41 1.9 1.2 b 2.5 31 1.7 1.3 .5 3.0
Motor vehicles and equipment eecvevs.e 10 3.2 2.3 1.3 3.7 9 5.6 5.0 7 6.2
Adreraft and parts seeeeccciaeee .o 24 1.8 1.0 W7 1.9 17 1.4 1.3 5 2.4
Other transportation equipment .e..... 7 1.3 /) /) ©/) 5 A /) @) /)
Professional and scientific instruments. 31 1.1 .9 o5 1.5 6 6 (/) /) @)
Photographic equipment and supplies .. 5 5 /) /) /) 1 /) /Y z/) /)
Other professional and scientific
instruments seseeecccrecciiioenanas 26 L4 .9 5 1.5 5 1.5 /) /) /)
Other manufacturing seeeecessecsecccenss 29 1.4 .9 3 1.5 8 1.6 1.0 N 1.5
Nonmanufacturing eseeevecerencecintacnonns 29 1.2 7 3 1.5 12 1.6 7 5 1.2
Commercial consulting firms .eeeeeven... 3 2.3 (2/) 2/) (2/) -_ - - - -
Nonprofit research agencies «ueveeeasaes 4 1.0 2/) 2/) /) - - — - _—
Other nonmanufacturing seeeceevecceccnns 22 1.3 .6 3 1.3 12 1.6 7 .5 1.2

1/ FExcludes 218 companies that failed to report number of research employees or number of research engineers and scientists. The numbers of
reporting companies in the three size groups do not add to the totals shown in column 1, which include compenies not reporting their total employment.
?/ Means are not shown for fewer than three companies; medians and quartiles are not shown for fewer than eight companies.
#/ Means were computed by dividing the aggregate number of supporting personnel by the number of research engineers and scientists for each
Digitized for FRASER specified group of compenies. They thus reflect to a great extent the experience of the largest organizations in the group. This should be borne in

. . " ; .
http://fraser.stlouisfed_org’)‘ind in comparing the means with the median ratios, which were computed from rankings of ratics for indivicual compenies.
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C-15. Average number of supporting nersonnel rer research engineer or scientist,
by industry and size of profescional research staff, January 1952

Al Companies with professional research staff of--
Industry reportins 0 5 15 30 50 75 | 125 250 500 1,000
companies to to to to to | to to to to or
4 14 29 49 74 | 124 249 499 999 more
A1l industries ......c.c..0.n sesenen esssnes 1.5 1.0 1.1 1.2 1.2 1.2 0.8 1.6 1.6 1.6 1.6
Menufacturing ceeeerecersnnceccnsnssnonscne 1.5 1.1 1.2 1.3 1.3 1.3 .7 1.6 1.7 1.7 1.6
Food and kindred products «e.eeesseesesss 1.0 .8 .9 .5 4lan| - 11| - — -
Textile mill products and apparel ..cee.. 1.6 1.2 6 1.9 1.9 )| &/ w) - -— -_—
Paper and allisd products «eeeeeececes-o. 9 .9 N4 1.2 9 @) @) -— -— — -
Chemicals and allied products seseececs.s .9 b 7 .7 1.0 .7 .9 1.0 1.1 @) )
Industrial organic and inorganiec A
Chemicals veuvsesererensanassaseanes 1.1 .5 .6 4 .8 1.1] 10| @) 1.6 | @) | @)
Drugs and medicines ...cieeeecrecannnes .8 7 b 6 1.2 .5 .8 .8 @) — -
Soap, cleaners, etC. seeeeeirocsenesens .8 o4 2 /) @) /) - /) /) - -
Paint, varnish, etc. .cieeviveniencnnn. .8 7 1.0 .9 @) )| &« - ) - -
Other chemical Products sececievececsses 7 5 .8 1.1 .8 )| @) - — - -
Patroleum refining .veeececrocecesncennas 1.5 .8 1.2 .7 1.8 ) 7 1.3 1.3 W) _—
a Rubber products sevesecassccsasssssescnne .9 1.3 1.0 7 /) — _— w) — /) _—
Stone, clay,and glass products seeeessves 1.9 1.2 1.0 .8 —_— w) — 2.3 _— — _—
Primary metal industries ...ececerveca... 1.1 1.1 b 1.0 6 2.0 (1) /) @) - _—
Fabricated metal products seeveevevessacs 1.1 1.3 1.2 1.2 1.5 S @) /) @/) - _—
Machinery (except electrical) .veevee.... 1.3 .9 1.3 1.4 1.6 1.5 .6 2.2 -_— - v/
Flectrical machinery .eecevee. vens 2.0 1.0 1.5 1.3 1.2 1.6 1.0 1.7 1.0 2.5 2.3
Transportation equipment seeciesecesccnns 1.7 1.9 2.1 2.3 1.9 R4 o2 2.6 3.4 1.6 1.4
Motor vehicles and equipment .c.coev... 5.2 R4 2.5 5.6 1.7 @) @) w) w) -— -—
Alreraft and pATES .eeseereeecenvenacns 1.5 2.1 1.9 9 | @) 1.4 @) 2.9 1.3 1.6 1.
Other transportation equipment ........ 7 6 2.0 .7 /) - /) - -_ _— _—
Professional end sclentiflc instruments.. 1.4 1.3 IRYA 1.8 1.9 .8 . @) /) - w)
Photographic equipment end supplies ... 1.2 9 2.2 w) - a) | @) — ) _ w)
Other profeseionel and scientific
InBtruments eieveerirciieinecnionsons 1o 1l 1.2 1.9 1.9 .8 6 /) (2/) -— @/
Other manufacturing «oveeiiievriiavensons 1.4 1.1 1.1 N 1.3 - .8 1.0 - — _—
Nonmenufacturing seseecieviessssecennensans 1.2 .8 1.1 1.0 .8 b 1.0 1.2 1.1 W) /)
Commerciel consulting firms ....vveeneenn 1.0 7 1.0 1.2 .9 S| @) 1.4 - - -
Nonprofit research agencles viveceveeeass .9 1.0 1.1 .9 .8 o7 - /) .9 W) _—
Other nonmanufacturing ssececiivessscane 1.6 1.0 l.4 6 7 w) 1.2 &/) /) - /)

1/ Data are not shown for fewer than three companies.
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C-16. Cost of research, by inaustry and size of company, 1951
(thousands of dollars)
Al Companies with total employment of--
reporting 0 25 100 200 500 1,000 5,000 25,000 50,000 100,00C
Industry companies to to to to to ' to ’ to ;.o %o cx" reNg: ted
24 99 199 499 999 4,999 24,999 49,999 99,999 more P
A11 1nQUSETIEBassaneenneenneensennsenns|l/ $1,804,529 |$8,418 | $34,523 | $20,927 [$69,461 | $88,332 | $236,866 | $424,863 | $317,686 | $171,708 | $397,1€8] $34,577
Manufacturingessesessesorssscsssccvnass 1,624,687 | 2,080 | 10,319 | 12,509 | 49,818 | 62,157 218,765 | 420,093 | 316,329 171,570 78] /)
Food and kindred productSesecseeecss. . 23,889 27 (_/) 5 165 L6, 5,297 | 13,928 N - - (2/)
Textile mill products and apparels... 15,817 - 93 359 176 6,753 8,270 - - - 2/)
Paper and allied productS.se.eeeceecss 11,116 | (2/) ( z/) - 377 278 4,952 55453 - -~ -- -
Chemicals and allied productB.eceeses 204,230 815 2,02, | 8,190} 10,741| 31,618 89,452 /) /) - 2,731
Industrial organic and inorganic o
ChemicalBeeeseesesrsassacnrans 131,340 362 553 898 | 3,604 21,717 11,548 2/ /) @) - (2/)
Drugs and medicineS.eeesecscsecsrnse 44,4043 238 827 393 | 1,586| 5,196 14,907 (2/) - - 2/)
Soap, cleaners, etC. «.c.eeevercroccs 12,342 - 275 259 (g/) 602 (2/) 10,406 - - - --
Paint, varnish, etC. s.eseceevenone 6,486 22 468 (2/) | 2,063 (2/) 1,519 2,855 - - - -
Other chemioal products............ 10,019 | 193 6] @H| kAl @ 2/) - - - - 2/
Petroleum refiningeececcscescececsacs 92,942 &ﬂ 432 (2 1,69, 540 7,570 25,246 | 28,272 - 2/) §z

- Rubber productBeeieseescesses 22,890 205 37 981 459 1,5,7| 10,313 - 2/) -

& Stone, clay, and glass productS...... 20,752 (2 5% 209 377 610 960 ,980 2/) ol - (/)
Primary metal industriescese.cice... . 34,596 | ( 2/ 542 753 3,846 6,030 8,501 - 73 254
Fabricated metal product8..eceescssss 38,404 48 906| 2,15, ] 3,267| 3,122] 12,206 11,432 (g/) 600 - )
Machinery (except electrical)e.e.e... 99,729 275 273 916 3,822 4,720 36,522 22,945 (2/) 2/) - 964
Electrical machineryeeceeececcececese 432,343 178 1,176 3,215] 16,206| 10,871 54y '795 45,207 (%/) - (2/) 1,037
Transportation equipmenteces.cccce.s . 511,324 2N | 963 234 2,454 lL 568 33,756 132,145 | 189,657 93,174 43,501 Z_z/)

Motor vehicles and equipmente...... 94,4303 -— (2 - fg/) Ly344 11,236 - 12 2/) 2/}
Aireraft and partsSeeececeeeiccnanss 410,804 (2/) 96 234 2,126 13 27,071 118,199 | 189,657 (2/) - (2/)
Other transportation equipment..... 6,217 - 2/) - ig/) f 2,341 2,710 - - - —

Professional and scientifie
INBEIUDENtBs seeseerreesasensanne 91,813 |  453| 2,689 1,940 9,403 8,860|  9,360| 34,676 =) - - 2/

Photographie equipment and
suppliedeceisceiseiccaciacennss 30,794 68 (2/) 60| 2,556 2,900 969 - 7)) - - -

Other professional and scientific

instrumentSosssecerorerasscacne 61,019 385 2/)| 1,320| 6,87 5,90 8,391 34,676 - - - 2/)
Other manufacturingeeecsecssseesssse 24,842 139 523 1,226 1,981 5,995 9,583 5,116 15 - - 134
NOTMANULBCtUrANgessos eersnesesnsecnas| 179,842 | 6,338 21,,294 | 8,418 19,643 26,175 18,101 4,770 | 1,357 138 (_2/) 2/)
Commercial consulting firmseesssc..s 44,193 | 5,210 17,343 6,113 | 10,637 4,260 - - - - 630
Nonprofit research agencies.sevcc.es 37,577 808 3,712 1,58, 6 W64 14,559 _/) - - - - (2/)
Other nonmanufecturing....eseesessss 98,072| 320 3,149 71| 2,392 7,35 )| 4,70 1,357 138 2N 2/)

1/ This table is based on reportu from 1,772 companies.,

cost of research in 1951,

2/ Data withheld to avoid disclosing figures
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C-17. Cost of research, by industry and size of professionsl research staff, 1951

(tbousands of dollars)

Compenies with professional research staff of —
Al
Industry reporting 0 5 15 30 50 75 125 250 500 | 1,000
companies to to to to to to to to to or Not re-
4 14 <9 49 74 124 249 499 999 more ported
All industries seeevevecnons Ceeriireananonn 1/81,804,529 | $19,466 | $71,242| $80,021 | $84,897 | $67,469 | $65,409|$199,884]$252,711 $194,122| 8740, 518 $28,790
ManUfaCtUrINng secrsreoncvenenronosarascenes 1,624,687 | 15,738| 60,433 66,410 73,975 | 61,474 | 52,503| 180,523| 227,809 (é/) I (@) 21,658
Food and kindred products .eceveccceveses 23,889 974, 2,890 1,915 5,642 2/) - 8,351 - —_— - /)
Textile mill products and apparel ....... 15,817 1,059 1,793 3,044 /) 2/) 2/) (7)) . -_— — 2,141
Paper end allied products eeevea.. Ceraees 11,116 393 1,490 1,625 4422/, /) </) -— - —_— — (7))
Chemicals and allied products seesecssess 204,230 1,727 7,527 5,144 | 11,187 8,350 | 16,646| 36,651 36,147 (7)) /) 1,351
Industriel organic and inorgenic
CHOMICALE +evrveerrvnoensnnaronsans 131,340 94| 1,973 679 | 4421 | 3,068| 10,924 (2/) | 20,433] (@) /) 681
Drugs and medicines seeececercoinsaccnns 44,043 534 1,867 1,659 3,522 2,754 /) 23,078 /) —_— _— 29
Soap, cleaners, etCe cieseeresercacasns 12,342 1% 190 /) =) /) - /) z/) - _— ©/)
Puint, varnish, ete. eeevecivavarennees 6,486 178 927 680 /) (/) (=/) _— 7)) - — 257
Other chemicel products eveeeescvssnnns 10,019 325 2,570 /) 2,269 /) =) - — — - =/)
Petroleum reflning seeecseceecasecinonnss 92,942 525 1,101 =) 2,278 =/ 3,91 19,199 35,111 =) - @)
- Rubber products «uieeesieeriotreerssosanas 22,820 247 1,722 1,624 ©/) _— - /) - /) - /)
hd Store, clay, and glass products soceesses 20,752 639 1,617 857 - =/ - 16,849 - - -— =)
Primary metel industries coveivieenenanes 34,59 431 1,518 2,173 1,271 4y 407 (/) 3 /) - — 1,593
Febricated metal products seeesesesscanss 38,404 1,287 6,96/ 7,388 7,664 2,030 /) /) /) — - 1,280
Mechinery (except electrical) viveveesses 99,729 1,019| 11,010 9,614 | 11,220 9,319 6,020) 20,674 _— - @) /)
Electrical MACHINETY seeeeseocesnecoennss 432,343 | 2,281) 10,223| 13,512 | 15,95 | 10,932z | 7,650| 17,357| 12,505 39,924 299,658 2,33
Trensportation equipment weveesesceessses 511,324 | 2,128 2,672| 10,824 | 6,037 | 9,927| 1,902| 29,351| 120,318| 78,397| 249,33 | (2/)
Motor vehicles and equipment seeecosnas 94,303 5721 < 769 5,689 2,982 /) /) /) g) —_— _ @/)
Mreraft and parts seeeiecincieciainans 410,804 926 1,312 2,491 (=/) ®©/) /) 2/) z/) 78,397| 249,336 =
Other transportetion equipment ........ 6,217 630 591 2,644 /) - /) — . — _— @)
Professionsl end sclentific instruments.. 91,813 1,591 5,746 6,973 3,662 7,547 5,683 /) /) —_— /) 229
Photographic equipment and supplies ... 30,794 182 1,458 /) =/) =) /) _— =/} — /) @)
Other professional and scientitic
INSEIUMENtS seveenrevasoesararananes 61,019 | 1,409| 4,288 =) =) =/) /) /) @/ — @/ /)
Other manufecturing ceveveseveseecssssn . 24,842 1,437 4,160 1,302 4,030 - 3,847 9,143 — - —_— 923
Nonmenufacturing seeceececvessesceaneenenen 179,842 3,728 10,809 13,611{ 10,922 5,995 | 12,906| 19,361 24,902 /) ©/) 7,132
Commercial consulting firms eeeeeceesises 44,193 2,434 7,491 8,053 5,647 2,976 /) 9,965 <) | - _— 3,970
Nonprofit resesrch sgencles suiveecoivnnss 37,577 225 620 1,232 1,828 @) — ) 12,519 (=/) —_— 2,627
Other nonmenufecturing seeeseraieciiiones 98,072 1,069 2,698 4,326 3,447 ©/) /) /) /) — ©/) 535

Q._/ This totel is based on reports from 1,772 companies. In addition, the study included 181 companies that failed to supply information on the cost

of research in 1951.
Date withheld to avoid disclosing figures for individual companies, but these data are included in totals.
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‘Cv-18. Cost of Government-financed research as percent of total research cost,
by industry and size of company , 1951

