Gkt Lt A

T TS VAR ST T e IRy e R e T *

A g i et

R E P O R T R E 8§ U M E s

ED 020 130 SE 604 375
REVIEWS OF DATA ON SCIENCE RESOURCES.

NATIONAL SCIENCE FOUNDATION, WASHINGTON, B.c.

REFORT NUMBER NSF-66-27 FUB DATE AUG 66
ECRS PRICE MF-30.25 HC-$0.88 20F.

CESCRIFTORS- HXEMFLOYMENT STATISTICS, *ENGINEERS, #FINANCIAL
SUFPORT, *FHYSICAL SCIENCES, *SCIENTISTS, *SCIENTIFIC
MANFOWER, #*SCIENTIFIC RESEARCH, FEDERAL GOVERNMENT, FEDERAL
AID, GRACUATE sTUDY, MECICAL SCHOOLS, UNDERGRADUATE STUDY,
NATIONAL SCIENCE FOUNCATICON,

DATA RELATIVE TO SCIENTIFIC ACTIVITIES, BUDGETS, AND

MANFOWER ARE REFORTED. THE REFORT SUMMARY INDICATES THAT

XFENCITURES FOR 1964 TOTALED 1.9 BILLION COLLARS FOR
SEFARATELY BUDGETED RESEARCH AND DEVELOFMENT (R AND D), AND
OF THIS UNIVERSITIES AND COLLEGES ACCOUNTEL FOR 68 FER CENT.
UNIVERSITIES AND COLLEGES ACCOUNT FOR NEARLY ONE-HALF OF THE
BASIC RESEARCH CARRIED ON ANNUALLY IN THE UNITEDR STATES (AS
MEASURED IN DOLLAR TERMS) . CHARTS, GRAFHS, AND TAELES
SUMMARIZE THE FINDINGS. THE REFPORT CONCLUDES WITH A LISTING
OF CEFINITIONS AND TERMINOLOGY USED IN THE REFORT. (DH)




B

rer =

R E P O R T R E 8§ U M E s

ED 020 130

REVIEWS OF DATA ON SCIENCE RESCURCES.

NATIONAL SCIENCE FOUNDATION, WASHINGTON, B.cC.

REFORT NUMBER NSF-66~27 FUB LATE AUG 66
ECRS PRICE MF-%0.25 HC-30.88 24F.

SE GO4 375

CESCRIFTORS- FEMPFLOYMENT STATISTICS, “ENGINEERS, *:FINANCIAL
SUFFORT, %FHYSICAL SCIENCES, *SCIENTISTS, *SCIENTIFIC
MANFOWER, #SCIENTIFIC RESEARCH, FEDERAL GOVERNMENT, FEDERAL

AIC, GRADUATE STUCY, MEDICAL SCHOOLS, UNDERGRADUATE STULY,
NATIONAL SCIENCE FOUNDATICN,

DATA RELATIVE TO SCIENTIFIC ACTIVITIES, BUDGETS, AND
MANFOWTIR ARE REFORTED. THE REFORT SUMMARY INDICATES THAT
EXFENDITURES FOR 1964 TOTALED 1.9 BILLION COLLARS FOR
SEPARATELY BUDGETED RESEARCH ANC DEVELGOEMENT (R AN £), AND
OF THIS UNIVERSITIES AND COLLEGES ACCOUNTED FOR 68 FER CENT.
UNIVERSITIES AND COLLEGES ACCOUNT FOR NEARLY ONE-HALF CF THE
BASIC RESEARCH CARRIEC ON ANNUALLY IN THE UNITED STATES (AS
MEASURED IN DOLLAR TERMS) . CHARTS, GRAFHS, AND TAELES
SUMMARIZE THE FINDINGS. THE REPORT CONCLUDES WITH A LISTING
OF BEFINITIONS AND TERMINOLOGY USED IN THE REFORT. (DH)




! ““Revzews OF

OFFICE 07 EDUCATION

POSITION OR POLICY.

r"~'DATA ON SCIENCE RESOURCES

m NATIONAL SCIENCE FOUNDATION, WASHINGTON, D.C., 20550 -«
bt

v

Sfood 75

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE

23 Z, THIS DOCUMENT HAS BEEN REPROVUCED EXACTLY AS RECEIVED FROM THE
) | PERSON OR ORGANIZATION ORIGIAATING IT. POINTS OF VIEW OR OPINIONS
, STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

NSF 66-27 * No. 9, August 1966

Resources for Scientific
Activities at Universities and
Colleges, 1964

A PRELIMINARY REPORT OF A SURVEY OF 1964 EXPEND-
ITURES AND JANUARY 1965 EMPLOYMENT IN THE
SCIENCES AND ENGINEERING !

Highlights

Current expenditures for separately budg—
eted research and development performed in
institutions of higher education totaled $1.9
billion in 1964. Of this total, universities and
colleges proper accounted for 68 percent ($1.3
billion ) ; university-managed Federal contract
research centers for the remainder ($590
million).

The Federal Government financed nearly
three-fourths (72 percent) of the separately
budgeted R&D performance in universities
and colleges proper and virtually all the R&D
performance in Federal contract research cen-
ters in 1964. :

During 1954-64, separately budgeted R&D
expenditures in universities and colleges
proper increased from $290 million to $1.3
billion (chart 1), or at a rate of 16 percent per
year. R&D expenditures in university-man-
aged Federal contract research centers in-
creased from $130 million to $590 million
during this period, also at an annual rate of 16
percent.

