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R & D Employment in the U.S.S.R.

Louvan E. Nolting and Murray Feshbach

In the face of labor shortages, growing
inaccessibility of raw materials, rising
capital needs and defense expenditures,
and increasing economic complexity, the
Soviet Union is relying heavily on scien-
tific and technical progress to sustain its
economic growth. Employment in re-
search and development (R & D) is a
prime indicator of a nation’s reliance on
science and innovation. This article ex-
amines the number and distribution of
- persons engaged in R&D in the
U.S.S.R. and makes quantitative com-
parisons between Soviet and U.S.
R & D employment.

The two main Soviet statistical series
which relate to R & D personnel are the
series on employment in the science and
science services branch of the economy
and the series on scientific workers. The
first series covers the branch definition
of employment in specialized scientific
organizations engaged in R & D and sci-
ence services. The second covers the
functional definition by including all per-
sons with advanced scientific degrees
and titles, teachers in higher educational
institutions, research managers, and
highly educated scientists and engineers
whose primary activity is research or

general R & D under science plans ap-
" proved by higher authority. Employment
according to the branch definition is
more than three times greater than that
according to the functional definition.
The first series serves in this article as
the basis: for estimating the number of
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personnel engaged in conducting and
supporting various kinds of R & D; the
second series is used to calculate person-
nel directly conducting R & D. Neither
series is wholly comparable with West-
ern data on R & D personnel, because
they include some non-R & D employ-
ment and exclude some participants in
R & D (Table 1).

Employment in Organizations

Conducting and SupportingR & D

The science and science services
branch of the Soviet national economy
embraces most of what are called scien-
tific organizations (specialized organiza-
tions not incorporated into other enter-
prises or social institutions), which con-
duct or provide services for scientific re-
search, development, and innovation,
presumably in both the civilian and mili-
tary sectors of the economy.

Scientific organizations are divided in-
to two categories: (i) scientific institu-
tions and (ii) a wide variety of organiza-
tions that do not carry out scientific re-
search but are involved in development
(in Soviet terminology, test-design
work), in production and testing of pro-
totypes and development of new pro-
cesses, and in the provision of data and
services required by scientific institu-
tions. The first category includes only
those institutions that (i) systematically
conduct scientific research work in a sci-
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entific field, including the social sciences
and humanities, (ii) work under science
plans officially approved by higher au-
thority, (iii) are funded under planned fi-
nancing for science, and (iv) are staffed
by scientific workers (/). Scientific insti-
tutions include scientific research insti-
tutes and laboratories; design organiza-
tions, industrial testing stations, and ag-
ricultural experimental stations engaged
in research; and a variety of organi-
zations—higher educational institutions,
museums, observatories, zoos, natural
parks, computer centers, libraries, and
state archives—that conduct research in
addition to their primary functions. Sci-
entific organizations not classified as sci-
entific institutions include nonresearch
design  organizations, experimental
plants that do not produce industrial
products for sale, maritime resources
prospecting organizations, industrial
testing laboratories, computer and infor-
mation centers not engaged in research,
hydrometeorological organizations, and
geological survey and prospecting orga-
nizations.

Table 2 gives the total number of So-
viet scientific institutions and their distri-
bution by type. The number of scientific
institutions has increased from 3447 in
1950 to 5327 in 1975, or by more than 50
percent. The increase was primarily a re-
flection of a twofold increase in the num-
ber of scientific research institutes. The
number of independent design bureaus
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engaged in scientific research dropped
sharply.

There is no annual series of data on the
number of scientific organizations that
are not scientific institutions, but sporad-
ic and incomplete data are available. In
1973, for example, there were 944 inde-
pendent design organizations, 913 of
which were not engaged in research. In
1969, 1089 independent experimental
plants were reported (2, 3).

Employment statistics in the science
and science services branch of the econ-
omy cover both scientists (scientific
workers) and technical, clerical, and oth-
er support personnel in scientific organi-
zations. Table 3 gives the number of
workers and employees in the branch
from 1950 to 1977 and their proportion of
all the employees in the U.S.S.R. [In

Soviet statistics the category workers
(wageworkers) and employees (salaried
professional, administrative, and clerical
workers) includes all those employed in
the state sector of the economy (that is,
excluding collective and private farm-
ers).] Employment in science and sci-
ence services increased 5.7 times be-
tween 1950 and 1975 (old series) and 1.7
times between 1965 and 1977 (new se-
ries). In contrast, the total number of
workers and employees increased by on-
ly 2.6 times between 1950 and 1977 and
1.4 times between 1965 and 1977. How-
ever, there has been a significant slow-
down in the growth of employment in
science and science services between
1975 and 1977, resulting in a slight de-
crease in the rate of growth during the
1970’s as a whole.

Table 1. Scope and coverage of Soviet statistical series on R & D personnel (+, included in

series; —, excluded from series).

Statistical series

Personnel Science and Scientific workers
science services (functional
(branch definition) definition)
R & D personnel
In specialized scientific organizations
Conducting R & D + +
Supporting R & D + -
In higher educational institutions
Conducting R & D - +
Supporting R & D - -
In industrial enterprises
Conducting R & D - +
Supporting R & D - -
In central state administrations
Conducting (supervising and planning) R & D - +
Supporting R & D - -
Graduate students - -
Science administrators + +
Personnel not in R & D or only part in R & D
Teachers in higher educational institutions - +
Social scientists and humanities specialists + +
Employees in hydrometeorological and + -

geological organizations

Table 2. Number of scientific institutions by type in the U.S.S.R., 1950 to 1975 (at end of each

year). N.A., not available.

Type of institution 1950 1955 1960 1965 1970 1974 1975
Scientific research institutes 1157 1210 1728 2146 2525 2773 2805
(affiliates and divisions)
Higher educational institutions 880 765 739 756 805 842 856
Scientific and experimental stations 555 574 454 510 483 436 N.A.
Scientific research laboratories 122 142 180 237 134 102 N.A.
Design bureaus N.A. N.A. N.A. 103 42 26 N.A.
Academies of science (affiliates, N.A. 13 N.A. 30 34 40 40
divisions, scientific centers)
Observatories N.A. 38 N.A. 12 13 N.A. NA
Museums 364 392 435 442 468 458 N.A.
Libraries 63 61 71 N.A. N.A. N.A. N.A.
Botanical gardens, forest preserves N.A. 74 N.A. 27 24 N.A. N.A
Natural parks, wildlife preserves N.A. N.A. 37 43 N.A. N.A
Testing fields, supporting N.A. 184 N.A. N.A. N.A. N.A. NA
stations, experimental bases
Other 306 109 589 567 611 592 1626
Total 3447 3562 4196 4867 5182 5269 5327
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The categories most frequently used to
classify scientific personnel by function
are: (i) scientific workers, (ii) scientific/
technical personnel, (iii) production per-
sonnel, (iv) minor service personnel or
assistants in R & D, (v) administrative
and other service personnel, (vi) library
personnel, (vii) research trainees, (Vviii)
instructors, and (ix) others, including se-
curity personnel (¢, 5).