All companies Compenies with fewer then 500 employees
Industry Number of Number of
companles Mean */ | Median Im’:il Upg:;‘l companies Mean ¥ | Median Lowi;l Uppezi‘l
reporting quartile | qua ® | reporting quartile | quartile
£11 1ndustries seeeseerossrecnesroreasenns. | 1/ 1,630 46.8 :10.0 0 (ARYA 888 57.6 22.0 0 90.0
Manufecturing eoveeeveeesesconcseeransccan, 1,302 46.4 9.2 0 66.4 611 59.9 20.0 o] 90.0
Food and kindred products eee.s:seesesee. 59 3.7 0 0 o 1 45 0 0 0
Textile mill products and apparel ....... 41 AVAYA .8 0 21.9 8 38.6 23.0 o] 32.0
Paper and allied products .eevcececesesn. 43 3.2 0 0 2.5 8 3.1 0 0 o]
Chemicals and allied products ececvaceaas 224 7.1 o} 0 5.0 143 11.2 0 0 5.8
Industriel organic and inorganic ’
Chemicals seserierrsrcasossresnonoes 73 9.5 0 0 6.8 4 17.2 0 o] 6.0
Drugs and medicines ...... 62 o 0 0 0 39 3.9 0 0 0
Soap, cleaners, etC. cevesvencncsasaaes 15 2.9 Q o] boke 9 5.2 0 o] 5.4
Paint, varnish, etC. ceeevecccnceracens 23 9.8 7.9 0 13.4 16 11.8 8.1 0 13.3
Other chemical products sesceeesoceanes 51 10.2 0 0 8.1 33 8.8 0 o] 8.1
Petroleun refining seecesrescrsscsesensse 43 3.1 o] 0 6.9 20 9.6 3.4 0 13.0
- Rubber products seececeecerescns ereens 30 13.6 21.7 48 37.5 14 34.6 31.7 I 60.0
o Stone, clay, and glass products seseeaces 30 .7 0 0 1.4 9 .1 ] 0 0
Primary metol industries .iieessescsceess 37 9.5 o 0 13.3 6 61.4 /) (773 /)
Fabricated metal products sseeesssceccees 124 31.1 245 0 7.3 55 78.0 7.2 0 100.0
Machinery (except electrical) sicceieese. 151 23.8 2.9 0 33.3 59 53.5 . 0 0 66.4
Flectrical machinery seceeeceesscecscenne 208 57.0 67.4 22.7 100.0 111 80.8 86.7 33.3 100.0
Transportetion equipment ...ccevieraaianss 9% 70.8 91.7 2402 100.0 24 73.3 Q4.5 40.0 100.0
Motor vehicles and equipment seeeeevae. 23 9.4 16.1 1.9 28.7 3 31.8 z/) /) /)
AMreraft and parts sevcvececescenesnons 59 85.1 100.0 82.9 100.0 18 7.7 100.0 42.9 100.0
Other transportation equipment......... 14 52.8 38.4 0 100.0 3 77.1 /) /) 2/
Professional and scientific instruments.. 136 57.3 50.0 13.6 94.6 100 7.2 50.0 13.6 100.0
Photogrephic equipment and supplies ... 21 29.1 100.0 13.9 100.0 16 93.1 100.0 10.0 100.0
Other professional and sclentific
Instruments ceeseccescresecssrasenns 115 73.0 47.0 13.6 82.3 84 70.9 50.0 13.6 9.6
Other manufacturing sceeevecccecesensnens 80 54.9 12.7 0 73.3 40 734 41.5 0 98.5
Nonmanufacturing ceeececsceessecccssovannes 328 50.6 14.2 (¢] 90.3 277 5449 26.2 o] 94.9
Commerciel consulting firms sececeseevees 220 65.4 47.8 0 100.0 208 62.9 50.0 0 100.0
Nonprofit research agencies .sveiseevessssn 33 53.2 10.3 0 50.0 29 48.4 7.3 0 48.
Other nonmanufecturlng ceeecececcanerenas 75 42,9 0 0 10.0 40 17. 0 0 10.5

See footnotes at end of table.
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C-18. Cost of Government-financed research as percent of total research cost, by industry
and size of company, 1951--Continued

Companies with 500 to 4,999 employees Companies with 5,000 or more employees
Industry Number of , Number of
Lower Upper */ Lower Upper
companies Mean/ Median companies Mean Median
reporting quartile | quartile reporting quartile | quartile
All Industries .sovececercvsscacencriosonasn 507 49.9 5.7 0 50.0 186 45.1 1.2 0 26.2
Manufacturing eeeeeeecenseosscrcrceccnncas 480 48.0 6.2 o] 50.0 175 45.7 1.7 0 26.3
Food and kindred products eeeeesscessses 28 N o] o] 0 16 46 0 0 )
Textile mill products and apparel ...... 23 25.1 0 0 6.6 9 2.6 .8 0 19.2
Paper and allied products ..eieseseveens 26 4e3 0 0 3.1 9 2.2 0 0 2.5
Chemlcals and allied products .soceee.... 55 4.3 o] 0 l.4 21 7.6 3 0 4.8
Industrial organic and inorganic
chemicals ceceeereorescranvaraceenn 17 5.1 o o 1.3 9 (_9/.7 2.7 -0 6.8
Drugs and medicines secvescescvosercas 16 o 0 0 0 6 3/) /) ©/) ©/)
Soap, cleaners, €1C. seeesccscsvosacss 3 7.0 (/) /) /) 3 .9 /) /) @)
Paint, varnish, etce seeevevecvenacess 4 6.7 2/) &/) =) 3 10.5 /) /) 2/)
Other chemical products svivececeenees 15 12.3 0 0 0 —_— — - - -_—
Petroleum refining secvecescccsssonsenes 8 .8 0 o] 0 1 2.1 .8 0 1.6
= RubbeT Products eeeeeecscseenssasencenns 9 25.7 20.5 8.8 25.1 4 11.1 /) 2/) /)
- Stone, clay, and glass products seesee.. 13 6.9 0 0 9.9 7 .9 /) ((24) /)
Primary metal industries ........c..eaen 17 27.8 1.3 0 33.3 11 4e2 A 0 .9
Fabricated metal products ceceseessenses 50 30.1 14.6 4] 50.0 13 15.0 10.2 0 46.8
Machinery (except electrical) cevevesass 71 38.7 440 0 19.3 20 8.6 2.9 0 9.3
Flectrical mechinery seseeccecsssecsccns 82 65.6 55.3 11.2 87.8 10 54.0 LYA 31.4 68.8
Trensportation equipment ...eeevencansss VAl 91.2 97.1 24.2 100.0 29 68.7 85.9 2.5 97.6
Motor vehicles and equipment ...e.e..s 10 28.6 23.4 6.2 28.7 8.2 2.5 .9 6.1
Aireraft and parts seeeeesessccrccncns 23 98.7 100.0 90.1 100.0 17 83.6 95,1 85.9 99,1
Other transportation equipment ....v.. 8 84.3 69.6 S0 100.0 3 9.9 ©/) @/ /)
Professional and scientific instruments. 28 5044 32.6 8.6 66.4 5 LTAYA 2/) ©/) /)
Photographic equipment and supplies .. A 68.3 /) 2/) =/ 1 2/) @/ (7)) 2/)
Other professional and scientific
INBErUMENtS cevvarncrrrriiorasarnes 24 4.6 /) /) 2/} 4 85.3 /) /) /)
Other manufacturing seeeececeesesceassens 29 63.4 3.0 o] 32.0 7 18.3 /) /) /)
NonmanufBcturing ceeecseeseescacsseccsanes 27 61.6 0 0 bhody 11 33.9 0 0 0
Commercial consulting firms se.evecesees 2 /) (2/) (2/) /) -— - - - _—
Nonprofit research agencles coeveveceass 4 55.5 (&/) &/) /) - - -— _— _—
Other nonmanufacturing secececesssveceee 21 61.7 o 0 0 11 33.9 0 0 0

1/ Excludes 323 companies that failed to report total research cost or Government-financed research cost. The number of companies in the three size
groups do not add to the totals shown in column 1, which include companies not reporting total employment.

2/ Means are not shown for fewer than 3 companies; medians and quartiles are not shown for fewer than 8 companies.

3/ less than 0.05 percent.

#/ Meens were computed by dividing the aggregate cost of Government-financed research by the total research cost for each specified group of companies.
They thus reflect to a great extent the experience of the largest organigzations in the group. This should be bornme in mind in comparing the means with the
medisn percentzges, which were computed from rankings of percenteges for individual companies.
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C=19 Cost of Government-financed research as percent of total
researcn cost, by industry and sise of professional
research staff, 1951

Companies with ﬁrofess,,on_g_l__r&rwff of -~
Industry All . 2 5 %5 20 20 ZS 121',2 25t2 520 1,220
t ) 0 .
Cobpariek | &° 74 % 2 Th 13} 249 439 99 | more
All industries ,.........eeeeeescenccrannes 46.8 3.4 35.6 40.5 37.0 32.3 33.4 41.1 36,0 55.4 55.3
Manufacturing ccccesccscersoccecscesscanans 46.4 3.7 33.0 40.0 34.6 30.8 27.2 37.8 32.3 55,6 56.7
Food and kindred productB eceeeceeccececas 3.7 2.2 1.0 0 14.0 (1) - 0 - - oo
Textile mill products and apperel e...... : 1.4, 15,9 31.2 34.6 ) (1/) 1) @) . - -
Paper and allied products ecceeeesceccans 3,2 6.6 1.7 9.0 3.0 ({) (%/) . - N -
Chemicals ‘and allied products eeeevece... 7.1 5.3 10.8 8.1 9.1 .5 .5 1.0 19.1 ) ()
Industrial organic and inorganic ) W an . )
chemicals sevecsce ceeressasesannaoan 9,5 n.5 8.8 1.1 12,6 8.8 8.2 1 1 1
Drugs and medicines .. oee ces 0.4 4.0 4eS 0 0 (/) ) .3 67)) - el
Soap, cleaners, etc. secsveesen 2.9 1.6 0 (1/) (l/) (y) - (y) (y) . —
Palnt, vernish, etcs cevsvscesessen ces . 9,8 6.0 9.1 5 (y) (I_L/) éy) il (;/) — ——
Other chemical products eecceevececeesse 10.2 6.2 18.5 7.5 i3.8 (/) 1/) - - - —~
Petroleum Tefining «ieveesseceasessoons . 3.1 13.0 5.3 @) 5.0 (1) o 2.5 5.2 &) -
RubbeT Products seeeeesssesosrecncansns . 13,6 22,3 21.4 31.9 /) - - %)) - (1) --
3 Stone, clay, and glass products seeescees 2.7 2,1 2.7 32.1 -- 1) - .9 - pell -
Privary metal industries ccceeeeccsceicss 9.5 26.4 43.6 6.0 ) 2.9 (1/) ) ) - —
Febricated metal producte cececeeccans ces 31.1 47.6 43.9 20.1 50.4 57.3 1 7)) (/) —— ——
Machinery (except electrical) sevecececes 23.8 31.1 16.3 23.4 22.5 12.8 27.7 49.4 - - )
Electrical machinery ceececscesssscercosss 57.0 49.9 58.1 69.3 65.1 53,3 65.0 92.6 69.8 70.8 51.9
Transportation equipment ..oceecivececenns 70.8 64.9 48.8 49.3 28.4 60.3 76.3 93.0 40.4 88.4 79.
Motor vehicles and equipment seeeeecse. 9.4 33.6 11.7 18.1 11.4 /) ) /) ) - -
Alrcraft and parts .c.ovee.o. cesirasense 85.1 72.0 73.3 8.5 (1/) 9.2 (1/) 99.3 99.1 88.4 79.7
Other transportation equipment ........ 52.8 83.3 39.9 83.2 /) - 1) - - - -
Professional and scientific instruments.. 57.7 47.5 60.8 63.5 82.1 47.8 45.0 %)) (1) - (1/)
Photographic equipment and supplies ... 29.1 36.2 85.3 (1/ /) (2/) (1) -- 1 - (/)
oth rofessional and scientific
;:slt),rzments teenesecsacanans cesesaes 73.0 49.1 52.2 63.6 79.5 35.3 46.3 (1) - .- (1)
Other manufecturing ..e..... veenen veeneas 5449 27.0 40.8 47.2 31.3 - 45.7 9.7 - - -
Nonmenufacturing seeeeeseesccecssss reenans . 50.6 38.0 49.2 43.0 51.4 48.4 57.3 70.8 67.0 (V)] w)
Commercial consulting firms .ececeeevssen 65.4 45.9 58.9 63.0 88.9 9.7 (2/) 7.5 (1) - .
Nonprofit research agencies ..eeecesesssss 53.2 0 2.8 40.9 10.1 ) - (1) 57.0 /) -
Other nonmANUFACtUTING eeessssescscncesns 42.9 27.2 25.2 3.4 12,0 @) 57.9 (1) @) pofl @)

1/ Data are not shown for fewer than three companies.
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¢+20, Cost of reseérc,h as percent of sales, by industry
and size of company, 1951

All companies Companies with fewer than 500 employses
Industry Number of Number of
Lower .Upper Lower Upper
companies Meen®/ | Median £11 1 companies Mesn ¥/ Median
reporting . quartile quartile reporting quartile | quartile
ALl 1ndustries .eceecceniccnercceniareeneane| /1,703 2.0 2.8 1.0 12.8 922 6.9 Tk 2.4 37.5
Manufacturing seseereescrceosecercrcacnsonons 1,377 2.0 2.0 .8 5.6 648 4.3 4.0 1.8 11.8
Food and kindred products ..eeeeeeccrossses 64 3 .3 .1 .6 15 .5 1.3 o2 6.2
Textile mill products and apparel «ce.seeee 45 9 6 2 1.4 11 1.3 1.2 5 2.0
Paper and allled products .ieveeessscnssssns 46 .5 o 2 7 9 .9 % .3 3.3
Chemicals and allied products ceeaveisersss 245 2.5 2.4 1.3 4T 162 2.5 2.6 1.3 5.8
Industrial organic and inorganic
chemloals cveeveesevsevovressnovssonns 81 3.0 2.1 1.3 5.0 53 2.7 2.4 1.0 8.9
Drugs and mediocines .... 65 3.3 3.5 1.7 5.8 42 3.2 3.6 1.4 6.6
Soap, aleaners, eté. ..... 16 1.1 1.7 1.3 2.7 9 2.5 1.6 1.3 46
Paint, wvarnish, etc. seceervsnrecncieraes 29 1.1 2.1 1.3 3.2 21 YA 2.4 1.7 3.9
Other chemlcal products cieevesssersenees 55 1.6 1.8 1.0 3.3 37 1.8 2ok 1.2 4e?
Petroleun refining ccveevevssvcsssnceonenns 41 .6 .6 WA 1.5 18 3.0 1.6 6 3.0
- Rubber products seececssssscsserssocroncses 31 <9 1.8 .8 3.5 14 3.9 3.3 1.9 6.8
‘o Stone, clay, and glass products sesesesesss 33 1.3 1.1 o 2.4 10 2.6 2.5 o 40
Primary metal induBtries c..ecvieiensenenes 39 A N 3 1.2 7 2.5 ©/) @) ©/)
Fabricated metal products «svseverssvereans 131 .9 1.4 .7 3.7 57 5.4 3.4 1.4 10.8
Machinery (except electriocal) ...ieveescess 164 1.5 1.5 .8 3.2 64 3.4 3.0 1.1 6.0
Electrical machinery ...cvesseevessncsonsres 213 6.4 4o 1.9 1.1 112 T4 6.4 2.7 14.9
Trangportation equipment ...vieveivecienies 98 45 3.2 1.1 10.8 24 " 6.5 4o} 2.7 9.4
Motor vehioles and equipment ...eevescees 24 1.2 1.3 ok 1.9 3 1.9 /) /) /)
Mreraft and parts cuvevevescsrorcssvnnes 60 12.7 7.7 3.2 18.8 19 9.1 4ol 3.3 12.5
Other transportation equipment sevieseess 1, .9 T ] 3.0 2 @/ @/) /) /)
Professional and sclentific instruments ... 142 5.8 8.3 34 20.0 105 11.8 10.7 48 21.7
Photographic equipment and supplies ..... 22 4.8 7.9 4.3 20.0 17 14.8 20.0 5.0 21.7
Other professional and sclentific
Instruments cusseeeivenenensiinsnrenns 120 6.4 8.3 3.1 19.6 88 11.1 10.8 47 2.4
Other manufacturing esesesessassoncanarenns 84 1.1 1.8 VA 5.0 40" 4.1 4.3 1.8 25.0
Nonmanufacturing cssessveccecsareensserncenes 326 1.8 66.7 11.1 92.3 274 7.5 T34 25.0 94.3
Commerclal consulting firms ce.vaivessviiens 222 474 T4 38.7 93.8 207 51.3 77.8 40.0 93.9
Nonprofit research agencies e.vevsvssceness 29 89.8 100.0 85.9 100.0 26 83.2 100.0 80.2 100.0
Other nonmanufacturing sesesseccssscraasans 5 1.0 2.6 7 8.1 41 5.6 6.7 2.6 28.6