. *See Definitions and Terminology at the end of this report

for explanations of terms.

Chart 1. Current Expenditures for Separately Budg-
eted Research and Development in Universities
and Colleges, 1954-64
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Federally financed R&D expenditures in-
creased from 55 percent of the total in univer-
sities and colleges proper in 1954 to 72 percent
in 1964. The Federal Government financed
virtually all of the R&D expenditures of uni-
versity-administered Federal contract re-
search centers throughout the period.

Universities and colleges account annually
for nearly one-half of the basic research per-
formed in the United States, measured in dol-
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lar terms.* This is attributable to the heavy
orientation of universities and colleges proper
toward projects concerned with advancing the
frontiers of knowledge. About four-fifths of
their R&D expenditures were allocated to
basic research in 1964, compared with one-
fourth in Federal contract research centers
(chart 2). The research centers on the other
hand allocated 40 percent of their R&D ex-
penditures to development, while universities
and colleges proper allocated only 3 percent.

Universities and colleges employed 261,000 scien-
tists and engineers in January 1965. This total in-
cluded 158,900 full-time scientists and engineers, 41,-
000 part-time scientists and engineers, and 61,100
graduate students employed part time as scientists and
engineers. ‘

Nearly all of the scientists and engineers (250,000,
or 96 percent of total) were employed in universities
and colleges proper, with the remaining 11,000 (4
percent) employed in Federal contract research
centers.

“ National Science Foundation, Reviews of Data on Re-
search & Development, No. 41, “National Trends in R&D
Funds, 1953-62”. Washington, D.C. 20402: Supt. of Docu-
ments, U.S. Government Printing Office, September 1963,
p- 5. )

'

In terms of full-time equivalents, the universities
and colleges proper employed 192,600 scientists and

engireers in January 1965. In aggregate, the full-
time-equivalent number of scientists and engineers
were distributed among principal functions as follows:
Teaching, 61 percent; research and development, 29
percent; and other activities, 10 percent.

‘The employment of scientists and engineers in uni-
versities and colleges proper increased from 148,800
in March 1958 to 250,000 in January 1965, or at an
annual rate of 8 percent. This rate of increase was
double the comparable rate in Federal contract re-
search centers, where employment increased from
8,400 in March 1958 to 11,000 in January 1965.

The full-time-equivalent number of scientists and
engineers in all scientific activities in universities and
colleges proper increased from 119,500 in March 1958
to 192,600 in January 1965. This 7-percent annual
rate of increase for all activities was identical with
the rate for those in research and development in these
institutions.

Scope and Method

This preliminary report of the Survey »f Scientific
Activities of Institutions of Higher Education, 1963-
64, is part of the National Science Foundation’s pro-
gram of periodic surveys to provide comprehensive

Chart 2. Distribution of Current Expenditures for Separately Budgeted Research and Development in Uni-
versities and Colleges, by Character of Work, 1964
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financial and manpower data on scientific activities of
government, industry, and nonprofit organizations.

Preliminary estimates are presented for selected
data, such as current expenditures for separately
budgeted research and development and the numbers
of scientists and engineers employed by universities
and colleges. The final report on the survey, to be
issued later, will present a more comprehensive and
detailed analysis.

"The survey covered 1,942 institutions with programs
in the sciences and engineering. They included all
institutions listed in the U.S. Office of Education’s
Directory, Higher Education, Part 3, 1963643 except
for about 250 independent schools of music, art, the-
ology, law, and other specialized institutions that de
not normally maintain science and engineering pro-
grams. Each institution in the United States and its
territories was asked to provide information on the
scientific activities of all its branches and other units,
both on and off the main campus.

Graduate-degree-granting institutions were asked
to complete relatively detailed questionnaires, while
liberal arts and junior colleges and institutions not
granting graduate degrees received questionnaires re-
questing similar but less detailed information on their
scientific activities. Institutions with medical schools,
agricultural experiment stations, or Federal contract
research centers were asked to provide separate data
for these organizations.

Questionnaires were mailed to 1,942 institutions in
February 1965, followed by mailings to nonrespondents
in May 1965 and July 1965. Field visits to certain
academic institutions and telephone followups to in-
stitutions that submitted incomplete reports continued
up to December 15, 1965, the cutoff date for this
report.

Of the 1,942 universities and colleges, 1,600 (82
percent) returned usable questionnaires. To estimate
the data for the nonresponding institutions as well as
for institutions that did not submit complete reports,
published and unpublished data from the following
sources were used: U.S. Office of Education; the
American Council of Education; Federal agencies’
reports of their obligations for research and develop-
ment to educational institutions; and the academic
institutions’ own bulletins, catalogs, and financial
reports.

°U.S. Department of Health, Education, and Welfare,
Office of Education, Education Directory, 1963-64, Part 3.
Higher  Education, OE-50000-64. Washington, D.C.
20402: Supt. of Documents, U.S. Government Printing
Office, 1964.

As requested, the universities and colleges reported
financial data for academic year 1963-64 relating to
their current expenditures for separately budgeted re-
search and development. To facilitate the identifi-
cation of annual statistics, financial data for academic
year 1963-64 are shown in this bulletin as “1964.” Fi-
nancial data shown for 1953-54 and 1957-58 are
shown as 1954 and 1958, respectively. Data relating
to employment in the sciences and engineering were
reported as of January 1965.