In 1970, the year for which the most
precise data are available, scientific
workers comprised 17.8 percent of em-
ployees in science and science services
(6), a proportion that probably has not
changed significantly. For the other
functional categories of R & D person-
nel, there are no published national sta-
tistics. A distribution by functional cate-
gories for the U.S.S.R. Academy of Sci-
ences (the Academy) alone is shown in
Table 4.

The proportion of scientific workers
in the Academy is approximately twice
the proportion in the entire science
and science services branch, since
Academy personnel concentrate on fun-
damental research and few are engaged
in development and science services.
The ratio of scientific workers in the
Academy (and, presumably, elsewhere)
varies by branch of science. In 1970, the
proportion of these workers at the
Academy was lowest (26.3 percent) in
the Section of Physical/Technical Sci-
ences and Mathematics and highest (63
percent) in the Section of Social Sci-
ences. Their proportion in the Section of
Chemical, Technological, and Biological
Sciences was 35.6 percent, and in the
Section of Earth Sciences, 36.5 per-
cent (4, p. 32).

The proportion of scientific workers in
industrial-branch scientific institutions
usually falls somewhere between that
found in the science and science services
branch and that in the Academy. In 1968,
the proportion of these workers in
most of the scientific research institutes
and design bureaus in the precision in-
strument industry ranged from 20 to 35
percent with a mean of 29 percent (7). In
the oil industry, however, the percen-
tage of scientific workers in scientific
research institutes during the 1970’s
ranged from 38 to 40 percent (8).

In 1970, scientific workers comprised
57.4 percent of all persons (so-called spe-
cialists) with higher education in the sci-
ence and science services branch. The
remaining 42.6 percent consisted mainly
of managerial personnel and of engineers
engaged exclusively in routine engineer-
ing work or in development work not in-
cluded in official science plans.

Employees conducting and supporting
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R & D are employed in three sectors
other than the science and science ser-
vices branch: higher educational institu-
tions (called VUZy), industrial enter-
prises, and central administrative scien-
tific and technical departments (9). Al-
though the VUZy scientific organiza-
tions include some scientific research
institutes and design bureaus, they
consist mainly of branch and prob-
lem laboratories that carry out contract
industrial and fundamental research, re-
spectively. The number of branch and
problem laboratories has increased rap-
idly since the mid-1960’s because of an
expansion of contract research by VUZy
and to a greater effort to draw the VUZy
teaching staff into research work. Al-
though VUZy account for only 5 to 6
percent of official science expenditures
in the U.S.S.R., their share has in-
creased during the past decade, primari-
ly as a result of the increase in VUZy
laboratory research (10, 11).

There are four major types of scientific
and technical subdivisions in industrial
enterprises: (i) enterprise laboratories,
which are the most numerous and em-
ploy the largest numbers of unspecial-
ized personnel and engineering technical
workers; (ii) design organizations; (iii)
test experimental organizations; and (iv)
mechanization and automation depart-
ments.

Approximately 1,375,000 persons
were employed in enterprise scientific
and technical subdivisions in 1973 (2, p.
117; 12). However, not all of these per-
sons are classified as scientific workers.
The work of scientific and technical sub-
divisions is not limited to R & D, but al-
so includes innovation. Their activity in-
cludes the adaptation of prototypes, the
installation of new manufacturing equip-
ment, product and process improve-
ment, and even routine control of quality
and of manufacturing processes. As a re-
sult, industrial-enterprise scientific and
technical subdivisions, although employ-
ing about 37 percent as many people as
the branch of science and science ser-
vices (Table 3), add only an estimated 6
percent to official R & D outlays in the
U.S.S.R. (10, pp. 15 and 44).

Personnel Directly Conducting R & D

The Soviet statistical category of sci-
entific workers includes scientific per-
sonnel who are directly engaged in or
trained in scientific R & D in all
branches of science. The following offi-
cial criteria are prescribed for determin-
ing which employees should be counted
as scientific workers.

1 FEBRUARY 1980

1) All persons with advanced scientific
degrees and all persons with scientific ti-
tles, regardless of current place or type
of work.

2) Academicians (full members), act-
ing members, and corresponding mem-
bers of the U.S.S.R. Academy of Sci-
ences, the republic academies of sci-
ences, and the specialized branch acad-
emies.

3) Persons, with or without advanced
degrees or titles, who perform scientific
research work in scientific institutions or
who are engaged in research and teach-
ing (science-teaching work) in VUZy.

4) Specialists without advanced de-
grees or titles who systematically per-
form scientific work (R & D) in industri-
al enterprises and in project (non-
research design) organizations, carrying
out product design, process design, and
construction design (/3).

5) Persons holding management posi-
tions in scientific research (scientific su-
pervisory positions) and persons without
advanced degrees holding untitled posi-
tions as junior or senior scientific work-
ers.

6) All persons who are engaged full-

time or in conjunction with other duties
in carrying out assigned research proj-
ects that are officially approved and are
components of the overall science plans
of the state or its ministries (/4, 15).

Soviet science analysts generally
agree that only persons with higher edu-
cation should be recorded as scientific
workers—that is, persons who, although
perhaps not having an advanced scien-
tific degree or title, possess at least a
VUZy diploma equivalent to a bach-
elor’s or master’s degree in the United
States (/, p. 142; 15). Because of com-
plaints from Soviet science economists
about the inclusion in this category of
employees without higher education dur-
ing the 1960’s and because of the growth
in the number of graduates of VUZy
since then, the proportion of scientific
workers with only a secondary education
has been considerably reduced; new em-
ployees classified as scientific workers
probably all have higher education (/6,
p.- 29).

Not designated as scientific workers
are R & D technicians and laboratory as-
sistants without higher education (/4, p.
1), inventors not already classified as sci-

Table 3. Figures for total state sector employment and employment in science and science
services in the U.S.S.R., 1950 to 1977 (numbers are in thousands, except percentages). N.A.,

not available.