See footnotes at end of table.
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C-20. Cost of

research as percent of sales, by industry and size of company, 1951--Continued

Companies with 500 to 4,999 employees Companies with 5,000 or more employees
Number of Number of
Industry companies * . Lower Upper »* Lower Upper
reporting Meen?/ | Medien quartile | quartile ;:“p’op:_ﬁﬁ: Mean® | Median quartile | quartile
A1l InAdusStTies vevvvervecocenrcsonsarsonans 536 2.0 1.3 0.5 2.9 200 1.9 0.7 0.3 2.0
MAnufBCtUring eevveeesvesnsasroocnoocneanns 509 1.9 1.3 .5 2.8 188 2.0 .8 .3 2.2
Food and kindred products ..eceaevescveaes 32 .3 2 1 N 17 3 .2 1 VA
Textile mill products end apparel ....... R4 9 A 2 1.0 9 .8 3 .1 1.0
Paper and allled products «cessssecseen.. 28 o5 oh 2 % 9 o .3 el 6
Chemicals and allied products e.veecee.an 58 2.4 1.7 1.0 2.7 22 2.6 ek 1.7 3.9
Industrial organic and inorganic

chemicBls weeeesessssncrosescnocnonn 17 2.1 1.8 1.3 2.3 10 3.2 3.7 1.8 47

Drugs and medicines seecssceccecsssncas 16 3.9 3.2 1.3 4.7 6 3.0 (/) (2/) /)
Soep,cleaners, etC. cvescscessosescsvns 4 1.8 2/) /) (2/) 3 1.0 (2/) @/ (z/)
Paint, varnish, etC. ceeeescecesransons 5 1.5 (2/) =) z/) 3 7 @) &) 2/)

Other chemical products seeecsceecseeses 16 1.3 1.0 K 1.6 - — . — —
Petroleum refining esesceseccrcecvcrrecens 8 1.3 o <3 1.3 15 .5 5 .3 N
Rubber prodUCLS ceeecorseccsesssensssassas 10 7 .8 .3 1.3 4 .S /) {2/) /)
Stone, clay, and glass products eeececess 13 7 .6 VA .8 8 1.3 1.2 A 1.4
Primary metel industries ..cceceseveccese 16 .8 .6 W2 1.2 13 WA A 2 .8
® Fabricated metel products seseseveccssnes 55 1.1 1.0 5 1.8 13 .6 A 3 .6
Machinery (except electrical) .eeveveeees /A 1.8 1.4 7 2.2 24 1.3 1.0 o5 1.5
Electrical machinery .cieecevecncencecans 87 44l 2.7 1.5 5.5 11 7.1 5.2 1.7 6.3
Transportetion equipment ceceascceecscese 42 6.1 2.2 .8 7.9 30 A 4.8 7 11.0
Motor vehicles and equipment ...veeveces 11 1.5 1.8 A 2.1 9 1.2 7 VA 1.3
Alrereft and parts ceeiesecciccccnccenes 23 15.6 5.9 1.3 17.1 17 12.5 11.0 7.5 18.0
Other transportation equipment ........ 8 1.6 6 .1 3.0 4 6 /) @)’ '(_/‘2 7Y
Professional and sclentific instruments.. 29 3.8 3.6 1.0 6.7 6 5.8 2/) /) &)
Photographic equipment and supplies ... 4 4.8 (/) (/) (=/) 1 /) (2/) (2/) ‘(2/)-
Other professional and scientific ' }
INStruments seseeeresocersotrscninnns 25 3.7 2.5 .8 5.4 5 7.6 /) @/ /)
Other manufacturing .eeseececesecscnccnns 33 1.4 .8 .2 2.8 7 .5 (=/) (_20 /)
Nonmanufacturing eeseecesseccssacssossonnss 27 W2 1.8 o4 4o 12 .8 2 (3/) .6
Commercial consulting firms cesevescecees 3 29.0 2/) (g/) (=) -— — _— - _—
Nonprofit research agencies .eeieenesenss 3 9.2 /) /) (=/) -— - _— -— _—
Other nonmanufacturing eceececssscsscecses 21 1.9 1.5 2 3.0 12 .8 .2 (3/) .6

1/ Excludes 250 companies that failed to report total research cost or value of sales (or services). The numbers of reporting companies in the
three size groups do not add to the totals shown in column 1, which include companies not reporting their total employment.

2/ Mesns are not shown for fewer than three companies; medians and quartiles not shown for fewer than eight companies.

3/ Less than 0.05 percent.

3/ Means were computed by dividing the aggregate cost of research by the total value of sales for each specified group of companies. They thus

reflect to & great extent the experience of the largest organizations in the group.
which were computed from rankings of ratios for individual companies.
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c-21.

Cost cf receerch as percent of sales, by industry and size of
professional re-earch

staff, 1951

1%}

A1 Companies with professional research staff of—
reporting o 5 15 30 50 75 125 250 500 1,000
Industry companies to to to to to to to to to or
4 14 <9 49 74 1z4 249 499 999 more
A1) industries coeevesveiroresessonsnas 2,0 0.7 0.8 1.1 -4 1.2 1.1 1.6 1.6 2.2 5.1
Manufacturing ..o.veesseseonssecsssarcoecs 2.0 .6 .8 1.0 1.3 1.2 1.0 1.5 1.5 2.1 7.0
Food and kindred products eeeeeeeee.s .3 .2 .2 .1 " (1/) - .5 -- - -
Textile mill products and apparel ... .9 .2 .5 7 %)) (2/) (1/) () -- - -
Paper and 81)ied products ..cevsseses .5 .3 .3 .£ A (1/) (1/) -- - - -~
Chemicals and allied products ..eve.. 2.5 1.2 1.7 2.0 2.0 1.4 2.1 3.7 2.3 (/) (1/)
Industrial organic and inorganic ‘ )

CHEMICELIS wovvnenesennssonnsnnss 3.0 1. 3.1 1.4 1.8 2.6 2.0 ) 4.6 %)) (1/)
Drugs and medicines .viveeeeseecnss 3.3 1.2 1.1 2.9 3.0 4.2 %)) 4.1 (1) - -
Soap, cleaners, €tC. seeeeercescocs 1.1 .9 2.3 (1) (1/) (1) -- 1) (1/) - --
Paints, varnish, ete. ......... . 1.1 1.9 1.9 2.0 (1/) (1/) (1/) - (1/) -- -
Cther chemical products v.......... 1.6 .9 1.6 1.6 1.9 (1/) (/) -- -- -- --

Petroleun refining v.oveveceenaerenesn .6 .9 .7 (1) (1/) (1/) .3 .5 9 (1/) --
Rubber products .eeeeecececcocsescnss .9 .9 1.0 .8 1/) -- .- (/) -- (1/) --
Stone, clay,and glass products ..e... 1.3 1.4 .6 .8 - 1) -- 1.5 -- -- --
Primary metal industries «....eeceeee o o .3 .9 .8 .2 (1/) (1/) (1) == -
Fabricated metal products c.evececess .9 .6 1.5 .6 .9 4.0 (/) (1/) (1/) - -~
Machinery (except electrical) .iue.e. 1.5 1.3 1.3 1.2 1.6 1.9 .9 2.5 - -~ (1/)
Flectrical machinery .uiueesececsssess 6.4 2.3 2.7 3.0 45 3.7 3.3 S11.2 10.9 6.8 7.6
Transportation equipment ..c.veescees 4§ 1.1 .8 1.3 1.6 1.3 .5 6.C 2.1 24.8 12,2
Motor vehicles and equipment ...... 1.2 .6 .8 1.0 1.0 1) (/) 1) (1/) - -
Aircraft and Parts sescesssccencene 12.7 2.9 1.7 5.2 (/) 10.4 (1/) 10.0 11.8 2.8 12.2
Other transportation equipment .... .9 1.0 WA 1.3 (1/) - (/) - - - -
Professional and scientific instruments| 5.8 3.5 3.9 3.6 18.7 3.9 5.5 ) 1) - (1/)
Photographic equipment and supplies . 4.8 443 5.8 2/) (1) (1) 1) - - - (67))
Other professional and scientific
Iinstruments ..iviesiereoverecacnnna 6.4 3.4 3.5 3.5 18.1 3.0 5.6 (/) (" -- 1)
Other manufacturing ..vveivecesccnsscos 1.1 .5 3 1.4 3.0 - 1.2 4.9 - - -
Nonmanufacturing ceveseesssenssosessncens 1.8 1.0 £ 3.3 4.1 2.2 2.0 6.0 91.0 (9] (1)
Commercial consulting firms ....eeevees| 47.4 30.3 30.¢ 37.4 83.5 94.0 (1/) 75.1 (1/) -- -
Nonprofit research &gencies ..eveeeeees| 89.8 13.2 88.6 1) 97.2 (/) -- (/) /) (2/) --
Cther nonmanufacturing ...veeeececenses 1.0 .3 W1 1.2 1.4 (1/) 1.6 (1/) - - (1)

1/ Date are not shown for fewer than three companies.

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



c8

Digitized for FRASER

http://fraser.stlouisfed.org/

Cc-22.

Average cost per research engineer or scie7tist by industry and

size of company, 1951 4

All companies Companies with fewer than 500 employees
Number of Number of v
Industry co »/ Lower Upper »/ Lowser pper
mpanies Mean Median companies Mean Median i
reporting ! quartile | quartile reporting quartile quartile
All industries.eeieseseccscesccerscessssocase 2/ 1,65, |$21,900 | $13,500 | $ 8,900 | $20,500 877 $14,800 $11,300 | $7,500 $18,000
ManuLacturingese.ececssssecscocncensoccassns 1,346 22,500 | 14,200 9,200 21,000 621 15,600 11,100 7,500 18,000
Food and kindred productBseccesccsccscecss 61 17,000 14,900 10,000 20,000 14 10,600 9,400 6,700 10,900
Textile mill products and apparelessscccecs 43 19,200 14,000 10,000 20,800 10 10,200 10,000 5,000 12,500
Paper and allied product®...sseececescesess 46 13,500 | 11,200 8,300 14,400 9 11,400 10,000 6,000 10,000
Chemicals and allied productSeeccssssessos 239 16,500 | 10,000 7,500 16,100 152 12,500 8,900 6,700 13,500
Industrial organic and inorganic
ChemicAls,eseeescescoscsancescassness 7 18,200 | 11,000 7,000 16,300 49 12,200 8,300 6,600 15,000
Drugs and medicineS.eececscssessesccccen 67 16,400 | 10,000 7,100 16,600 42 10,200 8,500 5,000 12,300
Soap, cleaners, etC. seveeseresvesosaras 15 14,900 | 11,500 8,100 15,600 8 10,000 8,700 8,000 11,500
Paint, varnish, etC. sccecosccssccsncsne 26 7,100 9,700 6,600 11,700 19 9,900 9,900 7,500 11,500
Other chemical productSecsceeseessssacsss 54 13,500 | 10,000 7,800 16,500 34 12,500 9,800 6,700 14,300
4 | 20,900 | 17,200 12,500 | 19,700 19 20,500 12,500 | 7,700 17,500
30- | 13,600 | 12,500 8,500 16,300 1 12,800 10,600 8, 500 12,500
Stone, clay, and glass productBecseeesccse 34 18,600 | 14,300 9,200 20,000 12 13,300 10.400 4,600 18,800
Primary metal industrieSeeeccececescsccene 37 21,500 | 16,700 | 11,200 23,900 6 14,500 (3/) (%/) &3/)
Fabricated metal productS8.eescecessscsscsce 128 16,500 15,000 9,100 22,000 55 16,000 12, 7,700 20,900
Machinery (except electrical).eesceccecces 157 18,300 15,200 9,800 21,700 59 16,[.00 10,500 6,700 17,000
Electrical machineryeeeececesesssssscccssss 213 28,100 | 15,600 10,000 25,000 112 19,000 14,200 9,400 23,700
Transportation equipment.essescscccescecce 97 27,600 22,500 13,200 40,100 24 22,200 16,600 9,200 28,400
Motor vehicles and equipment.ssessssss.s 23 | 68,600 | 28,900| 14,900 | 65,900 3 12,400 (%)) 6%} {3/)
Adreraft and partSececscescees 60 | 24,300 | 21,300 15,000 37,000 19 24,300 16,300 8,000 25,000
Other transportation equipment...eesess L | 30,800 | 15,400| 11,500 | 25,000 2 {3 3 (3 3/
Professional and scientific instruments... 137 17,900 | 14,200 8,000 20,000 97 16,000 12,500 7,500 20,000
Photographic equipment and supplieS..... 22 17,300 15,200 7,200 20,000 16 15,600 14,800 5,800 21,900
Other professional and scientifie .
INSErUMENTSe cacsecacosasrssssonsssane 15 | 18,200 | 13,700 ,300 | 20,000 g1 16,200 11,700 | 7,700 19,300
Other mANUEACHUriNgeseecsseosseescssessoca 80 19,400 | 13,100| 10,000 21,100 38 15,000 11,300 8,600 18,400
Nonmanufacturingessessesssecssssasssesssnens 308 17,800 | 11,600 7,700 18,500 256 13,900 11,500 7,500 18,000
Commercial consulting firMBoeseecessssesss 201 | 15,00 { 11,200 7,500 | 17,900 189 14,300 11,200 7,500 17,900
Nonprofit research agencies.ssssssscsssece 32 12,400 10,800 7y 100 15,000 28 11,400 10,800 6,500 15,000
Other nonmanufacturingecsececececssescecccse 75 23,300 12,500 9, 25,000 39 19,100 12,500 9,000 23,000

See footnotes at end of table.
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C-22. Average cost per research engineer or, scientist, by industry and
size of company, 1951 1/-~Continued