Academic institutions in this study are classified un-
der two major categories, universities and colleges
proper and university-managed Federal contract re-
search centers. The first includes all organizational
units owned, operated, or controlled by such institu-
tions,* except Federal contract research centers. The
second category consists of university-managed R&D
organizations exclusively or substantially financed by
the Federal Government.

Limitations. As the survey covered all 1,942 uni-
versities and colleges that were known or thought to
have science and engineering programs, estimates are
not subject to a sampling error. Estimates are, how-
ever, subject to limitations attributable to such factors
as survey nonresponse or failure of respondents to
interpret or apply survey definitions in the same way.
Since the 342 nonrespondents were mostly institutions
with relatively small science and engineering programs,
errors attributable to estimating for nonresponse are
believed to be also small (less than 1 percent of na-
tional aggregates). In all cases of nonresponse, avail-
able secondary sources of information were used in
estimating magnitudes for survey data. Estimates also
were made for nonresponse to items on individual
questionnaires. Thus, data presented in this report
represent, within reasonable error limits, totals for the
higher education sector of the economy.

Current expenditures for separately budgeted re-
search and development include the direct and in-
direct costs associated with the conduct of R&D proj-
ects separately organized, financed, and identified in
the institutions’ financial records. Included are wages
and salaries, supplies and materials, and other direct
and indirect costs.” These R&D projects are financed

* The definition of universities and colleges proper used in
the 1963-64 survey differs from that in previous NSF surveys,
which did not define agricultural experiment stations as part
of universities and colleges proper. See Definitions and
Terminology at the end of this report.

®These data do not include unreimbursed indirect costs.
This is because a large number of respondent institutions re-
ported that indirect costs incurred on research projects were
not fully reimbursed by sponsors, but failed to report data on
such costs. Estimates of unreimbursed costs will be presented
in a final report on this survey, to be issued later.
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by the various agencies of the Federal Government, in-
dustrial firms, nonprofit organizations, State and local
governments, and others by grants, contracts, and re-
stricted gifts. Institutions themselves financed less
than 5 percent of this separately budgeted research and
development.

It should be noted that data on current R&D ex-
penditure# shown here do not include expenditures for
departmental research, which is carried out in univer-
sities and colleges as part of the normal workload of
their faculty and other professional staff. This type
of research is performed in institutions both with and
without separately budgeted R&D projects. Because
departmental research is financed jointly with instruc-
tion through budgetary allocations for “instruction and
departmental research,” the relative costs of the two
activities are not readily available in financial records
of universities and colleges. Estimates of current ex-
penditures for departmental research will be presented
in the final report of the survey, to be issued later.

Perhaps, the main limitation of statistical measures
of scientific activities results from difficulties encoun-

-tered by respondents in interpreting and applying sur-

vey definitions. Records available at many of the
institutions do not yield exact information on financial
and manpower resources allocated to ‘“‘scientific activi-
ties,” as defined for survey purposes. If exact in-
formation was not available, respondents were asked
to supply estimates. ' The degree of accuracy of esti-
mates no doubt varied somewhat. The magnitude of
response error attributed to respondent’s lack of rec-
ords and to difficulties in interpreting or applying
survey definitions can not be precisely estimated.
However, institutional accounting procedures, par-
ticularly in universities with large science and engi-
neering programs, yield relatively accurate data on the
disposition of restricted funds, such as separately
budgeted research and development.

Universities and Colleges Proper °

RED Expenditures. The growth in importance
of R&D activities in universities and colleges proper
is shown in greatly increased outlays for such activities
over the past decade. From:1954 (when the Na-
tional Science Foundation began this series of sur-
veys) to 1964, separately budgeted R&D expenditures
in universities and colleges proper increased from $290
million to $1.3 billion, or at an annual rate of 16
percent. During the same decade Federal support
for these R&D activities increased at an annual rate

¢ See Definitions and Terminology.
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of 19 percent, from $160 million to $917 million.
This relative increase in Federal R&D financing during
the period was appreciably higher than the 11-percent
average increase from other sources (table A).

Institutions with graduate programs in the sciences
and engineering accounted for 99 percent of the $1.3
billion current expenditures for research and develop-
ment in universities and colleges proper in 1964.
Other institutions of higher education that do not
grant graduate degrees in the sciences and engineering
accounted for R&D expenditures of only 1 percent
of the total. The heavy concentration of R&D activi-
ties in graduate-degree granting institutions is attrib-
utable to having the scientific and engineering person-
nel and the facilities required for such activities.
Moreover, the necessary relationship between research
and graduate education, particularly in the sciences
and engineering, largely explains why graduate-
degree-granting institutions, with few exceptions, per-
form separately budgeted research and development.

It should be noted that medical schools and agricul-
tural experiment stations together accounted for $560
million in separately budgeted R&D expenditures, or
44 percent of the total for universities and colleges
proper in 1964. The fact that the 89 medical schools
and all but 1 of the 59 agricultural experiment sta-
tions * were parts of graduate-degree-granting institu-
tions contributed to the concentration of R&D activi-
ties in such institutions. As noted later in this bulletin,
the relatively heavy orientation of scientific activities
of universities and colleges proper toward the life sci-
ences results mainly from predominance of medical
science activities in medical schools, and of agricul-
tural science activities in agricultural experiment
stations.