Number employed

Workers and In science a.nd Peg? fgtt:]ge
Year employees science services

(total number) old New old New

series series series series*

1950 40,420 714 N.A. 1.8 N.A.
1951 42,300 772 N.A. 1.8 N.A
1952 43,900 829 N.A. 1.9 N.A
1953 45,400 860 N.A. 1.9 N.A
1954 49,100 926 N.A. 1.9 N.A
1955 50,300 992 N.A. 2.0 N.A
1956 51,900 1094 N.A. 2.1 N.A
1957 54,500 1208 N.A. 2.2 N.A
1958 55,505 1338 N.A. 2.4 N.A
1959 57,909 1474 N.A. 2.5 N.A
1960 62,032 1763 N.A. 2.8 N.A
1961 65,861 2011 N.A. 3.1 N.A
1962 68,300 2213 N.A. 3.2 N.A
1963 70,526 2370 N.A. 3.4 N.A
1964 73,258 2497 N.A. 3.4 N.A
1965 76,915 2625 2401 3.4 3.1
1966 79,709 2741 N.A. 3.4 N.A
1967 82,274 2860 N.A. 3.5 N.A
1968 85,100 2990 N.A. 3.5 N.A
1969 87,922 3128 N.A. 3.6 N.A
1970 90,186 3238 2999 3.6 3.3
1971 92,799 3374 N.A. 3.6 N.A
1972 95,242 3544 N.A. 3.7 N.A
1973 97,466 3735 N.A. 3.8 N.A
1974 99,780 3864 N.A. 3.9 N.A
1975 102,160 4046 3790 4.0 3.7
1976 104,235 N.A. 3860 N.A. 3.7
1977 106,393 N.A. 3969 N.A 3.7

*The new series for personnel in science apd_ science services was adopted in 1976 and projected back to 1963
for selected years by Tsentral’noye statisticheskoye upravleniye pri Sovete Ministrov SSSR. This series
excludes employees in agricultural experimental stations not conducting research.
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entific workers (14, p. 10), graduate stu-
dents (/4, p. 9), and research trainees
prior to their registration as regular em-
ployees of a scientific organization.

In view of the imprecision of the So-
viet definition of scientific worker, the
absence of regularly reported statistics
on employment by stage of R & D, and
the constant combination of R & D work
within individual institutions, it is impos-
sible to establish the relative proportions
of fundamental and applied research
workers on one hand and development
workers on the other. However, the defi-
nition includes development specialists
with advanced degrees or participation
in R & D projects that are a part of min-
isterial or state science plans. Therefore,
Soviet figures on the number of scientific
workers embrace employment in both
R & D and, with appropriate refine-
ments (such as exclusion of humanities
specialists), can be adjusted to be rough-
ly comparable with Western statistics on
R & D employment.

The number of scientific workers from
1950 to 1977 are given in Table 5. Their
number has increased 7.9 times since
1950, 3.6 times since 1960, 1.6 times
since 1965, and one third since 1970 (/7).
The statistical definition of scientific
workers was significantly broadened in
1962, when persons who lacked ad-
vanced degrees but performed R & D in
industrial enterprises and nonresearch
design organizations were included.
Therefore the rate of growth in the num-
ber of scientific workers implied by com-
paring figures for the years before 1962
with more recent figures is somewhat
overstated.

Although the number of scientific
workers has steadily increased since
1962, the annual rate of growth has grad-
ually declined to less than one half that
of the mid-1960’s. The average annual
rate of growth was 7.8 percent from 1963
to 1968, 6.1 percent from 1968 to 1973,
and 3.2 percent from 1973 to 1978.

The percentage of workers with ad-
vanced degrees dropped sharply in 1962
as a result of the definitional change in
the scientific worker category; since
1966, however, their proportion has in-
creased from 23.7 to 30.8 percent—more
rapidly than the total number of scien-
tific workers. Although the number of
scientific workers with titles has in-
creased, their percentage of the total has
declined from 38.0 to 17.5 percent. This
decline reflects in part the decrease since
1966 in the proportion of scientific work-
ers in VUZy, in which most persons with
titles (especially pedagogic titles) are
found (/8).
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Table 4. Distribution of personnel in the insti-
tutions of the U.S.S.R. Academy of Sciences
(excluding the Siberian division) by function,
1970 (3).

Work category E?;gf:lt
Scientific workers 36.2
Scientific technical personnel 29.7
Production personnel 16.4
Minor service personnel 7.4
Administrative and service 6.1

personnel
Library personnel 2.2
Research trainees 0.9
Instructors 0.3
Others 0.8

Since all employed persons with ad-
vanced degrees and titles are included in
the ranks of scientific workers regardless
of place or type of work, the number of
scientific workers in the U.S.S.R. is
overstated, and many such employees
are not actually engaged in R& D. A
survey in 1970 determined that there
were only 5,000 to 10,000 persons with
advanced degrees who were not engaged

Table 5. Total number of scientific workers
and number with advanced degrees and titles
in the U.S.S.R., 1950 to 1977 (absolute num-
bers in thousands for the end of each year).
Some unknown proportion of the advanced
degree holders is included among the scien-
tific workers with titles.

Worhkers Workers

with with

Year Total advanced .
degrees tlge)s

%) %

1950 162.5 33.1 38.0
1951 170.2 33.9 36.4
1952 179.1 34.7 35.4
1953 191.9 354 34.3
1954 210.2 37.2 31.3
1955 223.9 39.1 31.0
1956 239.9 39.8 30.4
1957 261.6 37.1 30.2
1958 284.0 35.3 29.3
1959 310.0 33.7 28.6
1960 354.2 30.8 26.3
1961 404.1 28.2 24.3
1962 524.5 23.0 23.0
1963 566.0 22.6 22.6
1964 612.0 22.5 21.8
1965 664.6 22.4 21.0
1966 712.4 23.7 20.2
1967 770.0 24.4 19.5
1968 822.9 25.1 19.4
1969 883.4 25.7 19.0
1970 927.7 26.7 18.8
1971 1002.9 27.5 18.4
1972 1056.0 28.2 18.0
1973 1108.5 28.7 17.8
1974 1169.7 29.2 17.4
1975 1223.4 29.4 17.1
1976 1253.5 30.3 17.3
1977 1279.6 30.8 17.5

inR & D, or 0.5 to 1.0 percent of all sci-
entific workers. The Central Statistical
Administration of the U.S.S.R. report-
edly felt that such a small proportion was
not worth a separate statistical entry
19).

Distributions of scientific workers by
type of position are generally not pub-
lished for the U.S.S.R. as a whole. Some
data on supervisory personnel are avail-
able, however. Scientific supervisory
personnel were reported to account for
20.5 percent of all scientific workers in
1960, a drop from 28.6 percent in 1950
(20). According to a distribution by posi-
tion of scientific workers in the Ukraine,
published in 1973, the proportion of su-
pervisors was 17.4 percent, suggesting a
continuing decline for the U.S.S.R. na-
tionwide (21).

The distribution of scientific workers
by major place of work from 1962 to 1977
is shown in Table 6. The table shows that
economic-branch scientific institutions
have employed nearly half of all scien-
tific workers since 1962, and that VUZy
have employed more than one third. The
proportion of scientific workers in the
entire academy system (the U.S.S.R.
Academy of Sciences, the republic acad-
emies of sciences, and the specialized
branch academies) dropped slightly after
1962 because many of the system’s sci-
entific research institutes engaged in
technical and industrial research were
transferred between 1961 and 1963 to
agencies in charge of branches of indus-
try. There has been a small rise in the
share of scientific employment in the re-
sidual category.