Companies with 500 to 4,999 employees

Companies with 5,000 or more employees

£g

Industry Number of Number of
Lower Upper er o Lower Upper
companies Mean ' | Median companies * PP
reporting € quartile | quartile) eggrting Mean 2/ | Median quartile { quartile
All 1ndUEErieSessecrscscossnsocssrsacensns 535 $18,100 $15,400| $10,000 $23,200 192 $24,,300 $18,000 | $13,200 [ $23,700
MENUFBCLUTANE savresercnrervocerroncssrsanes 508 18,400 15,500 10,000 23,200 183 24,400 18,300 13,500 23,700
Food and kindred proCucts eecevrcecrsseevae 32 15,000 15,300 10,000 20,200 1 18,200 17,200 13,900 19,300
Textile mill products and apparel «i......| 22 19,600 13,900| 10,000 | 16,700 10 20,000 10,400 | 10,000 | 22,700
g;pe;- aid alﬁieglgrgductgu.;. cersecrcanins zg 12,100 12,100 8,300 14,200 9 15,400 12,700 9,400 18,100
emicals and allied products ceseevseesns 14,700 13,000 9,300 16,800 22 1 2
Industriel organic and inorgenic ! ' 3 ' 72900 15,200 12,000 19,200
chemic8lB cavevaveneacrsosanvcncsosns 17 12,900 11,100 7,500 14,400 10 19,600 183200 13,300 24,300
Drugs and medicines .eiieeescereiireinns 18 17,600 16.400| 9,700 20, 500 6 16,900 3/ { i3/
Soap, cleaners, @tC. seivestncarerancrns 4 12,600 s fz/) f 3 15,700 (2/) (2/) (
Paint, varnish, etc. cvevvieceroroanaees 4 10,800 (2/) ( 3 5,100 (2/) (2/) 2/)
Other chemicel product® seecieecesscesns 17 13 ,600 13,10 7,800 29,300 - i - - —
Poetroleum refining cciceecesiciancasoceass 8 17,900 15,100 13,300 17,500 16 21,000 19,000 16,600 20,000
RUbDEr ProdUCLS osesserserersrnsensensenne| 10 18,100 | 155800| 7,700 | 27,000 4| 130400 (é/) %)) 1Y)
Stone, clay, and glass products s.ceveee.. 13 13,700 11,500 9,000 18,400 8 19,700 18,€00 12,900 22,700
Primary metal industries .isovevscencenens 17 16,800 13,1c0 10,300 20,500 12 22,600 17,900 12,300 24,100
Fabriceted metel products seeveseesessenss 5, 15,900 15,500| 10,100 22,800 13 17,800 18,000 12,000 20,000
Machinery (except electrical) sevivevreen. 75 20,900 16,200 1¢,000 21,700 21 16,600 20,200 13,900 28,500
Electrical machinery sciceestiesasaececass 86 18,100 17,100 12,200 25,000 11 32,400 19,100 15,600 244500
Transportotion equipment eccvieiareronenes 41 27,300 24,600 16,300 37,000 30 27,700 23,300 14,900 43,800
Motor vehicles and equipment seesceceess 10 31,100 33,700 11,800 63,900 9 75,500 65,900 11,300 74,4900
Airereft end PAXtE iviieeiieriniiniann. 23 26,000 24,500 17,300 27,500 17 24,100 24,100 15,800 42,300
Other tramsportation equipment .e.cvee.. 8 49,400 11,600 5,000 25,000 4 21,500 t (2/) (2/)
Professional and scientific instruments .. 31 14,900 15,400 8,900 19,000 [ 19,600
Photographic equipment and supplies .... 5 10,300 z}_/ ) (2/ ) t 1 (2/) 8/)/) f% 87;
Other professional and scientific
INEtruments ecessevinecrrrieciesennes 26 16,900 15,000 8,800 20,000 5 19, 500 3/) (3/) 3/)
Other manufecturdng cvecevessercaracanancs 31 21,700 15,700 11,300 22,700 7 17,100 3/) 3/ 3/)
NonmenULACtUrAng oeesossevarocrsrssosanansns 27 16,900 11,700 8,200 19,900 1 22,100 12,900 10,500 15,300
Commercial consulting firms .veveeveceecss 2 3/ ( 3/) 3/) - - — -— -
Nonprofit research sgencies ...... e 4 3,000 ( 673 ( — — — — ——
Other nonmanufa_cturing P 21 25,500 10,000 7,500 25, 11 22,100 12,900 10,500 15,300

1/ Cost figures rounded to the nearest $100.

2/ Fxcludes 299 compenies that failed to report total research cost or
companies in the three sige groups do not add to the bota}s shown in column 1,
Means are not shown for fewer than three companies;

number of research engineers and sclentists.
which include companies not reporting their total employment.
mediens and quartiles are not shown for fewer than eight companies.

The number of reporting

#/ Means were computed by dividing the total cost of research by the average number of research engineers and scientists for each specified

group of compenies. They thus reflect to a gres
comparing the means with the median ratios, whic

Digitized for FRASER
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t extent the experience of the largest organizations in the group.
h were computed from renkings of ratios for individual companies.

This should be borne in mind in



C-23. Average cost per research engineer or scientist, by industry and size of professional research staff, 1951 1/

Al Companies with professional research staff of--
Industry reporting 0 5 15 30 50 75 125 250 500 1,000
companies to to to to to to to to to or
4 14 29 49 T4 124 249 499 999 more
A1l induStri®s seensesenesrecorescssescsans $21,900 $15,500 | $17,700 | §17,800 | $17,800 | $17,100 | $14,500 | $21,000 | $24,900 | $22,500 | $25,000
MaNUfECLUTINE veevescsosoccasnsancocncnnose 22,500 16,300 17,900 18,100 18,800 17,600 13,500 21,500 26,200 23,900 25,100
Food and kindred products seeeessesecess 17,000 18,000 | 17,600 | 12,300 | 27,300 =/) — 14,800 — - -
Textile mill oproducts and apperel ....... 19,200 19,600 17,900 19,600 =/ &/) ) =/) - - _—
Paper and allied Products seceseeessssees 13,500 12,300 12,600 | 13,100 | 11,700 =/) =) -— -_— -— -—
Chemicals and allied products eeeecevecas 16,500 10,700 13,100 12,200 14,200 12,900 13,900 19,300 15,000 /) (/)
Industrial organic and inorganic
chemicals sasceeenosccnconrnsacnnces 18,200 9,900 13,600 8,600 13,000 14,800 14,100 /) 20,900 /) /)
Drugs end medicines s.eeceeensnsassenns 16,400 11,600 10,700 12,100 | 19,400 15,300 =/) 19,300 /) — -
Soap, cleaners, etC. seeceeescsessecnns 14,900 16,300 8,600 /) /) /) - @/) /) - -—
Paint, varnish, etCe eecesccscscocasaes 7,100 9,900 | 12,700 8,800 /) 2/) 2/) -— 2/) - -—
Other chemical DrodUcts sesevesceccacss 13,500 9,000 | 15,900 | 19,500 | 13,600 (2/) ©)) - @) - -
Petroleum refining seeeeeessescsscerssces 20,900 14,600 | 15,500 ®/) | 23,200 /) | 16,000 | 20,500 | 20,000 (/) -
Rubber Products eeesssesescesossocccsosns 13,600 13,000 17,900 12,300 /) —-— - 10,400 - 14,700 -—
2 Stone, clay, and glass products .eee.e... 18,600 21,500 | 14,807 | 10,000 — ®/) - 30,200 _— _— -
Primery metal industries siceeceesccecens 21,500 22,700 | 16,700 | 23,600 11,900 | 19,200 (/) (2/) /) - -
Fabricated metel products sesecesesce-eas 16,500 14,100 | «0,700 | 16,500 | 15,900 | 12,000 /) /) /) - -
Machinery (except electrical) .ccacenaees 18,300 12,600 22,200 16,800 24,500 17,800 13,000 26,600 - - /)
Flectrical mechinery ccciecevecccctcnanes 28,100 17,700 9,000 19,700 19,500 18,600 11,600 | 18,700 14,500 21,400 36,300
Transportation equipment seeeeeececancens 27,600 35,500 17,700 41,600 27,900 29,500 9,200 28,900 56,400 37,200 20,800
Motor vehicles and equipment seseesee.. 68,600 63,600 20,200 54,700 | 20,90 @) =/) /) /) - _—
Alreraft and pArtS cececiereccconacnnss 24,4300 25,000 16,200 25,200 /) 25,100 2/) 31,000 31,600 37,200 | 20,800
Other transportetion equipment ....... 30,800 45,000 18,500 46,400 /) -— /) — — _— -
Professional and scientific instruments.. 17,900 15,000 | 18,100 | 17,000 | 18,700 | 15,400 | 13,900 (2/) (2/) - /)
Photographic equipment and supplies.... 17,300 15,200 31,000 /) (/) /) /) - (=/) - /)
Other professional and sclentific
Instruments seecessesccrenrcecenaone 18,200 5,000 15,900 17,600 19,700 14,100 18,100 /) (/) - /)
Other manufacturing .eevecessossscsacsens 19,400 15,500 19,100 13,600 29,000 — /) 20,100 —-— - -
Nonmenufacturing seceeeesvecessseacasacconss 17,800 . 12,900 | 17,000 16,900 | 12,900 13,800 20,600 17,400 17,200 @) /)
Commercisl consulting firmg .ecececsenses 15,100 12,100 17,000 16,300 13,000 14,400 @/) 18,500 @©/) —_— -
Nonprofit research agencies sevveevencnns 12,400 12,500 12,400 13,200 10,100 2/) /) (=/) /) /) -
Other nonmanufacturing .iceeesesssasecens 23,300 15,500 | 17,900 | 19,700 5,000 /) 23,100 2/) /) - /)

1/ Cost figures rounded to the nearest $100.
2/ Data are not shown for fewer than three companies.
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C-24. Average cost per research engineer or scientist on Government-fi

by industry and size of comoany, 1951 =

1

7anced research,

A1)l companies Companies with fewer than 500 employees
Industry Number of Number of 4
* Lower Upper * Lower Upper
ccmpan'iea Mean _/ Median quartile | quartile companies Mea.n-/ Median quartile | quartile
reporting reporting
A1) AndustrieSeeeeesreereennroreieeneeaoneenes | 2/ 813 |$23,900 | $11,400 | $ 6,800 | $20,300 433 $15,800 $10,600 | $6,000 | #19,500
MANUERCHUr NG e s aseerasnsnnereernnnnsnassssnsnas 657 24,500 | 11,700 7,000 20,900 292 17,700 10, 500 6,000 20,000
Food and kindred produCtS....esecesscceseeces 7 4,200 3/ 3/ 3/) 3 4,800 (3/) (3/) (3/)
Textile mill products and apparelec.eecececess 18 31,900 13,900 3,000 30,000 3 14,800 /) (3/) (3/)
Paper and allied produCtBesscscscseeceaccsces 10 12,000 8,500 4,000 16,200 - -- - - --
Chemicals and allied productSceeecsvescsccase 61 22,400 8,300 5,000 15,500 30 11,400 6,300 5,000 12,000
Industrial organie and inorganic
CDEMICALSa s e sseanersnrennsssanssnnanss .. 27 30,700 9,500 5,300 17,500 1L 13,800 6,300 5,000 12,000
Drugs and medicines,....vsensrne. 8 8,400 | 5,000 3,000 6,700 4 11,100 (3/) {3/) {3/)
S0BD, CLOBNETS, O4C. uvesesensuss 5 | 10,400 B/, (3/) (3/) 2 (2/) (3/) (3/) (3/)
Paint, varnish, €tC. seveceecocsscrsosonans 10 7,300 6,700 3,800 10,000 5 9,100 (3/) (3/) 3/
Other chemical ProduCtSessssseeesecccaacsns 1 13,900 10,100 5,000 13,300 5 9,300 (3/) (3/) (3/)
Petroleum refiningessssseccescsscesssacrscces 18 15,800 11,000 5,000 18,200 6 8,400 3/) 3/) (3/)
RUDDET $TOAUCE S0 s assoraesresnvnnsonnnoseenes 18 9,300 9,400 6,000 12,500 8 9,100 9,400 5,000 10,500
Stone, clay, and glass productSececcceccssssse 10 9,300 9,200 2,000 11,000 - -~ - - -
Primary metal 1ndustries.eeseseeeeeececeeeces 18 20,300 | 12,100 4,000 20,000 3 18,500 (3/) (3/) (3/)
Fabricated metal productSeeseecescsscescsccss 71 14,9C0 12,200 7,500 18,800 32 16,700 13,800 6,700 25,000
Machinery (except electrical)eusseasescaseess €6 21,700 11,900 7,400 18,000 23 18,700 9,300 5,000 15,800
Electrical machinerY..e.eeeeseseeseseroonsoss 158 29,400 | 12,600 8,300 22,400 &z 18,800 11,000 7,500 21,300
Transportation equipmentieceee..n.. i 24,000 1£,700 10,000 30,100 18 22,400 14,600 8,000 28,400
Motor vehicles and equipment..... 17 34,200 11,300C 8,000 16,000 2 z'} ) 3/ (2/)
Adreraft and partSe..ccveeccveesensesnanss 51 23,700 20,300 12,500 30,100 14 22,300 14,600 8,000 16,300
Other trenSportation equipmentes........... 9 | 42,500 | 10,000 4,500 | 28,400 2 {(3/) {3/) {3/ {3/)
Professional and scientific instruments.s.... 89 19,800 12,400 7,500 23,200 (A 18,400 10,600 6,000 21,300
Photographic equipment and supplieS..ee.s.. 16 13,300 13,500 7,200 21,900 12 21,000 14,300 44500 21,900
Other professional and scientific
INBETUMENLS e et v s annsvaeronnnennsnsennnes 73 21,100 | 11,900 7,000 24,500 52 17,600 10,300 6,000 21,100
Other MANUTACHUTING..evs.seeseesenanssnsnenes 36 17,200 | 10,300 5,700 19,100 18 14,700 12,900 7,100 19,100
NODMANUTACEULING s ¢ 4 v vsnonnsnneensessonessnsans 156 20,100 | 11,200 6,200 20,300 141 13,700 10,900 5,900 16,700
Comnercial consulting firMSee..esvee.vreseees 121 15,700 | 11,200 6,700 17,100 117 14,500 11,200 6,700 17,100
Nonprofit research agencieSeeseiveeiencicsenss 17 12,800 8,400 4,300 11,400 1% 10,800 7,100 44300 10,700
Other nonmanufecturinge.ceseseevsscrcrsonnnse 18 32,300 29,000 6,000 33,500 10 17,000 10,200 5,000 29,900

See footnotes at end of table,
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C-24. Average cost per research engineer or scientist on Government-finenced research,
by industry ana size of company, 1951 1/—Continued