Number of Institutions With Separately Budgeted
Research and Development. The relative number
of institutions that performed separately budgeted re-
search and development in 1964 varied directly with
the level of degrees offered in the sciences and engi-
neering (chart 3). The proportions of these institu-
tions in various degree-granting categories ranged from
100 percent of the doctorate-granting institutions and
73 percent of those offering master’s degrees (but not
doctorates) down to 2 percent of the junior colleges
and other non-degree-granting institutions. Of the
1,942 institutions in this survey, 636 (33 percent) had
separately budgeted R&D expenditures in 1964.

? Includes affiliated colleges of agriculture and agricultural
extension services; see Definitions and Terminology.
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Chart 3, Distribution of Universities and Colleges
Performing Separately Budgeted Research and
Development, by Level of Degrees Granted, 1964 »

Institutions without Institutions with
separately budgeted separately budgeted
R&D, granting: R&D, granting:

100 75 50 25 {percent) 25 50 75 100

Doctorate degrees 3] 100
27 @osfer's degrees 73
64 Bachelor's degrees 36

K
89 Non-science degrees 11
’ SRR

S.’B. No degrees 2

* Universities and colleges were classified on the basis of
highest level of degrees granted in the sciences and engineer-
ing,

Source: National Science Foundation.

‘The Federal Government financed R&D perform-
ance in 561 of the 636 universities and colleges report-
ing separately budgeted research and development
(table B). As might be expected, institutions grant-
ing graduate degrees in the sciences and engineering
received relatively more Federal R&D support than did
others. All medical schools and agricultural experi-
ment stations performed federally financed research
and development.

Sources of RED Support. Research and develop-
ment constitute the part, among the various activities
carried out by institutions of higher education, in
which Federal financing plays a predominant role. In
1964, Federal R&D support to universities and colleges
proper totaled $917 million; all other sources of sup-
port together accounted for $355 million (table B).

'The principal sources of non-Federal support were
State and local governments ($173 million), founda-
tions and voluntary health agencies ($61 million),
institutions’ own funds ($59 million), and industry
($40 million). It should be noted that “sources of

funds,” as defined here, refers to immediate sources

rather than ultimate sources of funds concerned. For
example, a foundation was identified as the source of
support if it financed research through a resiricted gift
or grant even though an industrial concern may have

been the source of all or part of the foundation’s
funds.

Character of Work. Basic research expenditures
totaling $1.0 billion comprised 79 percent of the $1.3
billion total separately budgeted R&D performance in
1964 (chart 2). Applied research and development
amounted to 18 percent and 3 percent, respectively.

Geographic Distribution of RED Expenditures.
Although R&D activities are carried on in universi-
ties and colleges throughout the country, there is con-
siderable variation in the size of programs among
educational institutions. By and large, .institutions
with large programs in the sciences and engineering
accounted for large shares of R&D activities. That
these institutions are not evenly distributed among geo-
graphic areas is the main reason for the regional varia-
tions in the dollar amounts of R&D performance.

Institutions located in the Middle Atlantic division
expended $257 million, or 20 percent, of the $1.3 bil-
lion total separately budgeted R&D expenditures in
universities and colleges proper. Ranked next were
institutions in the East North Central and Pacific di-
visions. These three divisions together accounted for
more than one-half of the 1964 total separately budg-
eted R&D expenditures and also for more than one-
half of the Federal part of that total.

‘The distribution of R&D expenditures by geographic
division nearly parallels the distribution of certain edu-
cational variables, such as doctorate degrees awarded
and graduate enrollment in the sciences and engineer-
ing (table 1). Thus, the three geographic divisions
that ranked highest in separately budgeted R&D ex-
penditures also ranked highest in the two educational
variables, accounting for more than one-half of each.
Similarly, the three divisions that ranked lowest in
separately budgeted R&D expenditures also ranked
lowest in doctorates awarded and in graduate enroll-
ment in the sciences and engineering.

Federally financed research and development consti-
tuted 72 percent of the total in universities and colleges
proper. In each of the geographic divisions, the Fed-
eral Government financed three-fifths or more of the
separately budgeted R&D activities (chart 4). The
federally financed share was highest in the New Eng-
land (81 percent) and Middle Atlantic divisions (77
percent).
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TaBLE 1. PERCENT DISTRIBUTION OF
SELECTED R&D AND EDUCATIONAL VARI-

ABLES IN UNIVERSITIES AND COLLEGES

PROPER, BY GEOGRAPHIC DIVISION

Separately budgeted
R&D expenditures,| Doctorates Graduate
1964 awarded in | enrollment
Geographic division the sciences |in ¢the sciences
and engineer- { and engineer-
Total | Federally |ing, 1963-64 » ing, fall 1963 »
financed

Totalaoceeoeeeo.... 100.0 100.0 100.0 100.0
New England.._......__. 1.5 12,9 10.6 7.6
Middle Atlantic...._..__. 20,2 21.6 18.8 23.0
East North Central...._. 18.1 18.8 25.0 19,4
West North Central..___. 7.2 6.3 9.6 8.2
South Atlantic._._.....__ iL5 10.8 9,5 10.4
East South Central..___. 3.5 3.1 2.4 2.9
West South Central..___. 6.2 5.4 6.1 7.4
Mountain. ..o...._._.___ 5.8 5.1 3.4 5.2
Pacific. . 15.4 15.5 14.6 15.8
Territories. --ovveeeeeo.. .5 Y. 3 T, .1

a Source: U.8. Office of Education.
NOTE: Percent detail may not add to 100 because of rounding.