The VUZy account for nearly half of
all scientific workers with advanced de-
grees, although their share has declined
slightly since 1971. The academy system
also has a disproportionate share of
scientific employees with advanced de-
grees—nearly double its share of total
scientific workers. The proportion of
scientific workers with advanced degrees
who are employed in the residual cate-
gory is nearly as high as its share of
total scientific workers in spite of the
sparsity of advanced degree holders in
industrial enterprises and project design
organizations. This is due to the high
proportion of persons with advanced
degrees in the administrative apparatus
of state agencies.

Most branch scientific institutions are
subordinate to ministries in charge of in-
dustry, but some fall under ministries for
other branches of the economy, such as
construction and social services. These
institutions conduct primarily applied
R & D in areas related to the specific ac-
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tivity of each branch. Nearly half of all
scientific workers (46.6 percent in 1973)
are employed in branch scientific institu-
tions. If one adds to this the approxi-
mately 3.2 percent of scientific workers
employed in nonresearch design organi-
zations (22), which are also subordinate
to the appropriate branch ministries, the
proportion of scientific workers em-
ployed in all branch scientific organiza-
tions more closely approximates one
half. The economic significance of the
branch sector of science employment is
even greater than the employment fig-
ures indicate, because about 85 percent
of official science expenditures is ac-
counted for by branch scientific organi-
zations (/0, pp. 9 and 38).

In 1968, industry employed 51.8 per-
cent of all scientific workers. This figure
probably included workers in industrial
enterprises as well as those in industrial-
branch scientific organizations (/0, pp.
12-13 and 45-47). About 85 percent
of scientific workers in industry were
concentrated in the machine-building
and metalworking branch and the chem-
ical and petrochemical branch (about
71 percent in machine-building and
metalworking alone) (23). If the indi-
vidual branches of industry are ranked
according to the proportion of scientific
workers to total employment, the order
is as follows: machine-building and met-
alworking, chemical and petrochemical
industry, nonferrous metallurgy, ferrous
metallurgy, glass and chinaware indus-
try, fuel industry, light industry, food in-
dustry, timber, woodworking, and pulp

and paper industries, and construction
materials industry (24). In the early
1970’s, about 5.0 percent of all scientific
workers were employed in the construc-
tion branch of the economy, 5.5 percent
in agriculture, and 6.0 percent in health
services (25). )

From 1969 to 1975, the percentage of
scientific workers in industry, forestry,
communications, trade and agricultural
procurement, and the municipal econo-
my reportedly remained relatively con-
stant while the percentage in construc-
tion, agriculture, transportation, materi-
al-technical supply, education, and cul-
ture rose slightly (26). The percentage of
scientific workers in geological prospect-
ing and health services declined during
the same period (27).

The scientific institutions in the acad-
emy system are engaged primarily in fun-
damental research and applied R & D on
broad technological topics. Approxi-
mately 60 to 85 percent of the Soviet
Union’s fundamental research during the
1970’s was conducted by these institu-
tions. The academy system is composed
of three general sectors, each with its
own research institutions: (i) the
U.S.S.R. Academy of Sciences, which
conducts planning and coordination for
the entire academy system,; (ii) the acad-
emies of sciences of the separate repub-
lics (except the Russian Soviet Feder-
ated Socialist Republic, which is covered
by the U.S.S.R. Academy and its region-
al divisions); and (iii) the specialized
branch academies, which are subordi-
nate to separate ministries but are super-

vised by the U.S.S.R: Academy (/0, pp.
12-13 and 45-47). In 1977, the system
employed 111,730 scientific workers (8.7
percent of all scientific workers), includ-
ing 58,057 workers with advanced de-
grees (14.7 percent of the total with ad-
vanced degrees) (28). Scientific workers
comprised 39.5; 41.1, and 19.4 percent of
the employees in the U.S.S.R., republic,
and specialized branch academies, re-
spectively.

Scientific workers in VUZy include
personnel whose time is divided between
teaching and research and full-time re-
search workers in VUZy institutes and
laboratories. The proportion of full-time
researchers has grown since 1965 from
7.7 to 17.9 percent, reflecting a rapid
growth in the number of research labora-
tories and an effort to utilize VUZy sci-
entists for practical economic purposes.
From 1950 to 1976, VUZy research and
teaching personnel increased 5.1 times
while full-time R & D scientific workers
increased 38.3 times (29).

Soviet statistics do not include sys-
tematic data on the hours of R & D work
by VUZy research and teaching person-
nel (/4, p. 8). A number of surveys and
estimates indicate that the average is
well under one half of all working time
and that the minimum is one third 30,
31).

The scientific research of research and
teaching personnel includes a wide range
of writing, editorial, supervisory, and re-
search activities (32). Consequently, the
time spent on actual research is one third
or less of total working time, and it may

Table 6. Distribution of scientific workers by category in the U.S.S.R., 1962 to 1977 (numbers are in thousands for the end of each year;
percentage of total is given in parentheses). N.A., not available.

Total scientific workers

Scientific workers with advanced degrees

Branch Branch
Year ministries ministries
Total and other Academy VUZy Residual* Total and other Academy VUZy Residual*
system system
state state
agencies agencies
1962 524.5  244.1(46.5) 54.9(10.5) 179.5(34.2) 46.0(8.8)  120.6 N.A. N.A. N.A. N:A.
1963 566.0  273.1(48.2) 53.7 (9.5) 196.8(34.8) 42.4(7.5) 127.9 N.A. N.A. N.A. N.A.
1964 612.0  300.1(49.0) 56.6 (9.3) 206.3(33.7) 49.0(8.0) 137.6 N.A. N.A. N.A. N.A.
1965 664.6  329.1(49.5) 61.3 (9.2) 221.8(33.9) 52.4(7.9) 149.2 N.A. N.A. 73.4(49.2) N.A.
1966 712.4  330.6 (46.4) 65.5 (9.2) 263.6(37.0) 52.7(7.4) 169.0 N.A. N.A. N.A. N.A.
1967 770.0  355.9(46.2) 69.9 (9.1) 285.7(37.1) 58.5(7.6) 187.6 N.A. N.A. N.A. N.A.
1968 822.9  377.3(45.8) 75.3 (9.2) 307.8(37.4) 62.5(7.6)  206.4 N.A. 32.6(15.8) N.A. N.A.
1969 883.4  407.1(46.1) 81.4 (9.2) 327.2(37.0) 67.7(1.7) 227.2 N.A. N.A. N.A. N.A.
1970 927.7  419.1(45.2) 85.9 (9.2) 348.8(37.6) 73.9(8.0)  248.1 67.1(27.0) 39.8 (16.0) 122.7 (49.5) 18.5(7.5)
1971 1002.9  463.0(46.2) 90.4 (9.0) 366.7(36.6) 82.8(8.2) 275.3 N.A. 42.9(15.6) 132.2(48.4) N.A.
1972 1056.0  490.6 (46.4) 94.6 (9.0) 378.8(35.9) 92.08.7) 297.6  83.9(28.2) 45.6 (15.3) 143.0(48.1) 25.1(8.4)
1973 1108.5  516.8(46.6) 97.0 (8.8) 394.4(35.6) 100.3(9.0)  318.1 N.A. 47.9 (15.1) N.A. N.A.
1974 1169.7 N.A. 100.4 (8.6) 410.8(35.1) N.A. 341.2 N.A. 50.4(14.8) 148.8 (43.6) N.A.
1975 1223.4 N.A. 105.5 (8.6) 427.8(35.0) N.A. 359.1 N.A. 53.4(14.9) 168.9 (47.0) N.A.
1976 1253.5 N.A. 107.7 (8.6) 441.5(35.2) N.A. 380.0 N.A. 55.5(14.6) 179.0 (47.1) N.A.
1977 1279.6 N.A. 111.7 (8.7) N.A. N.A. 394.4 N.A 58.1(14.7) N.A. N.A.