Companies with 500 to 4,999 emplbyees

Companies with 5,000 or more employees

Number of

| Number of

Lower Upper
Industry companies Mean ¥ | Medlan | LO¥CT UPPer | compantes Mean %/ | Median PP
repg rting quartile quartile reporting quartile | quartile
A1) industrieSeeesceessossocrsssecnsananes 255 $21,000 $12,400| $ 8,000 $24,500 98 . $26, 500 $15,400 | § 8,800 | $23,200
MENULACEUTANG. «vvvveasrrreneeersennaconnes 245 20,800 12,200 7,900 22,400 97 26,500 14,800 8,800 | 20,800
Food and kindred producCtSececcesvecccsses 3 3,700 3/) (3/) (3N 1 3/ (3/)) (5%) (3/)
Textile mill products and apparelececcces 9 40,100 11,000 1,000 31,300 5 16,700 (3/) ( (2/)
Paper and allied productBececsssessvecas 7 11,100 ( ( t}/) 3 13,600 (3/) 3N (3/)
Chemicals and allied productSecs.ccccess 18 11,400 9,100 3 15,500 10 35,000 12,400 5,000 23,500
Industrial organic and inorganie ¢ (2/) 3/ (2/) 6 1.1 /) (2/) /)
ChemicalBeseearoesersncsaosaaronans 13,400 41,100
Drugs end médicineS.eeeecscecccsvenscoe 3 6:700 (2/) (2/) (2/) 1 (2/) (2/) (}/) (2/)
Soap, cleaners, €tC. seecsscecssscscnen 2 (2/) (3/) (3/) (3/) 1 (2/) (3/) (3/) (3/)
Paint, varnish, etCe e.eveesvveonsnose 3 4,600 ( (3/) (3/) 2 (3N (3/) (3/) (3/)
Other chemical productS8.ecceevsscecses 4 17,500 3/ 3/ 3N - - -- - -
Petroleum refiningeecesescsscsssacsssnce 1 a3/ (3/) z/) 3/} 10 16,100 13,800 8,300 19,000
Rubber productbe.e.cceieerscsssssssesans 4 10,500 (3/) (3/) (3/) 4 9’300 t}/) {2/) il/)
& Stone, clay, and glass productS.e....... 6 5,500 (%Q) 3/} (3/) 2 (2/) (3/) (3/) (3/)
Primary metal industrieSececeecscscevene 8 14,900 14, 6,400 19,000 é 26,000 (3/) (3/) (3/)
Fabricated metal productS8esesc.sccrvesoe 29 12,900 11,700 7,600 15,000 6 19,600 7)) 7)) (3/)
Machinery (except electrical)eeeececscese 31 27,900 12,700 8,200 18,800 11 9,700 16,000 9,800 17,300
Electrical machineryeeeecceeccceccccecns 62 18,500 16,200 8,900 25,000 9 36,200 18,200 6,000 24,300
Transportation eqUIPMENte...eeeeeeeeeees 34 27,100 19,900 9,600 29,900 23 23,600 17,400 9,500 | 41,900
Motor vehicles and equipment.......... 8 24,7000 13,200 8,100 36,000 3 38,700 {3/ t3) {3/
Aireraft and part8.c.iccesecccccncacses 20 26,100 21,900 16,300 26,700 16 23,400 28,200 16,200 43,800
Other transportation equipment.esseees 6 7,400 z}/) t}/) (2/) 1 (2/ ) fz/) (2/ ) z}/)
Professional and scientific instruments. 18 12,900 12,900 8,300 37,600 4 23,300 (3N 3/ 3/
Photographic equipment and supplies... 4 8,900 t 3/) t}/) z 3/) - - R - i
Other profesaional and scientifie
instrumentSesessceserescenancensane L 16,600 13,600| 11,600 25,000 4 23,400 /) 3/) (3N
Other manufacturingeseesssssccssecssccas 15 19,500 10,000 550000 17,900 3 9,800 3/) 3/) (3/)
Nonmanufacturingseesessecccncassessecsoane 10 22,000 27,900 8,400 32,200 1 3/ 3/) 3/ 3/)
Commercial consulting firmS.oecisesessnss 2 ( (3/) ( ( - - - - -
Nonprofit research agencies..,.....ceesues 3 14,%)0 (g) (% (% - -~ - - -
Other nonmanufacturingeeeceeescessscsesss 5 34,500 (3/) €74 (3/) 1 3/) &%) N N

1/ Cost figures rounded to nearest $100.

2/ FExcludes 727 companies that did not have any Government-financed research.
Government-financed research or number of research engineers and scientists working on Government-financed contracts.

in the three size groups do not add to the totals shown in column 1, which include companies not reporting their total employment.
Means sre not shown for fewer than three campanies; medians and quartiles are not shown for fewer than eight companies.
#/ Means were computed by dividing the aggregate cost of Government-financed research by the average number of research engineers and scientists

working on Government contracts for each specified group of companies.
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Alsc excludes 413 companies that failed to report either cost of
The number of reporting companies

They thus reflect to a great extent the experience of the largest organizations
in the group. This should be borne in mind in comparing the means with the median ratios, which were computed from rankings of ratios for individual



C-25. Average cost per research engineer or scientist on Govermment-financed research, by industry and size of
professional research staff, 1951 1/
a1 Companies with professional research staff of =--
Industry reporting 0 5 15 30 50 75 125 250 500 1,000
companies to to to to to to to to to or
4 p7A 29 49 74 12/ 249 499 999 more
Al1l 1ndustried ..eveseesvecsnsocssscsssanes $23,900 | $16,400 | $17,500 | $19,800 |$16,600 |$16,700 {$17,300 | $23,900 | $25,800 | $28,200 | $25,700
MANULACtUriNg vovsassenacsessosaassonsaonce 24,500 16,800 | 17,400 | 21,700 | 18,500 | 17,200 | 13,900 | 24,800 | 26,700 | 30,200 | 25,400
Food and kindred products ceeceecescscsas 4,200 4,800 3,900 - - -- - - - - -
Textile mill products and apparel ....... 31,900 14,600 | 21,200 | 50,200 - (2/) - -- - - --
Paper and allied products sieeessceecssse 12,000 10,000 | 3,800 | 15,700 |. 12,700 2/ - - - -~ -
Chemicals and allied products eeeescceaes 22,400 8,100 | 15,700 | 1c,500 | 10,800 { 13,500 | 17,000 8,700 | 57,900 (2/) 2/
Industrial organic and inorganic
ChemiCAlE wovssesrssarsosasssoansans 30,700 10,800 | 14,200 | 6,000 | 15,500 | 26,700 | 17,400 2/ (2/) 2/) (2/)
Drugs end medicines .e.sesssscessenens 8,400 6,700 | 13,300 | -- - 2y | i 7,500 | - = =
Soap, cleaners, etC. cccecscscaccocenes 10,400 -- - (2/) - (2/) - (g/) - - -
Paint, varnish, etC. ceesssscecsorcenss 7,300 2,500 7,600 | 7,500 (2/) (2/) - - (/) - -
Other. chemical products .c...cceccscceoe 13,900 4,000 | 20,300 | 33,300 9,500 - 2/) - -- -- -
Petroleum refining e.cvevcceccecececncsons 15,800 10,700 5,000 - 9,500 (2/) - 17,700 | 1%,900 (2/) -
® RUDDET ProdUCt® o evaseessessssensennsnss 9,300 | 13,300 | &,500| 10,200 | 2/ | - - | i /) -
= Stone, clay, and glass products sceceeess 9,300 9,000 8,600 9,800 -- 2/) - 9,300 - - --
Primary metal industries .isiecececccocens 20,300 22,200 | 24,500 4,000 (2/) | 18,300 (2/) (2/) (2/) - -
Fabricated metal products8 .esececcesceess 14,900 18,000 | 19,500 | 12,100 | 18,300 9,800 (2/) - (2/) - -
Machinery (except electrical) seceesens.s 21,700 12,100 | 16,700 | 23,000 | 13,200 | 15,800 | 12,600 | 39,200 -- - /)
Electrical MAChINETY seessesscsasassscnce 29,400 1,300 | 18,100 | 20,400 | 19,900 | 15,900 | 17,700 | 18,000 | 14,100 (2/) | 42,%0
Transportation equipmént .iecveeevesnacns 24,000 37,000 | 13,500 | 42,000 | 27,300 | 23,300 8,200 { 31,500 | 33,700 | 37,100 19,300
Motor vehlcles and equipmont w.ses.ess. 34,200 | 32,000 | 8,200 | 46,800 | {2/) | | bn| bnl| bn| = =
Alrcraft and PArtS cessecscssecscsnnece 23,700 26,000 | 14,400 | 25,400 (2/) | 24,900 (2/) | 31,8c0| 31,300 | 37,100 | 19,300
Other transportation equipment ....ve.. 42,500 65,600 | 13,800 | 100,000 - - (2/) - - -~ -
Professional and scientific instruments,, 19,800 1,700 | 19,600 | 21,700 | 22,300 | 17,100 [ 18,600 (2/) (2/) - 2/
Photographie equipment and supplies ... 13,300 7,300 | 30,300 |  (2/) 2/) {2/) 2| - cGh|l - =
Other professional and scientific
InsStruments ceviecerescsescesraonas 21,100 15,800 | 15,700 | 22,500 | 25,000 | 13,900 [ 20,000 2/) - - 2/)
Cther manufacturing seeeseeceecccessenees 17,200 8,600 | 16,000 | 11,000 | 17,000 - 11,300 | 21,600 - - -
Nonmanmifacturing eessecessssesrescescnssons 20,100 1,800 17,900 | 14,800 | 11,600 | 14,200 | 29,50C | 20,300 { 22,400 (2/) (2/)
Commercial consulting FiTMB .ovseseeennes 15,700 13,100 | 17,300 | 15,200 | 12,500 | 14,700 (2/) | 23,800 (2/) - -
Nonprofit research agencies veveecesseses 12,800 -- 10,100 | 9,000 | 4,100 (3/) - fg/) 18,200 (2/) --
Other nonmanufacturing .eeeeececsccescces 32,300 25,100 | 25,800 | 34,300 | 12,100 -- 38,900 (2/) (2/) - (2/)

1/ Cost figures rounded to the nearest $100.

2/ Data are not shown for fewer than three companies.
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C-26. Average cost per research worker, by industry and size of company, 1951 L/

All companies

Companies with fewer than 500 employees

Industry Number of Lower Upper Number of Lower Upper
companies | Mean*/| Median companies Mean ¥/ | Median artile
Soperting 74 quartile | quartile| 297070 °2 quartile | quer
All IndustrieSe.eseceseccsrsnccrscenrasnnnnes 2/ 1,666 $8,800 | $7,300 $5,200 $10,000 885 $7,700 $6,700 $.,800 $10,000
o
MENULACHUT NG e auveesasanesascsasesacsansesns 1,31 | 8,900 | 7,300 5,300 10,000 612 7,800 6,700 4,800 10,000
Food and kindred productSeeeseessscecessse 61 | 8,700 | 8,700 6,400 10,000 13 5,800 6,300 4,000 10,000
Textile mill products and appareleeccsscccs 45 8,500 7,100 5,000 9,500 10 7,100 5,000 4,600 8,300
Paper and allied productSessecescecccscoes 47 7,100 7,000 6,000 8,500 9 5,600 6,000 3,600 6,700
Chemicals and allied productSeeceeccescsss 238 7,900 7,000 5,000 8,500 155 . 6,100 5,000 8,000
Industrial organic and inorganie
ChEMICA1Baeoesresnnnssersnnsasasosne 7 | 7,800 | 7,000 5,000 8,300 50 7,700 6,800 5,000 9,800
Drugs and mediCineSeeeessecesscesscsssse &, | 9,20c | 7,100 5,000 9,200 39 6,700 6,000 4,000 7,700
Soap, cleaners, e€tCe covesssvaccccrnnnss 15 8,600 8,000 5,800 9,500 9 7,800 7,100 5,600 10,000
Paint, varnish, etCe seeccesessscssccses 28 | 4,000 | 5,700 4,000 7,000 21 5,300 5,800 3,600 7,100
Other chemical product8ee.secscescessass & | 7,600 | 6,600 5,000 8,300 36 6,900 5,500 4,800 7,400
Petroleum refiningeeses.scessscsesscsssass 43 8,200 | 7,600 6,000 9,400 18 7,400 6,500 5,000 8,300
2 RUBbET ProGUCEBesseeesssescssosocasosssnes 30 | 7,200 | 7,200 5,000 9,400 13 8,700 7,100 3,600 10,€00
Stone, clay, and glass productB..ceceeeses 33 6,600 { 6,600 4,500 8,900 2 7,700 5,300 44400 10,400
Primary metal indUStTLeS.e...esseesesseses 39 | 10,200 | 8,200 6,200 | 11,100 6 9,900 {3/) {3/ t3/)
Fabricated metal product8es.seecssssssesse 127 | 7,90 | 7,000 5,300 9,900 5, 7,600 6,300 5,000 8,300
Machinery (except electrical)eacescceevnes 160 8,000 | 7,300 5,000 10,400 58 8,300 6,300 4,000 10,000
Electrical MAChINeTrYes.ceeesnseseasasesane 209 | 9,400 | 7,700 5,100 10,300 109 8,400 7,900 5,000 10,800
Transportation equipmentseescveceeesocseee 96 10,000 8,700 6,100 12,400 24 7,800 7,300 5,000 10,000
Motor vehicles and equipmente....e.e...s 23 | 10,900 | 8,800 7,000 11,300 3 8,000 fz/) /) fz/)
Adreraft and PartSecececescocessensesees 58 | 9,700 | 8,500 5,500 13,700 18 7,800 7,000 4,000 10,000
Other transportation equipment.......... 15 | 15,500 | 9,300 6,000 | 11,700 3 7,800 {3/) (3/) {3/
Professional and scientific instruments... 136 7,500 6,800 4,900 9,000 9 7,600 6,700 4,500 9,400
Photographic equipment and suppliesse.ss 20 7,500 7,700 5,700 10,100 1 10,400 8,500 6,300 10,900
Other professional and scientifie
INEBETUMENtSa0sotesasarnssennnossonnne 16 | 7,400 | 6,800 4,800 9,000 ) 7,100 6,300 4,400 8,800
Other mAMIFACHUTING.eeereceesssnansarenson ™ | 8,70 | 7,600 5,300 10,100 35 8,300 7,000 4,600 10,000
Nonmamfacturingeceseessssssssssaresssnsans 325 | 8,100 | 7,100 5,000 9,900 273 7,700 7,100 4,800 9,700
Commercial consulting firmBesescecocsssoss 21, 7,500 7,000 4,500 9,500 202 7,600 7,100 4,500 9,700
Nonprofit research agencieSscesvececesesss 35 6,600 | 6,300 5,000 8,000 3 7,100 6,300 4,800 8,000
Other NONMAMILACEUTING.«erereenserennsanes 76 | 9,300 [ 7,500 5,50 | 11,000 40 10,000 7,400 5,500 12,200

See footnotes at end of table.
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C-26. Average cost per research worker, by inuusiry &nd size of company, 1951 y__COnt,inued

Companies with 500 to 4,999 employees Companies with 5,000 or more employees
Industry Number of ) Lower Upper Number of Lower Upper
companies Mean */ Median qu:.:tile quﬁitile companies Mean®/ | Median quartile qus.?tile
reporting renporting
A1l induStrieSeeeereeererenneneeccesennans 533 $8,000 $7,50 | #$5,800 | $10,100 197 $9,200 | $8,200 | $6,700 | $10,000
MENULACHUringesesesseenasosaseserseonenened 506 8,100 7,500 5,800 10,100 186 9,200 8,200 6,900 | 10,100
Food and kindred productse.......eeeceeod 31 8,700 8,900 | 7,200 10,000 16 8,800 9,000 7,100 9,900
Textile mill products and apparel.ccee..d 24 11,200 8,300 5,600 11,000 10 7,200 7,300 4,800 8,200
Paper and 811ied ProductSe...eeeecesseses 29 6,500 7,000 | 6,000 8,700 9 8,000 8,400 7,300 8,600
Chemicals and allied productSessecessocesd 58 8,200 6,900 6,000 9,600 21 7,900 8,200 6,400 8,700
Industrial organic and inorganic
ChEmICO18u e reeesnrererenansaneand 17 7,100 6,600 | 6,000 7,900 9 8,000 8,100 7,500 8,200
Drugs and medicineSceeceecessscscoonnsy 18 9,800 9,100 6,100 10,200 (3 9,100 (3/) zz/) f}/)
Soap, cleaners, etC. sevesessccssoscand 3 6,900 zz/) (3/) (2/) 3 8,900 (3/) (3/) (3/)
Paint, varnish, etCe se.ccesessvesenoed 4 6,300 (%/) (3/) 3/ 3 3,000 G/ (/) (3/)
Other chemical productSiseeeeescecessed 16 7,600 6,600 5,500 9,600 - - - -- -
Petroleun refiningeccecsscscsccscceccssnd 8 6,900 7,900 6,500 9,700 16 8,100 8,600 | 7,200 9,400
® Rubber produetsS.essceecescesececiacsansans 10 8,400 8,000 4,900 9,400 4 7,100 fz/) 3/ 3/)
Stone, clay, and glass produCtSes.eceecoed 13 7,100 6,900 3,700 8,900 7 6,500 (3/) 3/) 3/
Primary metal industries.ieesececercrcads 17 5,500 7,000 5,200 8,400 13 11,500 8,400 7,200 12,900
Fabricated metal productS.cesecesecossasd 54 7,500 7,600 55300 9,900 13 8,600 7,700 5,600 10,300
Machinery (except electrical)si.siveccsed 76 8,800 7,200 5,400 10,000 23 7,400 8,4C0 6,500 10,500
Electrical machinerye...eceesssessseseced 85 7,600 7,500 5,700 10,000 1 10,000 8,700 6,700 9,600
Transportation equiPmEnt,..veeeeeeesoosod 40 9,500 8,700 6,700 15,800 30 10,000 8,900 7,000 11,900
Motor vehicles and equipment.eese.....d 10 7,500 7,900 6,100 10,400 9" 11,200 8,800 5,900 | 11,300
Aireraft end partS.esesseessscesnnsessd 22 9,400 9,600 7,000 15,900 17 9,800 8,800 6,900 | 12,200
Other transportation equipment,........ 8 18,200 9,500 5,000 16,300 4 14,200 t}/) 3/) zz/)
Professional and scientific instruments.{ 31 6,900 6,900 5,700 8,600 6 7,600 22/) 3/) (3/)
Photographic equipment and supplies.... 5 6,300 12/) t}/) (}/) 1 (2/) 3/} (3/) 3/)
Other professional and scientific
INEETUMENt e eseeanrnncerseeearnanssd 26 7,100 7,100 5,000 8,900 5 7,700 (3/) (3/) (3/)
Other manufacturingessssecesesesssessossd 30. 9,00C 8,300 6,600 11,000 7 8,200 3/) (3/) 3/)
Nonmamfacturingesecessecsseeseescecrersesd 27 7,500 7,500 5,§OO 10,00¢C 11 8,700 8,500 5,800 8,900
Commercial consulting firms seeveveecssod 2 /) (3/ (3/) (3/) - - - - ~~
Nonprofit research agencies....scesisseeq 4 6,400 3/ (3/) (3/) ~— - - - -
Other nonmamufacturingeesee.sssceesess.s 21 11,000 7,500 5,300 11,000 1 8,700 8,500 5,800 g,900

%/ Cost figuresrounded to the nearest $100,
2/ Excludes 287 companies that failed to report total research cost or number of research employees, The number of reporting compsnies in the
three size groups do not add to the total shown in column 1, which include companies not reporting their total employment,
2/ Means are not shown for fewer than three companies; medians and quartiles are not shown for fewer than eight companies,
-!_('/ Means were computed by dividing the aggregate cost of research by the average number of research employees for each specified group of companies.
They thus reflect to a grest extent the experience of the largest orgenizetions in the group. This should be borne in mind in comparinrg the means with
medien ratios, which were computed from renkings of retios for individual companies.
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c-27.