When distributed among individual States, sepa-
rately budgeted research and development in universi-
ties and colleges proper ranged from $150 million in
New York to below $3 million in the States of Maine,
Nevada, Vermont, and Delaware (table C). Uni-
versities and colleges located in 10 leading States ac-
counted for about three-fifths of the total and for about
two-thirds of the Federal part of that total.

Research Expendiiures, by Field of Science. Basic
and applied research accounted for almost all of the
separately budgeted R&D expenditures in universities
and colleges proper. More than one-half ($660 mil-
lion) was expended in the life sciences; nearly one-
fourth ($294 million) in the physical sciences; and the
remainder in engineering, social sciences, psychology,
and other sciences (chart 5).

‘The relatively large share of research expenditures
in the life sciences results mainly from their importance
in medical schools and agricultural experiment stations
(table D). Together they accounted for 79 percent
of research expenditures in the life sciences in univer-
sities and colleges proper. Medical schools accounted
for 85 percent of the research expenditures in the medi-
cal sciences; agricultural experiment stations for 91
percent of research in the agricultural sciences, and to-
gether for 56 percent of the research in the biological
sciences.

Employment of Scientists and Engineers. From
1958 to 1965, the number of full-time and part-time
scientists and engineers and graduate students em-
ployed in all activities by universities and colleges

6

Chart 4. Current Expenditures for Separately
Budgeted Research and Development in Univer-
sities and Colleges Proper, by Geographic Divi-
sion and Source of Funds, 1964
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Source: National Science Foundation (table C).

proper increased from 148,800 to 250,000 or at an an-
nual rate of 8 percent. In full-time-equivalent terms
scientists and engineers employed both in all activities
and in research and development increased at an an-
nual rate of 7 percent during the same period (table
E).

In January 1965, universities and colleges proper
employed 250,000 scientists and engineers in all activi-
ties. Of these, 60 percent were employed full time, 16
percent were part time, and 24 percent were employed
graduate students. Graduate-degree-granting institu-
tions accounted for 210,300 scientists and engineers, or
84 percent of the total.

Of these full-time and part-time scientists and engi-
neers, including graduate studets, 40 percent were
life scientists; 25 percent, physical scientists; 16 per-
cent, social scientists; and 13 percent, engineers (chart
6). As noted earlier in regard to research expendi-
tures in the life sciences, medical schools and agricul-
tural experiment stations also employed a relatively
large proportion of the life scientists in universities and
colleges (69 percent).

')
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Chart 5. Distribution of Current Expenditures for

Chart 6. Distribution of Scientists and Engineers
Separately Budgeted Research in Universities and

Employed in Universities and Colleges Proper, by
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In full-time-equivalent terms, universities and col-
leges proper employed 192,600 scientists and engineers
in January 1965. Of these, 61 percent were employed
in teaching, 29 percent in research and development,
and 10 percent in other activities. Medical schools
and agricultural experiment stations together ac-
counted for 43 percent of the full-time-equivalent
number of scientists and engineers employed in re-
search and development.®* Medical schools and agri-
cultural experiment stations also accounted for 71
percent of the full-time-equivalent number of scientists
and engineers employed in “other activities” in uni-
versities and colleges proper.

'The relatively high proportion of scientists and en-
gineers in “other activities” in medical schools results
from the employment of scientists in administration;
student health services; diagnosis and treatment of
patients in offices, hospitals, clinics, and outpatient fa-
cilities; and other such activities. Agricultural experi-

® As noted on page 4, medical schools and agricultural ex-
periment stations accounted for 44 percent of the separately

budgeted R&D expenditures in universities and colleges
proper in 1964,

" Source: National Science Foundation (table F)

ment stations also employ a large number of scientists
and engineers in administration as well as in agricul-
tural demonstration work, non-degree-credit adult edu-
cation, and other similar activities.

Geographic Distribution of Scientisss and Engi-
neers. The geographic distribution of scientists and
engineers is inflnenced by various interrelated factors.
However, the l:vel of degrees offered in the sciences
and engineering in a given locality is of prime impor-
tance. As noted, 84 percent of the 250,000 scientists
and engineers in universities and colleges proper were
employed in graduate-degree-granting institutions.
Other relevant factors are the number of graduate and
undergraduate students enrolled and the amount of
research carried out in the sciences and engineering.

Also of some relevance is the size and location of
medical schools and agricultural experiment stations,

which together in January 1965 employed 29 percent
of the scientists and engineers in universities and col-
leges proper (table 2). For example, medical schools
accounted for relatively high proportions of the total
employed scientists and engineers in universities and
colleges proper of the territories (40 percent) and the
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Middle Atlantic (30 percent) and South Atlantic di-

visions (25 percent), compared with only 11 percent

in the Mountain division. Agricultural experiment
stations accounted for 15 percent or more of the total
scientists and engineers in the West North Central,

East South Central, Mountain, and West South Cen-

tral divisions, compared with 5 percent in New Eng-

land and only 2 percent in the Middle Atlantic
division.