*The residual category includes industrial enterprises, nonresearch project and design organizations, central administrative departments, and others.
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Table 7. Number of scientific workers by branch of science in the U.S.S.R., 1950 to 1974 (absolute numbers in thousands at end of each year). Architecture is not included with the technical sciences, since
it includes only history and theory, building design, city planning, and landscape architecture, whereas architectural engineering falls under construction engineering in the technical sciences. Psychology
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increase is that the proportion of scien-
tific workers employed in central admin-
istrative departments and other organi-
zations increased from 1.5 percent in
1970 to 2.5 percent in 1973 (12, p. 86;37).
Another reason may have been the drive
to augment the number of scientific
workers in industrial enterprises during
the recent effort to improve the appli-
cation of science to production.

The difference between the proportion
of scientific workers in industrial enter-
prises in the U.S.S.R. (only 3.7 percent
in 1970) and in Western countries (a
much higher percentage) is misleading.
Most industrial R & D in the U.S.S.R. is
first conducted in industrial-branch sci-
entific research institutes and design bu-
reaus; then the results are transferred to
the enterprises. Furthermore, a number
of the central plant laboratories, espe-
cially those in major enterprises, are offi-
cially designated as scientific institu-
tions, in which case their scientific work-
ers are statistically entered as employees
of the institutions under the science and
science services branch rather than in-
dustry (/4, p. 18).

Scientific workers employed in non-
research design organizations numbered
about 29,300 in 1970 and an estimated
34,900 in 1973. The number of scientific
workers in central administrative scien-
tific and technical departments and in
other institutions and organizations in-
creased from 14,300 in 1970 to 27,700 in
1973; this increase probably reflected the
heavy emphasis since 1968 on integrated
planning of science and technology and
on more systematic coordination of this
planning with general economic plan-
ning. This policy has evidently led to in-
creased employment of scientific work-
ers in the central administrative and con-
sultative departments that deal with
decision-making and planning in science
and technology (38). Additional weight is
lent to this assumption by the fact that all
scientific workers in this subcategory
have advanced scientific degrees (/2, p.
86) and are therefore more likely to be
involved in planning and in advising on
science policy.

The official list under which scientific
workers are categorized contains 21
branches and 486 specialties, of which
214 are in the technical or engineering
sciences (39, 40). Table 7 shows the dis-
tribution of scientific workers by branch
of science from 1950 to 1974 (41,42). The
undesignated residual employment cate-
gory (labeled other branches in Soviet
sources) given in Soviet statistics appar-
ently consists of military or military-re-
lated sciences not otherwise included in
the technical sciences. This can be as-
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Table 8. Reported and adjusted Soviet data on
R & D personnel, 1970. The number of per-
sonnel conducting R & D was adjusted by re-
ducing the number of VUZy teachers to full-
time equivalents, adding full-time equivalent
graduate students, and eliminating personnel
with advanced degrees not working in R & D.
The number of personnel conducting and sup-
porting R & D was obtained by adding to the
figures on employment in the science and sci-
ence services branch the estimated R & D
personnel of VUZy, industrial enterprises, and
central administrative staffs and subtracting
personnel in the hydrometeorological and
geological survey services. N.A., not avail-
able.

Employment Personnel
category Reported  Adjusted
Personnel 927,709 713,434
Conducting R & D
(total)
Excluding the 726,897 590,760
social sciences
and humanities
Excluding the 829,629 661,929
humanities
Personnel 2,999,000 3,021,268
Conducting and
supporting R & D
(total)
Excluding the N.A. 2,826,547

social sciences
and humanities

sumed because the only remaining
branches in the official nomenclature of
specialties that are not listed in the
breakdowns of scientific workers are
military and naval sciences; thesc are
probably not limited to theoretical mili-
tary studies (43), but may include some
military hardware R & D.

However, most military-related tech-
nology undoubtedly falls under appropri-
ate subbranches of the technical sci-
ences. To our knowledge, statistics have
never been published on the distribution
of scientific workers in military R & D,
let alone by specific branch. Therefore,
we can only presume that a large, inde-
terminate proportion of scientific work-
ers in the technical sciences are em-
ployed in military-related R & D. Pre-
sumably, a large proportion of scientific
workers in the ‘‘other branches’ are
teachers in military academies and mili-
tary faculties of civilian VUZy, perhaps
in both theoretical military science and
military technology (44).

The largest growth in the number of
scientific workers since 1950 has taken
place in the technical sciences (25.5 per-
cent in 1950 to 46.9 percent in 1974),
physics and mathematics (6.3 to 10.0
percent), economics (2.8 to 6.9 percent),
and ‘‘other sciences’’ (2.2 to 3.4 per-
cent). The employment of scientific
workers in some fields has decreased.

For example, the number in physical and
life sciences dropped from 43.7 to 29.1
percent and the number in social sci-
ences and humanities dropped from 28.1
to 20.3 percent. Significant proportional
declines occurred in specific branches of
science, including chemistry, biology,
medicine, agriculture, veterinary sci-
ences, history, language and literature,
geography, education, and art. These
changes, however, are due in part to the
addition in 1962 to the scientific workers
category of certain R & D employees,
most of whom were technical scientists.
Since 1965, the distribution of R & D
employees among the branches of sci-
ence has remained stable, although there
has been a trend in favor of the technical
sciences, physics and mathematics, eco-
nomics, and the ‘‘other sciences.”