Average cost per research worker, by industry end size of professional research staff, 1951 by

Compunies with professional ressarch staff of—-

All
Industry reporting 0 5 15 30 50 75 125 250 500 1,000
coumpanies to to to to to to to to to or
4 14 29 49 74 124 249 499 999 more
ALl Industries .....eeveececccarsrcnnscenes 48,800 47,900 | 8,200 $7,900 | $8,200 | $3,000 $8,200 | $8,300 | $9,300 $8,600 | $9,400
Menufecturing «cec.... 8,900 8,000 8,200 7,800 8,400 7,900 7,900 8,400 9,400 8,900 9,500
Food and kindred products seseeececesesse 8,700 8,500 9,100 8,400 | 12,100 /) — 7,000 - - -
Textile mill products and apparel seees.. 8,500 9,000 11,100 7,200 /) (2/) (/) (/) - - -
Peper and allieQ Products eeveessessesess 7,100 6,100 7,500 6,000 6,300 /) (z/) — - - -~
Chemicels and allied products seecesceecs 7,900 7,100 7,300 7,400 7,300 7,700 7,400 9,800 7,200 =) 2/)
Industrisal organic and inorganic
Chemicals cieevseecesnsoronnssonaans 7,800 7,200 8,400 6,400 7,300 7,300 6,900 /) 8,400 /) =)
Drugs &nd medicings eueevecescessccnsns 9,200 7,300 6,500 7,700 7,900 11,700 /) 10,700 =/) —_— —
So0ap, cleeners, etCe sesrsrsecsosvonses 8,600 10,900 7,300 /) /) 2/) - @) z/) — -
Paint, varnish, etCe vecesocecceseraces 4,000 5,900 6,100 6,100 =/) =) ©=/) - @) — -
Other chemical products seeeeveevecacses 7,600 6,200 7,900 9,500 7,500 /) /) _— — _— -_—
8 Petroleum refining seiseeceiecsscecccacsns 8,100 7,200 7,300 /) 8,400 2 9,300 8,700 8,100 /) —
RubbeT Produets ceesesecsscessasaesssnons 7,200 6,300 9,200 7,400 /) - - @) — @/) -
Stone, clay, snd glass products eeeessess 6,600 9,800 7,400 5,500 - /) - 6,500 _— _— _—
Primary metal industries .ieeseeeeceacses 10,100 8,500 6,100 10,700 7,100 6,800 /) ) ©/) — _—
Fabricated metal products .eeeceseevecess 7,900 6,300 9,800 7,700 6,600 8,900 z/) /) /) — -
Machinery (excent electrical) eeeeesesss 8,000 6,600 10,000 7,000 9,400 7,300 8,300 8,500 — - /)
Flectrical machinery .eecescecneacencnen. 9,400 9,300 7,500 8,500 9,000 7,100 6,800 7,000 7,300 6,200 11,000
Transportation equipment .o.ceeicuciecans 10,000 11,000 5,700 10,900 10,100 10,000 7,300 8,000 12,000 14,000 8,800
Motor vehicles and ecuipment seeseceess 10,900 18,500 5,200 8,300 7,900 /) /) ©/) @) _— _—
Aircraft 8nd DAPES cieseescosccncsovans 9,700 9,000 5,700 12,500 /) 13,400 @/) 7,900 12,300 14,000 8,800
Other transportstion equipment deeeces. 15,500 10,300 6,600 24,900 =/) _ /) _— —_— _— -—
Professionel and scientific instruments.. 7,500 6,900 7,700 5,900 6,500 8,100 9,600 /) /) — =/)
Photographic equipment and supplies ... 7,500 9,600 9,200 /) -— ®/) @) —_— /) _— @/)
Other professional and scientific
INSErUMENtS seeaeeesasonsonneasecans 7,400 6,600 7,200 5,900 6,500 7,700 | 11,100 /) /) -_ ©/)
Nther manufacturing cveceececevecvacacens 8,700 8,100 9,200 8,100 12,400 - 9,000 7,700 — - _—
Nonmenufacturing secseseveceses 8,100 7,500 8,000 8,300 7,100 9,400 9,700 7,700 8,700 (2/) /)
Commercial consulting firms ..eeeeesenens 7,500 7,500 8,300 7,100 6,700 10,600 /) 7,200 ©/) — —_—
Nonprofit research agencies sceeceeescess 6,600 6,900 6,000 7,000 5,800 2/) -— /) 7,400 @/) -
Other nonmenufecturing eeeeveesscerencaes 9,300 7,800 8,000 | 12,900 8,800 ) 9,900 /) /) - @/

1/ Cost figures rounded to the nearest $100.

2/ Data are not shown for fewer than three companies.
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c-28. .Annual separation rate of research engineers and scientists, by industry,

July 1950 to June 1951 and July to December 1951

Number of separations per 100 research engineers and scientlsts

Industry July 1950 to June 1951 July to December 1951 1/
Selective Selective
Reserve Other se- Reserve Other se-
Total Service Total Service
all.
calls calls parations calls calls parations
Al]l Industries .vovecserrecrccsrencvsvoncsosasans 13.9 1.8 0.8 11.3 16.4 1.8 1.2 13.4
Manufacturing eeeseeesscsscssesvronscsssssosenns 13.6 1.8 .9 10.9 16.2 1.8 1.2 13.2
Food and kindred products seeessesccessscsanes 10.2 1.4 .8 8.0 15.0 1.0 1.0 13.0
Textile mill products and apparel ..cevececsees 8.9 1.0 .3 7.6 13.8 1.8 .8 11,2
Paper and allied products seessscsssssssscsons 10.7 3.3 .9 6.5 Y44 4.0 83 9.6
Chemlcals and allied products seeecssessossses 8.8 1.2 .9 6.7 13.8 1.0 .8 12.0
Industrial organic and inorganiec
chemicals seeeeeecerererensesernecreesens 8.0 1.0 .8 6.2 13.8 .8 N 12.4
Drugs and medicines veeeecevercovescnsreanns 9.9 1.0 6 8.3 11.6 1.2 6 9.8
Soap, cleaners, €tCe cosesssssssnsescassesss 7.6 1.7 1.2 4.7 17.6 1.8 1.4 4.4
Paint, varnish, @tCe cecevionsererencssnnans 15.8 2.4 2.7 10.7 20.6 o 3.2 17.0
Other chemical products secesceeescesacssses 11.4 2.2 1.1 8.1 1.8 b b 13.6
Petroleum refining seeececeeeseceracsencsanans 8.5 1.7 2 6.6 8.8 1.2 ©/)) 7.6
Rubber products sevevessceresasscossssasessans 9.6 1.7 N 7.3 11.8 1.4 6 9.8
Stone, clay, and glass products «ceeeeeacecesss 5.9 1.2 o 4.3 10.8 6 1.4 8.8
Primary metal industries .eeveecvsrviennosnnes 11.0 1.3 .5 9.2 11.4 1.4 .8 9.2
Fabricated metal products seievseeesseeseceaes 13.4 1.8 + .8 10.8 15.8 1.4 1.2 13.2
Machinery (except electrical) ....... 12.9 1.9 1.8 9.2 17.6 1.8 5.4 10.4
Electrical machinery ceeeveceeceanese cere 15.2 3.1 1.3 10.8 15.8 3.2 1.4 11.2
Trensportation equipment ceeevesceserceccnsnes 19.3 1.9 .6 16.8 20.6 2.2 b 17.8
Motor vehicles and equipment .eeeeeecscecnes 13.6 Re4 .3 10.9 18.0 2.0 2.0 14.0
Aircraft and pArtS secececscssesoccasrencane 19.9 1.8 N 17.5 20.8 2.2 b 18.0
Other transportation equipment .sseeecsessee 14.7 2.5 T 11.5 16.4 2.8 4.0 9.6
Professional and scientific instruments ...... 16.7 1.0 .8 14.9 18.6 1.2 6 16.8
Photographic equipment and supplies ceecesse 22.0 1.4 1.6 19.0 24.6 b .8 23.2
Other professional and scientific
instruments cesveevcetereritecericanennnn 15.7 9 7 14.1 17,2 1.4 6 15.2
Other manufacturing seeeeecosessssoenssscsones 14.1 1.6 .7 11.8 1.2 1.2 A 12.6
Nonmanufacturing seeceseecsccesorossosassssnnnns 15.5 1.3 6 13.6 6.8 1.2 3 14.8
Commercial consulting firms .cevevieivscesacsse 16.3 1.3 1.0 14.0 19.8 1.6 1.2 17.0
Nonprofit research agencies .... 25.9 1.3 .5 24.1 24.8 .8 A 23.6
Other nonmanufacturing seeseeseecescsecscseane 8.5 1.2 A 6.9 9.0 1.0 .8 7.2

1/ Rates for the six-month period were converted to annual rates.

2/ Less than 0.05 percent.
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C-29. Annuel separation rate of research engineers and scientists,
by industry and size of company,
July to December 1951 1/

(Number of separations per 100 research engineers and scientists)

Companies with total

Al employment of —
Industry report%ng Fewer| 500 5,000
companies than to or
500 | 4,999 more
All indusStTies seveeecencrresononecncanns 16.4 19.2| 19.0 | 15.0
Manufecturing cieeieiceseccesisnnocnenens 16.2 18.2| 17.8 15.8
Food and kindred products seeeeeseseses 15.0 2bhel| 142 14.8
Textile mill products and apparel ..... 13.8 12.2| 16.0 13.2
Paper end allied products sveceseseecss 144 5.21 13.8 15.8
Chemicals and allied products sescecces 13.8 14.8] 14.8 13.4
Industrial orgenic and inorgenic
chemicals I I R R R N R I I 1308 9.1; 18.4 1304
Drugs and medicines .eeeveviecncasans 11.6 10.4| 12.0 11.2
Soap, cleaners, €tCe ssscscresconsoas 17.6 16.0| 10.4 19.0
Paint, varnish, etCe seeveccccrsnnrcs 20.6 29.2| 21.4 /)
Other chemlcal products .veeeecvessas 14.8 17.8| 13.4 -
Petroleum refining ceeseecescecscescces 8.8 10.0 8.8 9.2
Rubber products eeeeesesescececscncanes 11.8 8.0 12.6 12.2
Stone, cley, and gless products ecee... 10.8 36.0| 18.0 10.0
Primary metel Industries .icevecevenees 11.4 9.6 1l4.6 10.2
Fabricated metel products seeeesceecass 15.8 19.2| 18.€ 14.8
Mechinery (except electrical) ,.ev.e... 17.6 7.4 16.0 23.0
Flectrical ma8chinery ccecececeececccnne 15.8 21.2| Z20.6 13.2
Transportation equipment eeciieeevecees 20.6 10.4| 23.6 20.4
Motor vehicles and equipment svvecss. 18.0 22.8| 17.4 17.6
Aircraft and pertsS ceveecessersnsones 20.8 8.0| 23.6 20.6
Other transportation equipment ...... 16.Z (/)| 35.6 8.8
Professional and scientific
Instruments ceeeeccaccoscccccencane 18.6 27.0{ 19.6 12.4
Photographic ecuipment end supplies . 24.6 4.6 24.6 —
Other professional and scientific
instruments cecisceciiieiiirenonen 17.2 7.8 17.2 12.4
Other menufecturing .cciesescecsonneess 14.2 12.2| 13.8 15.6
Nonmenufecturing ceeecesccseccecesonsnvnae 16.8 20.01 25.0 4.8
Commercizl consulting firms sveveeeesen 19.8 19.21 24.0 —_—
Nonprofit research agencies seesieeeevse 24.8 23.0) 25.8 -_—
Other nonmenufecturing seececesececross 9.0 16.2| 23.6 4.8

1/ Rates for the six-month period were converted to annual rates.
2/ Data are not shown for fewer than three companies.
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C-30. Annual separstion rate of research engineers and scientists,
by size of company, July 1950 to June 1551 and July to
December 1951

Number of separations per 100 research engineers and scientists
Tot&i compiny July 1950 to June 1951 July to December 1951 1/
employmen ) .
.| Selective lecti
© Reserve Other sep- Reserve | Selective| 4p) -
w Total Service er sep
11 Totel Service
calls calls aretions calls ealls arations
TotaAl L K I B I B B I I R R B B ) 13.9 108 0.8 11.3 16.4 108 1.2 13.4
—_—— ——
Less then 500 «voae.e... 17.3 1.5 1.2 14.6 19.2 1.4 1.2 16.6
500 - 4,999 eeersssnceoe 16.4 1.5 08 14.01 19.0 1.6 8 16.6
5,000 OT MOTE sesvsnsene 12.6 1.9 .8 9.9 | 15.0 2.0 1.2 11.8

}/ Retes for the six-month period were converted to annual rates.
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C-31. Annual separation rate of resesrch engineers and scientists,

June 1951 and July to December 1951

by size of professional resesrch staff, July 1950 to

Size of professional

Number of separations per 100 research engineers and scientists

July 1950 to June 1951

July to December 1951 v

research staff Selective Other Selective| Other

Total Reserve | ‘gorvice sepa- | Total Rez;;ve Service | sepa-

calls calls rations calls calls rations

TotBleeseoesccreroosnonnnone 13,9 1.8 0.8 11.3 16.4 1,8 1,2 13.4
O = 4 seecccoccensnass| 13,7 2.7 9 10.1 18,8 1.2 2.4 15,2

5 = 14 secesescsscscee| lhed 2.0 1.3 11.1 19.0 1.8 1.2 16,0

\g_ 15 ad 29 @0seescsscesnes Moé 1.6 1.2 11.8 19.2 2.0 2.0 15.2
30 = 4O seeeccnscsesess ] 14,0 2.0 1.1 10,9 17.0 1.2 1.2 14.6

50 - 74. e0000ccssssssns 15.5 1.5 101 12.9 1708 2.6 1.4 13.8

T5 = 12 eaoseccesseses| 1ha7 1.6 9 12,2 15.4 1.6 8 13,0
125 - 24.9 eessveos e e 12.0 1.2 -L 10-4 16.0 1;2 02 14.6
250 = 499 ceeensecnss eeo | 15.0 1.8 N 12,6 19.6 1.8 o8 17,0
500 = 999 cevencccvosece| 1beO 1.3 ok 12.3 14.2 1.C R 13,0
1,000 Or MOTE eesesseceeces| 134 2.1 1.0 10.3 15,0 2.0 1.6 11.4

1/ Rates for the six-month period were converted tc anmual rates,

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



s6

Digitized for FRASER
http://fraser.stlouisfed.org/

c-3=.