TasLe 2. SCIENTISTS AND ENGINEERS EM-
PLOYED IN ALL ACTIVITIES BY UNIVERSITIES
AND COLLEGES PROPER, MEDICAL SCHOOLS,
AND AGRICULTURAL EXPERIMENT STA-

TIONS, BY GEOGRAPHIC DIVISION, JANUARY
1965

(Numbers in thousands)
Selected components
Total,
univer-
sities Medical schools | Agricultural ex-
Geographic division and periment stations
colleges
proper
Num- | Percent | Num- | Percent
ber of total ber of total
Total. . oo 250.0 51.1 20 22.4 9
New Englaud_......._____ 20.7 3.7 18 1.1 5
Middle Atlantic____..______ 49.1 14.7 30 1.0 2
East North Central_______ 47.7 8.2 17 3.7 8
West North Central ____._. 22.8 4.8 21 3.4 15
South Atlantic........_._. 30.7 7.6 25 3.8 12
East South Central . ______ 10.7 2.0 19 1.6 15
West South Central______. 19.4 2.9 15 3.3 17
Mountain...._._.________. 12.2 1.3 1 1.9 16
Pacifie. .. 35.2 5.2 15 2.5 7
Territories. .o oo __._. 1.5 6 40 .2 13

NoTE: Details may not add to totals because of rounding.

The geographic divisions leading in numbers of sci-
entists and engineers employed in universities and col-
leges proper, as shown in chart 7, were the Middle
Atlantic (20 percent of the total), East North Central
(19 percent), and the Pacific (14 percent). States
with the largest numbers of scientists and engineers
were New York, California, Pennsylvania, Illinois,
Massachusetts, Ohio, Michigan, and Texas. Table
G shows for each State the number of scientists and
engineers employed in universities and colleges proper
in January 1965.

The pattern of full-time-equivalent number of
scientists and engineers among geographic areas dif-
fers slightly from that of actual numbers. For ex-
ample, the Middle Atlantic and East North Central
divisions ranked first and second respectively in actual
numbers of persons employed (chart 7), but their posi-
tions were reversed in full-time-equivalent terms

(chart 8). This is because appreciably more part-
time scientists and engineers were employed in the
Middle Atlantic division than in the East North
Central.

Table G shows State distribution of January 1965
full-time-equivalent employment, by principal func-
tion. This distribution of employment of all scientists
and engineers in universities and colleges proper shows
a rather close relationship with the distribution of
R&D scientists and engineers employed there. Uni-
versities and colleges in the East North Central divi-
sion ranked highest in the employment of scientists and
engineers both in all activities and in research and
development; universities and colleges located in the
Middle Atlantic and Pacific divisions ranked second
and third, respectively. These three divisions together
accounted for roughly one-half the scientists and en-
gineers employed by universities and colleges proper
in all activities, in research and development, and in
teaching. These three divisions also accounted for
about one-half of the R&D expenditures.

Chart 7. Scientists and Engineers Fmployed in Uni-
versities and Colleges F.czer, by Geographic
Division and Employment Status, January 1965
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Chart 8. Full-Time-Equivalent Number of Scientists
and Engineers Employed in Universities and Col-
leges Proper, by Geographic Division and Func-
tion, January 1965
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Source: National Science Foundation (table G)

Medical Schools

In the past decade, significant changes have taken
place in the scope and magnitude of scientific activi-
ties carried out in the Nation’s medical schools. Popu-
lation growth, increased personal income, and the
spread of health insurance programs are among factors
that have contributed to progressively increasing dJe-
mands for medical and health services. Striking de-
velopments in the field of medicine in recent years in-
clude the rapid expansion of research funds available
to medical schools and the corresponding growth of

¢ research programs in the medical sciences. Current

expenditures for separately budgeted research and de-

velopment in medical schools increased from about
$45 million in 1954 ° to $351 million in 1964.

‘The 89 medical schools operating in 1964, as pointed
out earlier, account for a significant share of the scien-
tific activities of universities and colleges proper, in
terms of both financial and manpower resources.

® National Science Foundation, Scientific Research and De-
velopment in Colleges and Universities, 1953-54, NSF 59-10.
Washington, D.C. 20402: Supt. of Documents, U.S. Govern-
ment Printing Office, 1959, p. 45.

230-956 0—66-——-2

However, 10 States do not have medical schcols. And
since universities without them perform relatively little,
if any, research in the medical sciences, this lack affects
geographical distributions of expenditures and man-
power in this field.

R&D Expenditures. Current expenditures for
separately budgeted research and development in the
Nation’s 89 medical schools totaled $351 million in
1964, representing more than one-fourth of tcti! R&D
expenditures in universities and colleges proper. Of
these R&D expenditures, basic research accounted for
86 percent; applied research, 13 percent; ard devel-
opment, 1 percent.

Medicai schools received relatively more Federal
support for R&D activities than did other organiza-
tional components of universities and colleges proper
in 1964. The Federal Government financed 81 per-
cent of the R&D expenditures of medical schools, com-
pared with 69 percent in the rest of universities and
colleges proper. The principal non-Federal sources
of R&D support at medical schools werz foundations,
voluntary health agencies, and State and local govern-
me;.ts (table B).

Almost all (99 percent) of the research expenditures
of medical schools were for medical and biological
sciences in 1964 (table D). Research expenditures
in the medical sciences totaled $269 million, or 85
percent of medical science research in universities and
colleges proper. The $76 million for biological sci-
ence research in medical schools comprised 42 percent
of the total for such research in universities ard col-
leges proper.

Employment of Scientists in Medical Schools. In
January 1965, medical schools employed 51,100 sci-
entists in research, teaching, and other activities. Of
these, 30,900 were employed full time, 16,000 were
part time, and 4,200 were employed graduate stu-
dents. In full-time-equivalent terms, employment of
scientists by medical schools in all activities totaled
38,200. Of these, 42 percent were employed princi-
pally in teaching, 27 percent in research, and 21 per-
cent in otker activities (chart 9).