The physical and life sciences have by
far the largest share of scientific workers
with advanced degrees. The percentage
of advanced degree holders in the techni-
cal sciences is much lower than the per-
centage of all scientific workers in these
sciences. The percentage of all advanced
degree holders employed in the social
sciences, the humanities, and archi-
tecture is approximately the same as the
proportion of the total number of scien-
tific workers in these fields. The propor-
tion -of advanced degree holders in the
‘‘other sciences’’ is quite low (18.0 per-
cent compared to 31.2 percent for all sci-
entific workers in 1974). '

The concentration of scientists in the
physical and life sciences is much higher
in the U.S.S.R. Academy of Sciences
and slightly higher in VUZy than in the
U.S.S.R. as a whole (45). The proportion
of scientific workers in the technical sci-
ences is very low in the Academy, while
the proportion in the VUZy falls be-
tween that in the Academy and that in
the entire country. The percentage of
scientific workers in the social sciences
and humanities is highest in VUZy, ex-
cept in history, economics, and geogra-
phy, fields in which the proportion in the
Academy is higher 4, p. 113;44, p. 155).
Approximately 70 percent of technical
scientists and 40 percent of physical and
life scientists are employed in branch sci-
entific organizations (46).

Adjustment and Comparison of Data

In order to make meaningful quan-
titative comparisons between Soviet and
U.S. data on R & D employment, the
number of persons who conduct and sup-
port R & D in the U.S.S.R. must be ad-
justed to include R & D personnel not in
the official series and to exclude person-
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nel not engaged full-time in R & D. The
adjusted data are presented here in vari-
ants that include and exclude the social
sciences and humanities. The year 1970
is selected because the published infor-
mation for that year is more comprehen-
sive than that for most other years. Table
8 illustrates the results of the adjustment
of the original Soviet R & D personnel
data.

No comparison is made here of per-
sonnel who conduct and support R & D,
because there are significant differences
in the identification and utilization of
support personnel in the United States
and the U.S.S.R. which make it impos-
sible to determine the relative size of
R & D employment in the two countries.
One Western authority estimated that in
1970 the ratio of scientists and engineers

engaged in R & D to auxiliary employ-
ees was 1:5 in the U.S.S.R. and only
1:1.3 in the United States (47). The dif-
ference does not mean that there is a
larger pool of effective scientific person-
nel in the U.S.S.R. but is instead a re-
flection of the inferior efficiency of So-
viet R & D support (48). It also reflects
statistical ~ differences between the
United States and the U.S.S.R. in re-
cording persons who are engaged in
R & D support.

Table 9 gives U.S. and Soviet statis-
tics on personnel directly engaged in
conducting R & D. The figures for the
U.S.S.R. are our adjusted series for sci-
entific workers. Two U.S. statistical se-
ries that closely approach the official So-
viet scientific workers series are the Bu-
reau of Labor Statistics (BLS) series on

Table 9. Scientists and engineers employed in R & D in the United States and the U.S.S.R.,
1950 to 1979 (in thousands). The figures in column 3 were derived by multiplying the published
total numbers of scientific workers by the estimated percentage of scientific workers outside the
social sciences and humanities for 1970 (63.7 percent). Similarly, the figures in column 4 were
derived by applying the estimated percentage outside the humanities as adjusted for 1970 (71.4
percent). The. 1970 percentages are used for all years because the data needed to calculate
percentages for most other years are insufficient or unavailable. For the years 1950 to 1961
inclusive, the official Soviet series was multiplied by a factor of 1.107942 to adjust for the change

in the series in 1962. N.A., not available; X, not applicable.

U.S.S.R. adjusted scientific

U.S. series workers series (end of year)

Year ..
BLS estimates* NSF estimatest Less specialists Less specialists
(beginning of year) (annual average) in social sciences in humanities
and humanities :

1950 157.9 158.7 111.7 125.2
1951 175.4 N. 117.0 131.2
1952 204.9 N.A 123.1 138.0
1953 227.8 N.A. 131.9 147.9
1954 243.5 237.1 144.5 162.0
1955 248.8 254.3 153.9 172.6
1956 271.0 N.A. 164.9 184.9
1957 308.8 N.A. 179.9 201.6
1958 329.7 354.1 195.3 218.9
1959 362.1 N.A. 213.2 238.9
1960 386.1 380.9 243.5 273.0
1961 409.5 425.7 277.9 311.5
1962 441.9 N.A. 334.1 374.5
1963 475.7 N.A. 360.5 404.1
1964 497.9 N.A. 389.8 436.9
1965 513.2 494.5 423.3 474.5
1966 526.3 N.A. 453.8 508.7
1967 554.0 N.A. 490.5 549.8
1968 552.8 N.A. 524.2 587.6
1969 549.0 556.6 562.7 630.8
1970 535.4 546.5 590.9 661.9
1971 X 526.4 638.9 716.1
1972 X 518.5 672.7 754.0
1973 X 517.5 706.1 791.5
1974 X 525.4 745.1 835.2
1975 X 534.8 779.3 873.5
1976 X 549.9 798.5 895.0
1977 X 571.1 815.1 913.6
1978 X 595.0 828.1 928.2
1979 X 610.0 N.A. N.A.

*Excludes social scientists, psychologists, and humanities specialists.

tExcludes humanities specialists

in all sectors and social scientists and psychologists in industry. [It is estimated that in the U.S., social
scientists performing R & D in industry would add only about 5 percent or less to the industry figures (5/).] It
also excludes scientists and engineers in R & D employed in state and local governments. The proportion of
tl;e7 (l)atter, however, is very small—only 0.8 percent of all R & D scientists .and engineers in the BLS data for
1 .
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scientists and engineers engaged in
R & D and the National Science Foun-
dation (NSF) regular series on full-time
equivalent scientists and engineers em-
ployed in R & D. However, there are
significant differences in the methods by
which the U.S. and Soviet series were
compiled:

1) The BLS series records the number
of scientists and engineers who spend
the greater portion of their working time
in R & D or in direct R & D manage-
ment. The NSF series is based on the
number of employees working principal-
ly or part-time in R& D and R& D
management, but these numbers are re-
duced to full-time equivalents. The So-
viet series includes all specialists defined
as scientific workers, with no reduction
to full-time equivalents.

2) The BLS series excludes all human-
ities specialists, psychologists, and so-
cial scientists. The NSF series excludes
all humanities specialists and those so-
cial scientists and psychologists who are
employed in industry. The Soviet data
cover all specialists doing research; how-
ever, for comparison purposes, scientific
workers in the social sciences and hu-
manities can be disaggregated as re-
quired, except in geography, which com-
bines physical and socioeconomic geog-
raphers.

3) The BLS series includes salaried
graduate students and the NSF series in-
corporates graduate students who are
engaged in R & D on a full-time equiva-
lent basis. The Soviet series excludes
graduate students, but estimated full-
time equivalent graduate students have
been included in the Soviet series (Table
9).