Research engineers and scientists liable for military auty per 100 employed,
by industry and size of company, January 195z

A1 reporting Companies with total employment of —-
companies Less than 500 500 ~ 4,999 5,000 or more
Industry y
Menbers of Members of Members of Memhers of
ciassifged Reserves or cﬁesif;:d Reserves or G]l;s:if;:d Reserves or Ciiszif;:d Reserves or
Aor 2A | national Guard or National Guerd National Guard National Guard

AlL Industries csersevcocncercesosrsnnsnoes 6.3 18.9 4.1 10.5 3.9 14.8 7.5 21.8
Manufacturing cecececesersvonercisecnnsnanes 6.7 19.5 4.0 9.8 3.6 14.1 7.9 22.2
Food and kindred products .eesssecescsase 2.4 12.5 0 7.1 0 12.9 3.5 12.2
Textile mill products and apparel «...... R.5 13.6 2.9 5.9 1.3 17.1 3.0 12.3
Paper and allied products .ecevisecevecss 2.8 17.9 o 7.5 1.8 Lod 4.1 23.3
Chemiocals and allied products sesesecsses 4.9 17.1 JAY:Y 10.1 3.4 13.8 5.3 19.4
Industrial organic and inorganic .
chemicAlS saeevesnvescosansoocercens 6.3 19.3 6.6 11.7 4eb 14.7 6.8 20.8
Drugs and medicines seeseecesevscnansas 3.3 11.3 2.8 8.9 1.4 il.1 5.0 11.6
Soap, cleaners, etCe ceeessvescsccaccss 2.9 R2.2 2.2 5.6 8.7 13.0 2.1 26.1
Paint, varnish, ebCe cvessssssesesesess 6.4 12.9 3.9 7.8 10.1 22.6 @) Q) -

Other chemical products ceeeersencevaee 3.4 6.2 5.2 12.9 2:4 16.6 - -—
Petroleum refining cevseseccesssvecsacces 3.4 24.8 1.9 15.2 A 39.7 3.7 FIANA
Rubber products seessecesesescsenscsvsseanes 4e9 12.4 3.6 5.3 3.2 23.4 5.2 12.2
Stone, clay, and glass products ..esvesss 2.5 12.5 6.2 15.9 3.5 17.4 2.3 12.1
Primary metal industries .eeeeeesececcees 242 12.2 10.6 11.1 3.4 6.6 1.7 13.0
Fabricated metal products sesecsenensence 2.7 11.9 3.0 10.3 3.7 12.3 1.8 13.1
Machinery (except electrical) eeeveeeees. A 13.2 2.4 12.7 4.3 13.7 9.9 13.0
Flectrical machinery seeeecveseoscnensssne 11.6 23.0 4R 8.4 3.9 11.6 14.1 28.2
Trensportation equipment .iiveiiiieaiansn 6.2 22.8 3.9 12.8 4.0 15.9 6.5 23.7
Motor vehicles and equipment «.veecvvens 3.9 19.9 2.9 0 2.2 13.4 4.5 21.2
Aircraft and parts ceeveesvsrssvocssens 6.3 23.0 bodr 16.1 3.9 16.3 6.6 23.9
Other transportation equipment ........ 11.1 19.2 Q_/) (_1_/) 12.5 7.1 11.1 24.5
Professional and scientific instruments.. 7.2 17.3 4e5 9.9 2.6 11.2 13.1 25.9

Photographic equipment and supplies ... 1.5 6.8 1.5 7.9 1.5 3.7 - -

Other professional and scientifiec

instruments cceescocescitcnvoctcenns 8.5 18.7 5.7 10.7 3.2 1344 13.1 25.9
Other manufacturing cessessesssseccsnnees bedy 13.6 2.9 7.6 4e2 13.9 5.8 15.9
Nonmanufacturing ceesensecesetescnssnnsanes 3.7 hVAVA 43 11.4 5.4 18.4 1.1 14.2

Commercial consulting firms seseevivennen bk 11.3 449 10.2 3 19.4 —_— _—

Nonprofit research agencles c.vevnevenesns 5.3 14.3 3.1 13.6 6.4 4.7 — -
Other nonmanufacturing ceesveceessesesces 2.1 16.6 3.0 12.7 5.3 21.5 1.1 14.2

1/ Data are not shown for fewer than 3 companies.
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C-33.

Research engineers esnd scientists liable for
militsry duty per 100 employed, by size of pro-
fessional research steff, January 1952

Size of professional Classified Members of
research staff 1A or 24 Reserves or
: National Guard
Total 00O 0POCNDPIOEEOIOIEESETCTES 6.3 18.9
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STATISTICAL DATA CLASSIFIED BY MAJOR RESEARCH SPECIALTY

In filling out the questionnaire, companies were asked to
check the specialty in which they were most competent to perform re-
.search and development. Their choice was limited to a list of 16
fields oriented toward the research interests of the Department of
Defense, 3;/ In the tabulations, these 16 research categories have
been consolidated into eight major research specialties as follows:

(a) Aeronautics (e) TFuels and lubricants
Aircraft, piloted Fuels and lubricants
Guided missiles Geophysics and geography

(b) Basic and medical sciences (f) Materials
Basic natural sciences

Medical sciences (g) Ordnance
(¢) Electronics (n) Other major specialties
Aircraft armament
(d) Equipment and supplies Atomic energy
Aircraft equipment Biological warfare
Equipment and Chemical warfare
supplies Navigation

The classification of companies by major research specielty
has some of the same limitations as the industry classification. Even
if a company were competent to perform research in several major
speciglties, it was forced to select one of these as the field in
which it was most competent to do research. To illustrate, some com-
panies in the electrical machinery industry checked electronics as
their primary specialty even though a part of their reseerch activity
was in aeronautics or materials.

In the statistics, the entire research staff and research
cost of each company were, of necessity, classified under the spec-
ialty in which the company was most competent. Consequently, the
figures presented in the following tables give-only a rough indica-
tion of the distribution of scientific effort among different
specialties.

The interrelationships between the specialty classification
and the industry classification used elsewhere in the report are indi-
cated in tables D-1 and D-2. Companies in the electrical machinery
industry did most of the research work here classified under elec-
tronics. Aircraft manufacturers did most of that classified under
aeronautics. In basic and medical sciences and materials, most of
the work was done by companics in chemicals industries; in ordnance,

QE/ See questionnaire, reproduced in Appendix B.
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most of it was done by motor vehicle manufacturers; in fuels and
lubricants, by petroleum refining companies. The research clasgsified
under materials, equipment and supplies, and "other major specialties"
was conducted in a varlety of industries. These relationships explain
the many similarities between the data given in the following tables
and the statistics for different 1ndustries presented in the body of
the report and in Appendix C.

Fach company was asked to indicate on the questionnaire not
only its primary research specialty but also all the specialties, out
of a long and detailed list, in which it was qualified to undertake
research. The numbers of companies which checked each specialty are
given in table D-9. It should be noted that the figures in this table
are not additive, since most companies checked more than one specialty;
many checked 15 or more specialties.
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D-1. Number of reporting companies, by industry and major research specialty

Major research specialty of company

All re-
porting Basic Equip- [ Fuels Othsr
Industry coni- Aero- and Elec- ment and | Mate- | Ord- | spe-
penies | nautios |medical |tronics and lubri- | rials | nance | cial-
scliences supplies | cants tles
All industries cieeesecenrascereasnrireon, 1,953 79 324 277 647 112 321 119 T4
Manufacturing cveesssoncecossssvsrssonsocs 1,538 58 222 217 547 70 263 102 59
Food and kindred products seevessseceses 73 - 7 - 62 - 3 — 1
Textile mill products and apparel ...... 49 - 2 - 39 1 6 1 -—
Puper and allied products sveeecenesasss 49 - 1 - 24 1 21 1 1
Chemicals and allied products .evsvees.. 276 - 155 2 16 7 80 2 14
Industrial organic and inorganic
chemicals sevsesvesescocscensecsose 85 - 36 - 3 4 32 2 8
Drugs and medicines ceveveerovencsenes 77 - (/A -— 1 - 1 - 1
Soap, cleaners, etc. ... cevessas 19 — 12 -— 2 1 3 - 1
Puint, varnish, etc. ceceresecrccansen 32 - 10 1 7 - 13 — 1
Other chemical products ..eveiessceonss 63 - 23 1 3 2 31 - 3
Petroleum refining seevsecnceccasoceanes 49 - 2 - 2 Lh 1 - -
Rubber products seeeeeeesscceoncssossess 33 - 3 - 7 1 20 1 1
Stone, clay, and glass products .eessves 38 1 A 2 10 - 20 - 1
Primary metal industries .viveveeeenns . 50 - 3 1 7 — 35 3 1
Fabricated metal products ciesseescensss 150 7 3 4 76 2 26 26 [
Machinery (except electrical) ..veevvnn. 184 2 9 7 124 5 14 18 5
Electrical mAChinery s.seveesvessvecesss 236 6 3 144 67 - 5 6 5
Trznsportation eguipment vvvveeevniaens 105 34 1 2 40 1 4 20 3
Motor vehicles and equipment «.esv.uee 26 1 —_ - 5 - 2 17 1
Aircraft and parts seeveveceicvirreanes 63 3 1 2 27 — 1 . 1
Other trensportation equisment ....... 16 2 - - 8 1 1 3 1
Professional and scientific instruments. 153 7 22 A 39 8 4 11 15
Photographic equlpment and supplies... 24 - 1 5 16 1 - 1 —_—
Other professional and scientific
instruments cesveverriovenscavennns 129 7 21 42 23 7 A 10 15
Other manufacturing .veoseeivecsanssrnnes 93 1 7 8 34 - 24 13 [
Nonmanufacturing seceessessoorssssassonane 415 21 102 60 100 42 58 17 15
Commercial consulting £irms .eseevenvves 286 14 A 46 74 18 35 13 12
Nonprofit research agencies .ssesieeeceoss 39 3 17 3 5 2 5 3 1
Other nonmanufacturing ecesevicicrenaan 90 4 11 11 21 22 18 1 2
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Digitized for FRASER

D-2.

(thousands of dollars)

Cost of research, by industry and major research specialty, 1¢51

MaJor research specialty of company

A1l
Industry reporting Basic and Equip- Fuels Other
companies | Aeronautics| medical Elec- | ent and |and lu- |Materials | Ordnance spe—
sciences | tronics | g, 01168 [bricants cialties
ALl industries ceieseeecssesssccsessssscasoseons 1/$41,804,529 | $370,955 $146,706 | $531,668 | $291,906 ($106,103 |$187,698 $142,170 |$27,323
Menufacturing seeeecesseccssesesssssesssnsssanne 1,624,687 359,405 129,038 435,086 281,018 9,186 | 168,915 | 129,531 | 25,508
Food and kindred products seeeesssccsecccssons 23,889 - 1,586 - 22,126 - @) - ©/)
Toxtile mill products and apparel ..... 15,817 - /) - 11,706 /) 2,976 /) -
Paper and allied Products seeeeessassscesesses 11,116 - (2/) - 4,202 ©/) 4,927 /) ©/)
Chemicals and allied product8 eesseesvesccsess 204,230 — 110,399 /) 10,084 1,417 77,545 /) 3,076
Industrial organic and inorganic
CHEMICALE cevrerssreoanrerossannnnsenens 131,340 - 51,883 - 3,88 1,005 | 71,150 ©/) ©/)
Drugs and medicines .eceeseeccicecnnnnannens 44,043 - 43,403 - %) — ©/) -_— 2/)
Soap, cleaners, ette. seecssecsscvesscrsonssns 12,342 — 11,020 - ) /) /) - 2/)
Paint, varnish, otC. sessecerassosccsssncnes 6,486 - 1,322 ©/) 3,502 - 1,494 —_— /)
Other chemical products csvecervecssssesrces 10,019 - 2,771 /) 1,805 (2/) 4,841 - 482
Petroleum refining seessscestsaroesssnsccasson 92,942 - /) - /) 91,819 /) —-— -
Rubber pProducts eveeeseeesscrasesnssonasscsnes 22,890 _— 450 - 9% /) 19,728 ©/) /)
Stone, clay, and glass products ssesesescsccssss 20,752 /) 2,686 2/) Lybb5 — 12,787 - 2/)
Primary metal industries seeeseescesreccsscnas 34,5% —-— 642 (=/) 1,440 - 30,646 1,290 /)
Fabricated metal products sveseesececescancses 38,404 893 48 597 25,930 (=/) 3,217 6,216 (2/)
Machinery (except electrical) .sieess. veve 99,729 /) 2,179 2,945 61,903 2,118 11,839 | 15,887 /)
Flectrical machinery ceviceceseosesnssoscncene 432,343 6,261 956 397,381 19,371 - 240 2,658 5,476
Transportation equipment eeesesensvecsscrcenss 511,324 347,662 /) /) 51,99% /) 2,242 87,717 938
Motor vehicles and equipment seeeeeeevecenns 94,303 (/) - - 3,722 - /) 87,329 /)
Aircraft and Parts sesecescescssscscenananas 410,804 | 345,153 /) /) 45,044 - /) -— /)
Other transportation equipment seeeeesessass 6,217 /) - -— 3,230 /) /) 388 /)
Professional and scientific instruments ...... 91,813 3,717 7,616 7,400 61,495 400 282 3,845 7,058
Photographic equipment and supplies .eevevee 30,794 - ©/) 1,006 29,552 ©/) —_— /) -
Other professional and scientific
INStruments seeveceesessscnnnscasarinnans 61,019 3,717 /) 6,394 31,943 ©/) 282 ©@/) 7,058
Other manufacturing ceeveieviereevaeniecacnenas 24,842 @) 476 5,662 4,69% - 2,286 7,1% /)
Nonmanufacturing seeeveceacavesseerersncasasacas 179,842 11,550 17,668 96,582 10,888 9,917 18,783 12,639 1,815
Commercial consulting firms eeeeesscancencraes 44,193 3,648 8,408 12,456 7,345 2,526 2,801 5,959 1,050
Nonprofit research agencies seeeceeesseasveses 37,571 5,328 8,584 5,492 960 (2/) 9,765 /) /)
Other nonmanufacturing ceeeeieecescecsenesnnnes 98,072 2,574 676 78,634 2,583 /) 6,217 @/) &)

y This table is based on reports for 1,772 companies. In addition, the study includes 181 companies that failed to supply information on the cost of

research in 1951,
2/

Data withheld to avoid disclosing figures for individual companies, but these data are included in totals.
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D-3. Distribution of research employment and research cost,
by major reseerch specialty 1/