This functional distribution of scientists employed
in medical schools differed somewhat from that in the
rest of universities and colleges proper. The relatively
large proportion engaged in research at medical
schools (37 percent, compared with 26 percent for the
rest of universities and colleges proper) reflects the
heavy commitment of medical schoois to research. As
noted, medical schools accounted for 28 percent of
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Chart 9. Distribution of Full-Time-Equivalent
Number of Scientists Employed in Medical
Schools, by Function, January 1965
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Source: National Science Foundation (table F)

the 1964 R&D expenditures of universities and colleges
proper. In January 1965, medical schools had 26
percent of the full-time-equivalent employment of
R&D scientists and engineers in universities and col-
leges proper. The relatively large number of scientists
in medical schools engaged in “other activities” points
up the responsibilities of medical schools and their
associated hospitals, clinics, bureaus, and centers for
providing clinical services, patient care, and other
community services.

Life scientists comprised 99 percent of the 51,100
scientists and engineers employed in medical schools in
January 1965. Roughly four-ffths of the 50,400 life
scientists in medical schools were medical scientists and
most of the remainder were biologists.

Agricultural Experiment Stations and Schools
of Agriculture

Agricultural experiment stations were established in
large part as a result of the Hatch Act of 1887. There
are 39 main stations today, with each State and the
Commonwealth of Puerto Rico operating at least 1.
The States of Connecticut, New York, and Ohio each
operate two stations; Georgia and California operate
three and four, respectively. Except for the New
Haven, Conn., station,’ all are organized as autono-
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mous departments in State land-grant universities and
colleges of which they are integral parts and in whose
schools of agriculture most of their staff members hold
faculty appointments. In the NSF surveys, there-
fore, all agricultural experiment stations have been
treated as integral parts of universities and colleges.?

RED Expenditures. Separately budgeted 1964
R&D expenditures in agricultural experiment stations
and their affiliated schools of agriculture totaled $209
million, or 16 percent of all such expenditures in uni-
versities and colleges proper. The 1964 total repre-
sented a 70-percent increase since 1958, and 2V, times
the amount for 1954.12

State governments financed 56 percent ($117 mil-
lion) of the research and development performed in
1964 at agricultural experiment stations (chart 10).
This represented 68 percent of all State and local gov-
ernment funds for R&D financing at universities and
colieges proper. This support has been rapidly in-
creasing in the past 30 years, reflecting interest by local
authorities in agricultural research and education,
which directly affect their commerce and standards of
living. Federal R&D financing at agricultural experi-
ment stations in 1964 totaled $71 million.

In contrast to medical schools and other components
of universities and colleges proper where basic re-
search expenditures predominated, agricultural ex-
periment stations were heavily engaged in applied re-
search in 1964. Of their $209 million total R&D
expenditures, basic research accounted for 52 percent;
applied research, 42 percent; and development, 6
percent.

Employment of Scientists and Engineers. In
1965, agricultural experiment stations and affiliated
schools of agriculture employed 22,400 scientists and
engineers, approximately 9 percent of the total in uni-
versities and colleges proper. In full-time-equivalent
terms, the total was 19,000, of which 9,400 were en-
gaged in research and development, 3,500 in teaching,
and 6,100 in “other activities.” This functional distri-

* Knoblauch, H. C., et al., State Agricultural Experiment
Stations: A History of Research Policy and Procedure. Mis-
cellaneous Publication No. 904, U.S. Department of Agricul-
ture, 1962, p. 22,

" To present complete data on agricultural experiment
stations, this bulletin includes data for the New Haven,
Conn., station which is not administered by an institution of
higher education. Moreover, all agricultural experiment sta-
tions and their afiiliated colleges of agriculture now are con-
sidered as parts of universities and colleges proper, as defined
in this bulletin.

¥ National Science Foundation, Scientific Research and
Development in Colleges and Universities, 1958, NSF 62—44.
Washington, D.C. 20402: Supt. of Documents, U.S. Govern-
ment Printing Office, 1962, p. 8.




Chart 10. Distribution of Current Expenditures for
Separately Budgeted Research and Development
Performed in Agricultural Experiment Stations,
by Source of Funds, 1964

All Other
Sources
10%
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Federal Governments
Government 56%
34%

R&D Expenditures - $209 million

Source: National Science Foundation (table B)

bution delineates the basic missions of the stations and
colleges in which R&D activities and “other activi-
ties” are important programs. “Other activities” are
to a great extent performed by scientists and engineers
as a part of the Agricultural Extension Service, which
involves agricultural demonstration work, preparation
of technical bulletins, adult education, and similar
projects.

Faculty members of the agricultural schools normally
also hold appointments with the stations and may en-
gage in the extension services as well. This integra-
tion of research personnel in education and extension
service activities was reflected by the strong State and
local support of R&D activities just noted. Of the
22,400 scientists and engineers employed, 15,800 were
full time; 1,200 were part time; and 5,400 were em-
ployed graduate students. This proportion of part-
time to total professional employment was lower than
in most components of the universities and colleges
proper.

Table F shows the distribution of these scientists and
engineers by field of discipline. Most (85 percent)
were life scientists. The stations and colleges also em-
ployed small numbers of social scientists, engineers, and
physical scientists. These life scientists were 19 per-
cent of all life scientists employed by universities and
colleges proper.