4) Inclusion in either U.S. series re-
quires a bachelor’s degree in science or
engineering or the equivalent in training
and experience. At first glance, the So-
viet educational criterion appears to be
more stringent because it calls for the
possession of a VUZy diploma for all
those lacking advanced degrees or titles.
In practice, however, scientists and en-
gineers without diplomas have been
counted as scientific workers if they
work in units that have an approved sci-
entific research plan.

5) The BLS data refer to a date early in
the year. The components of the NSF se-
ries apply to different times of the year,
but in general the series approximates an
annual average measure. The Soviet fig-
ures are end-of-year data.

The most serious problem in making
comparisons between the U.S. and So-
viet series is the difference in the scope
of employee participation in R & D. The
Soviet definition of this participation in-
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Table 10. Scientists and engineers employed
in R & D at higher educational institutions in
the United States and the U.S.S.R. in full-
time equivalents, 1950 to 1976 (in thousands).
Both series exclude graduate students. The
U.S. figures include university-associated fed-
erally funded R & D centers, which are equiv-
alent to problem and branch laboratories in
the U.S.S.R. The Soviet figures are derived
from the reported number of scientific work-
ers in VUZy, adjusted as follows: for each
year, the number of research and teaching
personnel and full-time R & D employees is
multiplied by 79 percent, the reported propor-
tion of VUZy scientific workers not in the hu-
manities in 1970; the number of research and
teaching personnel is reduced to full-time
equivalents by multiplying by 25 percent, and
full-time equivalents are added to full-time
R & D employees.

U.S.

Year (NSF series) U.S.S.R.
1950 18.3 18.3
1955 25.2% 25.1
1960 37.1% 32.4
1965 51.1 53.9
1970 61.3 95.9
1976 68.5 134.1
*1954. t1961.

cludes so many criteria that a precise
comparison of Soviet and U.S. figures is
out of the question. Nevertheless, it is
assumed that the two sets of series, after
adjustment of the Soviet series, fall with-
in a range that offers a valid comparison
of Soviet and U.S. R & D employment.
The U.S. data in Table 9 are given as
they were published; the estimates for
the U.S.S.R. are based on the official sci-
entific worker series, but the estimates in
columns 3 and 4 are adjusted to corre-
spond to the BLS and NSF series, re-
spectively. According to these esti-
mates, the United States was well ahead
of the U.S.S.R. during the early 1950’s
both in the number of scientists and engi-
neers employed in R & D and in the rate
of employment growth. By the end of the
decade, however, the Soviet rate of em-
ployment growth rose above the U.S.
rate and remained far ahead during the
1960’s. The numerical crossover oc-
curred toward the end of the 1960’s. Dur-
ing the first half of the 1970’s, the Soviet
total continued to increase more rapidly
than the U.S. total, although the rate of
growth declined. The U.S. growth rate
surpassed the Soviet rate by a small mar-
gin during the period from 1975 to 1978.
The number of R & D scientists and en-
gineers in the United States declined
during the first half of the 1970’s and re-
gained the 1969 level only in 1977. As a
result, the Soviet total in 1978 was nearly
60 percent greater than the U.S. total.
Both the BLS and the NSF series also
include distributions of R & D scientists
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and engineers by economic sector. How-
ever, due to the great institutional dif-
ferences between the U.S. and Soviet
systems, the only reasonable com-
parison that can be made is between
U.S. universities and colleges and Soviet
VUZy. Table 10 gives the numbers of
R & D scientists and engineers in this
sector in the two countries. As the table
indicates, U.S. and Soviet R & D em-
ployment figures in higher education
were remarkably similar in the 1950’s
and fairly similar from 1960 to 1965. Af-
ter 1965, however, the Soviet numbers
moved considerably ahead, rising to
nearly twice the U.S. figure by 1976. The
Soviet increase obviously reflects the
rapid growth in full-time R & D employ-
ees in VUZy during this period. Since
these employees are not reduced to full-
time equivalents in the table, the dif-
ferences after 1965 are somewhat over-
stated.

Table 11 gives the distribution of sci-
entists and engineers in R & D in the
United States and the U.S.S.R. in 1974
by branch of science and engineering
49). The U.S. proportions are based on
a national sample survey of scientists
and engineers conducted by the Bureau
of the Census for the NSF. To make the
Soviet and U.S. distributions more com-
parable, only U.S. scientists and engi-
neers in R & D, R & D management,
and college teaching are included in the
table. As of 1974, the distribution of per-
sonnel in the physical and life sciences
was nearly the same in the two coun-
tries, although the relative distribution
among subgroups of the physical and life
sciences differed. For example, the
U.S.S.R. had somewhat larger percent-
ages in physics/astronomy/mathematics,
in agriculture, and in medicine, even af-
ter national differences in the classifica-
tion of fields are accounted for. The U.S.
percentage of scientists and engineers in
chemistry was more than double the So-
viet figure. The proportions in biology
were approximately the same, with the
U.S. share slightly higher when dif-
ferences in classification are considered.
The U.S. proportion in engineering was
higher and is judged to remain so even if
differences in the classification of engi-
neering fields are taken into account.
The Soviet percentage of social scien-
tists was higher than the U.S. percent-
age, despite the fact that some Soviet
psychology specialists were included un-
der medicine and some anthropologists
under biology. The Soviet proportion in
economics was much greater than the
U.S. figure, but was somewhat exagger-
ated by the inclusion in Soviet data of
fields that are classified under other

Table 11. Distribution of R & D scientists and
engineers by branch in the United States and
the U.S.S.R., 1974. N.A., not available; X,
not applicable.

Branch U.S. U.S.S.R.
(%) (%)
Physical and life sciences 32.4 32.9
Physics/astronomy/ 7.4 11.0
mathematics
Computer sciences* 1.3 N.A.
Environmental
sciencest 2.7 3.1
Chemistry 11.5 5.1
Biology+ 5.1 4.3
Medicine 1.5 5.4
Pharmaceutics§ N.A. 0.1
Veterinary sciences|| N.A. 0.5
Agriculture 1.9 3.4
Other 1.0 X
Technical (engineering) 60.2 51.7
sciencesf
Social sciences 7.4 11.3
Economics 1.9 7.6
Law (political science) N.A. 0.6
Education N.A. 2.9
Psychology** 2.6 0.2
Sociology/ 1.5 N.A
anthropology
Other 1.4 X
Architectureff N.A. 0.3
Other sciences (military  N.A. 3.8

and military-related)tt

*Computer sciences in the U.S.S.R. is divided be-
tween mathematics and engineering. tGeology/
mineralogy/geography. The Soviet data include so-
cioeconomic geography. +In the U.S. classifica-
tion, includes anatomy, immunology, nutrition, pa-
thology, and pharmacology (these appear under
medicine in the Soviet data). §In the U.S. classi-
fication, divided between chemistry and medi-
cine. |in the U.S. classification, under medi-
cine. {Several fields of science included under
the technical sciences in the Soviet classification,
such as geodesy, cartography, control systems and
information processing, and food technology, are
placed under the physical and life sciences in the
U.S. classification. **Some psychologists in the
Soviet Union are probably classified under medicine
(along with psychiatrists) and under education, ac-
counting for part of the disparity between the U.S.
and Soviet proportions. Psychology became a sepa-
rate branch of science in the U.S.S.R. only recent-
ly. t1Partly under engineering in the U.S. classi-
fication.

branches of the social sciences or hu-
manities in the United States, such as de-
mography and economic history (which
are included with sociology and history,
respectively) (39, pp. 7-17; 50).