Major research specialty

Number

Percent distribution

Employment, January 1952

of com of Cost of

pany companies All Engineers Supporting research,
research and personnel 1951

workers sclentists

A.eronaut’ice B 5 0 0 0 8 9 0 0 8 0BV E ST OO LN PSS NN 79 18.7 19.3 18.3 18.8
Basic and medical sclences ceveeeecessess 324 8.6 11.6 6.6 7.7
Electronics B9 00000 080N 5P OEO NP SIONPSESTTPENEPISIDPS 277 2701 22.8 30.0 2700
Equipnent and suppli®s eeeescsressassncss 647 16.8 18.9 15.3 15.2
Fuel and 1ubricar1ts @ O 0O 0 2 OSSO PP EE NP ONS 112 6'0 6'3 5’.9 5.7
Materials P SOOGS0 DO P BOEEBPIEIBIEOIOEDPOISIOELIIETLEEY 321 1008 12.3 9.8 100/}
Ordnance L BN B BN B BE B BN BN NN R RN NE B RN BRI B BN B BN RN B BN BN B AN 119 10.3 6.9 12.6 13.8
Other research speclaltles coeeesrsenesns T4 1.7 1.9 1.5 1.4
Tot-'ll PP PO PO L PLPO OGP SEN S G s s NsLONEN - 100'0 10000 lOOOO 10000
Total numbel‘ I‘eported 'g/ s e o0 s s v Por e 1’953 238,266 95’694 1162,572 $1’980

« (millions)

1/ The figures in this table are estimates covering all 1,953 companies in the survey. They incluae
comnanies that failed to report one or more of the items shown in the table. '
g/ Although the manpower estimates are given in exact numbers, not all digits of the numbers are

statistically significant.
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D-4. Number of research engineers and scientists, by mejor research specialty and size of professional research staff, January 1952

Companies with professional research staff of —
Me jor research speclalty All

of company reporting 0 5 15 30 50 75 125 250 500 1,000

companies to to to to to to to to to or
4 14 29 49 74 124 249 499 999 more
A1l speclalties ...ecevvevenessencciecnencs 1/ 91,585 1,440 | 4,590 | 5,053 | 5,334 | 4,629 | 5,38 | 10,787 | 11,223 | 9,689 | 33,454
AeTonBUtICE veverrrccocrsnsrrossscescrrsnne 18,475 23 146 173 352 189 466 1,282 1.883 | 2,632 | 11,329
Basic and medical sclences ....covencecess 10,833 309 665 550 585 880 636 | 2,39 | 2,35 | (2/) /)
FLeCtTONICE ssvsoesenveocssoncrsnsnssssnnns 21,781 166 726 | 1,015 842 597 659 | 1,400 | 1,%4 | 2,09, | 12,718
Equipment and supplies eeeeevecersoccncans 17,567 527 | 1,604 | 1,760 | 1,627 | 1,463 | 1,344 2,013 1,008 - 6,221

Fuels and lubricants seeeescecscarssancsns 5,928 102 203 257 183 /) 604 1,122 2,178 /) -
MELETIELS ceevensenoreorarosurarasansaanss 10,502 @/ 747 713 | 890 854 926 1,022 1,203 | 2,002 @)

OTANBNCE trervenreosnssnroasisscasssosaens 4,665 g) 290 4hdy 445 355 3% | 1,03 | 1,033 | (2/) bt

Other reseerch specislties «cveeevveecsaces 1,834 /) 209 141 410 @) 355 518 — e -

1/ This tsble is based on reports from 1,815 compenies. In addition, the study included 138 companies that failed to supply information on the
number of resecrch engineers and scientists employed in January 1952.
y Dets withheld to avoid disclosing figures for individual companies, but these data are included in totals.

€0t

D-5. Average number of supporting personnel per research engineer or scientist, by major research specialty and size of
professional research staff, January 1952

ALl Companles with professional research staff of —
Major Pz;ei;;l;a:;)et:lalty reporting 0 5 15 30 50 75 125 250 500 1,000
companies | 0 to to to to to to to to or
4 14 29 49 T4 124 249 49 999 more
Al speclaliies .eeeereereasrienann 1.5 1.0 1.1 1.2 1.2 1.2 0.8 1.6 1.6 1.6 1.6
Aeronautics sessesscoersnsssnssanes 1.4 2.5 2.6 2.0 1.2 A .7 2.7 1.4 1.6 1.2
Basic and medical sciences ........ .8 b .8 .9 9 .8 7 .8 1.0 @) @)
Flectronics sivsveesercasasescsness 2.0 1.2 1.3 1.2 1.1 1.5 1.1 1.7 1.2 2.5 2.2
Fquipment and supplies .. cereves 1.2 1.1 1.2 1.1 1.3 ‘1.1 .8 1.4 6 — o
Fuels and lubricants .. 1.4 .8 1.0 1.4 1.4 @) .5 1.3 1.3 1/) —
Materials c.cosecescrsncenareresaes 1.2 9 .9 N4 .9 1.4 9 1.9 1.5 1.1 -
Ordnance saseesssceecsssosecanssnes 2.6 1.7 1.7 2.9 1.4 2.1 .9 2.0 5.7 1/) -_—
Other research specialties ........ 1.1 1.1 1.0 1.0 1.6 .8 A 1.5 - -— -—

1/ Deta are not shown for fewer than three compenies.
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D-6. Cost of Government-financed research as percent of total research cost, by major research specialty
and size of professional research staff, 1951

A1 Companies with professional research staff of--
Major research specialty reporting
0 5 15 30 50 75 125 250 500 1,000
of company companles | .o to to to to to to to to or

4 14 29 49 % 124 249 499 999 more
All specialties c.cicieescnrnnnenons 46.8 344 35.6 40.5 37.0 - 32.3 33.4 41.1 36.0 55.4 55.3
Aeronautics .seeiceeecicctciesenenenn 87.0 38.4 61.9 7.4 52.2 9%.2 81.3 97.7 98.8 88.4 83.3
Basic and medical sciences ......... 6.2 1.1 16.7 9.1 12.3 5.4 1.4 8.7 1.3 @) w)
Floctronics sevsveeerssnecsascoanans 58.5 534 63.7 71.3 754 59.9 66.3 95.8 4.7 70.8 52.3
Equipment and supplies seeesevevccas 36.0 39.2 31.8 31.7 27.3 41.9 2.5 4.4 18.0 - 45.1
Fuels and lubricants seeceeesseeesss 5.2 21.6 27.2 15.5 13.3 ) 11.0 2.2 5.2 Q) -
Matorials .uiceeecrencrevencocnsonns 13.9 14.9 15.6 27.7 17.4 7.8 8.7 2.1 35.0 22.1 w)
OrdNANCE eeevecessscacsecosnceconss 23.5 61.6 43.1 36.6 41.8 1z.1 60.7 4449 7.9 ) —
Other research specialties veeeesec.. 49.0 32.2 44..8 26.7 41.0 19.3 33.9 80.4 - —_— _—

1/ Data are not shown for fewer than three companies.
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D-7.

Average cost per research engineer or scientist, by major research specialty and size of professional research staff, 1951 1/

Companies with professional research staff of--

Major research specialty 411 0 5 15 30 50 75 | 125 250 500 1,000
of company reporting to to to to to to to to to or
companies 4 i3 29 49 % 124 249 499 999 more
AL1 Specielties ....seseeen.s $21,000 | 815,500 | $17,700 | $17,800 | $17,800 | $17,100 | $14,50 | $21,000 | $24,900 | $22,500 | $25,000
Aeronautics ....ecccvveeennnnn 24,100 3v2,900 17,600 34,300 17,600 18,400 11,900 30,800 29,700 | "37,200!| 20,200
Basic and medicsl sciences .., 14,500 11,000 13,300 12,900 13,800 13,200 13,500 17,300 13,800 (g/)i (g/)
Electronics seseevescsncoreces 27,500 16,700 19,000 20,200 19,600 17,800 18,200 20,500 18,800 21,400:| 32,800
Equipment and supplies ..v.... 17,900 18,100 19,800 16,100 19,100 18,200 14,300 18,700 9,700 ~| 19,300
Fuels and lubricants s..esee.e 20,300 1,000 16,600 20,700 17,600 (2/) 14,300 20,200 20,000 @) —-
Materials .secevveenenescecanns 18,600 11,800 14,800 13,900 15,400 16,400 15,300 26,900 20,100 14,100 2/)
Ordnence «..oeevevecesscoonees 33,900 16,600 22,900 27,400 17,600 22,900 11,500 21,700 79,9C0 (2/) -
Other research specialties ... 16,300 19,500 15,400 13,900 19,800 14,600 14,700 15,700 - — -
1/ Cost figures rounded to nearest $100.
2/ Datae are not shown for fewer than three companies.
D-8. Average cost per research worker, by mejor research specialty ana size of professional research staff, 1951 l/
Companies with professional research staff of--
Major re;earch specialty an 0 5 15 30 50 75 125 250 500 1,000
0% company reporting to to to to to to to to to or
companies 4 A3 29 49 /A 124 249 499 999 more
e » a
A1l specialties seeeescercen.ns $2,800 $7,900 $8,200 | §7,900 $8,200 $8,000 8,200 $8,300 $9,300 | $8,600 $9,400
Aeronantics sieecennianaiiiine. 2,900 9,3CC 5,000 | 11,000 8,200 13,300 8,200 2,100 11,500 14,000 8,900
Basic and medical sciences .... 7,900 7,200 7,300 6,800 7,000 7,700 8,200 9,600 7,000 (2/) (/)
Electroniecs ......... [N . 2,400 8,500 8,100 8,800 2,500 7,200 8,700 7,800 8,700 6,200 10,200
Equipment and suprlies ....... . 8,100 8,500 9,200 7,7C0 8,300 9,100 8,000 74500 5,7CC - 8,000
Fucls and lubricants ........ . 8,200 7,600 8,900 9,000 7,500 (2/) 9,300 8,700 8,100 2/) -
Materials ..... Ciemsrccesirieee 7,800 6,400 7,200 7,900 8,100 7,200 8,100 9,200 8,300 6,600 -
Ordnance ciiieeevecsacsencecnns 9,200 6,500 8,600 5,700 7,00 7,100 6,100 8,000 11,700 (2/) -
Other research specialties .... 7,600 8,80C 8,100 £,900 8,700 8,100 9,900 6,200 -- -- -

1/ Cost figures rounded to nearest 21C0.

g/ Data are not shown for fewer than three companies.
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D-9.--Number of companies reporting that they were qualified to do research in selected
research specialties 1/

Research specialty

Number ef

companies
2/

Research specialty

Number of
companies
2/

Adreraft armamenteceescscsscocecesse
Bombing systems and squipment....
Fire control systems ¢eeesescocse
GUNS cosssovessercvcosccsssannsoe
Munitions ceeevervonnessssscecsse
Testing and evaluation .eceveeses

Adrcraft equipment seseeeccssscares
Automatic control systems .......
Electrical system8 .esececeonsscs
Instrumentation ...
Mechanical systems

Testing and evaluation ceesvesees

Aircraft, piloted ccevecevenvincncenconns

Catapults and arresting gear .... ore
Hydrodynamics secesscesssssscsccscscons
Propulsion seeecescccvssncssssoncoceses

Testing, propulsion systems ...eececces

Baeic natural sciences .ececesvesccvscaco
BiOlOEY eevssvcssscrsarssons P

Phy81c8 sessercsetscceniascecseronssree

Electronics ceeecceecrecevscccsosnccncaee
AcousticB ceeveesccesesnceacaanne .ee
Antennas and propagation ...
Communication ceecoccesosees
Components .,eceescoscvssosccssane cen
Electron tubes svcesecsccescese voe
Electronic countermeasures .... ree
Infrared ceeocecesceccecncnns
Interference reduction ..
Radar and related fields se.sees. ees
Test equipment ceeecesceoscaseseccencan

Equipment and supplies .eeceecseces
Clothing and personal ceevesssces
Electrical seceeveseceecesacsanes
Food eaveoevsecsccscsecscacscsnes
Heavy equipment and engineering

construction seceececcccccacseccaces
Maintenance equipment and

utilities civevseenscrcricnncnciocns
Marine crafts and associated

hydrodynamics cesecaescesssccersoces
Mechanical sveievceccveconnncnnes
Photography and optics ...eeeeees
Packing, packaging and

preservation .. esrssecnnses vee
Power units ccoesvercvcnvencsecss cee
Shelter ¢uc.ooevecnnsvsccssesesnne
SEOrage cssesescesisecscsssnccsoscescns

Tools, general purpoSe sssseeesscasscse

Fuels and lubricants sesssecccescsscccces
Petroleum seeoeiesssccncsssccccnccacnre
Synthetic lubricants and hydraulie

flulde ceeersesces
Liquid propellants ..
Equipment for storage, protection,

and distribution ceceescsccscenecees

Geophysics and geography eesesscesesccese
Atmosphere cecsecvees
Atmospheric physics .
Cartography ceeceaese
Geodesy .eescces
GEOLOEY cosveesoseresscsassvsossonosvans
Geomagnetism and electricity caeevescee

289
124
169

54

44
8

497
201
185
204
215

29
147

165

Geophysies and geography--Continued
Hydrologyesesseccessnsssaccocosccascas
Ionospheressesecescsssesee cess
Meteorological equipment .
Oceanography e .csecesas
Photogrammetric equipment
Photo interpretation ......
Seismology eeevescacee
Soil mechanics .sse.. ceee
Weather forecasting ...cecevececvccvecee

Guided mi2siled .eceececcreccccrceceaans
Aerodynamics and structures ...

Guidance and control ...
Launching and handling . veees
Propulsion and fuels .
Target Arones ceiecsccccceocssescscsse
Test range procedures and
Instrumentation esecececceccccconnss
Test and training equipment ,
Warheads and fuzes ,..eeee..e

Medical 8ciences ..e.oececccrccnaccscnne
Antibiotics seseese cess
Atomic medicine ... ceee
Aviation medicine . eseee
Bacteriology secessees
Dentistry .eeecesvcces
Disease sievcsvesscons
IMMUNOLOZY eoceeerveccsrscsscacncannos
Medical aspects of biological and

chemical warfare ...eoeesesccescasee
Medical equipment and prosthetic

devices sieccescerreancsccecnconsnas
Neuropsychiatry seeevecsee
Physiolegy and pathology .
Sanitation .eeeeeceess
Shock and transfusion ..
SUPZErY cecescessocionse
Tox1C010gFecrececcossavcsrsccarssssane

Materials cceceesceccacocnnnces
Inorganic and mineral ..
Metallurgy, extractive .
Metallurgy, physical ...
Organic and fibrous ..
Physics of metals ...
Plastics soececenns

Navigation cececeeccesevcesscccasscscans
Celestial cocceveceseres
Dead reckoning cecesceesccccccsseccnce
Electronic, common user eeeecoesccasse
Electronic, self sufficient ........e0
Gyro and inertial ceecsecececcrcccecee
Pilotage and HEBCONS .eeevvcosansessce

sssccssse

Ordnante veeeeevevocossssosnrc-soocsases
Degaussing nets and booms ..eesveseces
Explosives and prdpellants, molecular,
Fire control sececescesscssoscsceccano
Fuzes, firing, and exploding

meChBnisms soeecececsrsoscosscsncene
Guns and mounts, large caliber .
Land mines and grenades ...ec.....
Projectiles and ammnition details....
Rockets and rocket launchers ,...cccee
Sea mines and depth charges ..seecceee
Small arms and automatic wea8pons .....
Torpedoes and tubes ..ceeececseaecs
Vehicles, combat ..ceeee
Vehicles, noncombat ..ecvasse
Warheads and bombs seesescecevcacaccns

77
230

175
165

y The numbers of companies qualified to do research in atomic energy, biologicd warfare, and chemical warfare are not shown.
2/ Totals shown do not add, since many companies indicated that they were qualified to do research in more than one research
Similarly, most companies indicated that they were qualified in more than one area of

specialty within an area of specialization.
specialization.
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ERRATUM

Bureau of Labor Stetistics Bulletin No. 1148, "Scientific Reseerch
and Development in fAmerican Industry"

Page 83, Teble C-ci, zd Column

"Mean" cost per research engineer or sclentist for "Nonprofit resewrch
agencies" with 500 to 4,999 employees should be £13,000 instead of
£3,000.
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