The distribution by scientific field of
specialists with advanced degrees (that
is, doctorates in the United States and
candidates or doctors of sciences in the
U.S.S.R.) diverged from the distribution
of total scientists and engineers in
R & D. Table 12 gives the comparative
distribution of these specialists in 1977
for the United States and 1974 for the
U.S.S.R., the only years for which avail-
able data permit an intercountry com-
parison in all fields of science and the hu-
manities. The proportion of advanced
degree holders in the physical and life
sciences was roughly 45 percent for both
countries, whereas only 32 percent of the
total number of R & D scientists and en-
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gineers in the U.S.S.R. were in these sci-
ences in 1974. Employment in chemistry
and the environmental sciences had al-
most the same relative distribution in the
two countries (see Table 11). The United
States share in biology, however, was
much higher than the Soviet share, prob-
ably reflecting the years in which biology
was a controversial field in the U.S.S.R.
In engineering, the Soviet percentage
with advanced degrees was more than

twice that of the United States. Except
in economics, the Soviet proportion in
the social sciences and humanities was
lower than the U.S. proportion. With re-
spect to the overall figure of specialists
with advanced degrees, if one discounts
the number of U.S. doctorates not in-
cluded in Table 12 (those not in the labor
force, not employed, or not reporting)
the Soviet and U.S. totals for the mid-
1970’s were remarkably similar.

Table 12. U.S. and Soviet specialists with advanced degrees, by branch (U.S. figures are actual;
Soviet figures are rounded to nearest hundred). The original U.S. data were adjusted as follows
to conform to the Soviet categorization of branches of science: (i) mathematics: computer theo-
ry and software systems were added; (ii) chemistry: biochemistry was moved to biology and
pharmaceutical chemistry to pharmaceutics; (iii) environmental sciences: fuel technology and
petroleum engineering were moved to engineering, and socioeconomic geography was added;
(iv) biology: anatomy, immunology, and nutrition and dietetics were moved to medicine; food
science and technology was moved to engineering; anthropology was added from the social
sciences; and behavior/ethology was moved to psychology; (v) agriculture: agricultural eco-
nomics was moved to economics and food science and technology to engineering; (vi) medicine:
veterinary medicine was separated and hospital administration was moved to economics; (vii)
engineering: communications, computer hardware, and library and archival sciences were add-
ed; (viii) economics: social statistics, business administration, and home economics were add-
ed; (ix) law: political science, public administration, international relations, and jurisprudence
were combined; (x) psychology: education was moved to general education; (xi) language and
literature: linguistics and journalism were included; and (xii) history: archeology was added.
N.A., not available; X, not applicable.

U.S., beginning U.S.S.R.,
of 1977* end of 1974
Branch b
Percent ercent
Number of total Number of total
Physical and life sciences 147,607 43.6 160,000 47.2
Physics/astronomy/
mathematics 34,778 10.3 36,500 10.7
Physics and astronomyt 17,911 5.3 N.A. N.A.
Mathematics 16,867 5.0 N.A. N.A.
Chemistry 29,640 8.7 19,500 5.7
Environmental sciences 14,170 4.2 15,200 4.5
Geology/mineralogy 4,081 1.2 11,600 3.4
Geography# 7,103 2.1 3,600 1.1
Other earth sciences$§ 2,986 0.9 N.A. N.A.
Biology 39,324 11.6 25,300 7.4
Agriculture 10,641 3.1 17,100 5.0
Medicine/pharmaceutics 18,164 5.4 43,000 12.6
Veterinary sciences 890 0.3 3,400 1.1
Engineering (technical
sciences) 49,481 14.6 102,900 30.1
Social sciences 72,526 21.4 34,400 10.1
Economics 16,376 4.8 23,300 6.8
Law (political science) 17,735 5.2 3,600 1.1
Education 10,467 3.1 6,200 1.8
Psychology|| 27,948 8.3 1,300 0.4
Humanities 55,355 16.3 35,700 10.4
Philosophy/sociology 10,070 2.9 8,000 23
Language and literature 26,040 7.7 12,600 3.7
History 14,237 4.2 13,400 3.9
Art 5,008 1.5 1,700 0.5
Architecturef ) 923 0.3 1,100 0.3
Other (U.S.S.R.)** ‘ X X 7,100 2.1
Other (United States)Tt 13,275 3.9 X X
Total 339,167+% 100.0 341,200 100.0

*Based on those receiving their doctorates between 1934 and 1976. tScientific workers in physics and
astronomy comprised about two thirds of those in physics/mathematics in 1971. tIncludes socioeconomic
geography, in which there were 1807 persons in the U.S. in 1977. §Includes branches of geology, physical
geography, and geodesy. The latter, however, is classified as an engineering field in the U.S.S.R. classifica-
tion. ﬁ,Psychology totals may be misleading, since the U.S. figures include clinical psychology (12,397
persons in 1977). Some of the Soviet equivalents may be classified under psychiatry, which is in medi-

cine. qThe U.S. figure is incomplete, and includes only urban and regional planning, which is classified
under architecture in the U.S.S.R. **Believed to be primarily military or military-related sci-
ences. tfIncludes area studies, social work, speech and hearing, religion and theology, general social

sciences, general humanities, and unspecified fields. t+Excludes 35,834 doctorates who were outside the
labor force or unemployed (27,154) or who did not report their fields of employment (8680).
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In summary, the estimated number of
scientists and engineers engaged in
R& D in the U.S.S.R. today sub-
stantially exceeds the number in the
United States. The estimated numbers of
R & D scientists and engineers with ad-
vanced degrees more nearly correspond
in the two countries. The distribution of
Soviet personnel by branch of science
and engineering, though differing from
the U.S. distribution, reflects a com-
mitment to scientific endeavor generally
as broad as in the United States. Al-
though no qualitative comparison is
made here between Soviet and U.S. sci-
entific personnel, it is apparent that, in
terms of number of personnel and scope
of R & D, the U.S.S.R. has reached or
surpassed the U.S. level during the past
decade in a number of branches of sci-
ence and engineering.
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