Federal Contiact Research Centers

Federal contract research centers are R&D organiza-
tions that are exclusively or substantially financed by
the Federal Government and in most instances were
established to meet a particular R&D need of a Fed-
eral agency.’® They are managed on a contractual
basis by either profit or nonprofit organizations. This
section concerns only 32 Federal contract research cen-
ters that were managed by individual educational
institutions in 1964.2¢ The Federal agencies sponsor-
ing these centers are the Atomic Energy Commission,
the Department of Defense, and ‘the National Aero-
nautics and Space Administration.

R&D Expenditures. Separately hudgeted R&D ex-
penditures in Federal contract research centers in-
creased from $130 million in 1954 to $590 million in
1964, an annual rate of 16 percent (table A).»* The
average rate of increase was the same as for separately
budgeted R&D expenditures in universities and col-
leges proper during the period.

Of the amount expended for research and develop-
ment in these research centers in 1964, 25 percent was
allocated to basic research, 35 percent to applied re-
search, and 40 percent to development. The Federal
Government financed all but $1 million cof these ex-
penditures (table H).

Although Federal contract research centers per-
formed most of the development in universities and
colleges in 1964, they also expended $352 million for
basic and applied research. As shown in table D, this
research was distributed as follows: Physical sciences,
79 percent; engineering, 13 percent; life sciences, 7
percent; and psychology and social sciences combined,
1 percent.

R&D allocations, by character of work and field of
science, in the Federal contract research centers dif-
fered markedly from those in the universities and col-

* For additional information on Federal contract research
centers see National Science Foundation, Federal Funds for
Research, Development, and Other Scientific Activities,
Volumes XII, XIII, and XIV. (Washington, D.C. 20402:
Supt. of Documents, U.S. Government Printing Office, 1964
and 1965.)

" This repert dces not cover the six Federal contract re-
search centers managed by “University Consortia,” which ex-
pended $58.2 million for research and development in 1964.
Data for these centers will be included in the final report.

® These figures do not include current expenditures for

R&D performance subcontracted to industrial firms by the
Jet Propulsion Laboratory, a NASA-sponsored Federa! con-
tract research center managed by the California Institute of
Technology.
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leges proper, described on pages 5 and 6. The latter
were almost exclusively performers of research, more
than one-half of it in the life sciences. In contrast,
Federal contract research centers allocated 60 percent
of their R&D expenditures for research, largely in the
physical sciences and engineering.

Geographic  Distribution. University-managed
Federal contract research centers are located in the
four geographic regions as follows: 13 in the West,
9 in the Northeast, 5 in the North Central, and 5 in
the South (including Puerto Rico). Data for the
Puerto Rico Nuclear Center, managed by the Univer-
sity of Puerto Rico, was included in the Southem
region so that geographical data could be shown with-
out releasing information reported for an individual
center (table H).

Although these individual centers vary in size, the
geographic regions have approximately the same rank
order in regard to the number of Federal contract re-
search centers, expenditures for separately budgeted
research and development, and the number of scientists
and engineers employed, as follows:

Full-time-
equivalent
R&D expendi-  number of
tures, 1964  scientists and

Number oy (millions of engineers,
centers dollars January 1965
West..oovoo vt 13 323 5,600
Northeast.................. 9 140 2,400
North Central,.............. 5 72 1,500
South...................... 5 55 1,100

Employment of Scientists and Engineers. The
number of scientists and engineers employed in all
activities by Federal contract research centers in-
creased from 8,400 in 1958 to 11,000 in 1965. This
4-percent annual rate of increase was one-half of the
8-percent annual rate of increase in universities and
colleges proper (table E).

Of the 11,000 scientists and engineers employed in
all activities at these centers in 1965, 10,100 were full
time, 200 were part time, and 700 were employed grad-
uate students. The strong orientation of these centers
toward R&D activities is illustrated by the small num-
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ber, only 100, who were not employed in research and
development.

The distribution of employment in these centers, by
field of science, was as follows: Engineering, 5,100;
physical sciences, 5,200; life sciences, 500; social sci-
ences, 100; and psychology, 100 (chart 11). This dis-
tribution differed considerably from that shown for
universities and colleges proper. For example, life
scientists in universities and colleges proper accounted
for 40 percent of the scientists and engineers, compared
with 5 percent in Federal contract research centers.
Further, physical scientists accounted for 25 percent
and engineers for 13 percent of the total in universities
and colleges proper, compared with 47 percent and 46

percent, respectively, in Federal contract research
centers.

Chart 11. Distribution of Scientists and Engineers
Employed in Federal Contract Research Centers,
by Field, January 1965
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Social Scientists 1%
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Note: “Other Scientists” accounted for less than 0.5 percent.
Source: National Science Foundation (table F)
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Tasie A. TRENDS IN CURRENT EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND
DEVELOPMENT IN UNIVERSITIES AND COLLEGES, BY ORGANIZATIONAL COMPONENT AND
SOURCE OF FUNDS, SELECTED YEARS, 1954, 1958, AND 1964

Compound
. 1954 b 1958 b 1964 .annual rate of
Organizational component and source of funds increase, 1954-64
Millions of dollars Percent

g ) R $420 $740 $1, 862 16
Federal GOVErnmMONt .o ... e 290 540 1, 506 18
Non-Federal S0Urees.. . . .o oo oo e 130 200 356 1
Universities and colleges Proper- o 290 450 1,272 16
Federal Government. oo oo e 160 250 017 19
Non-Federal SOUrCes - - . - - oo oo oot e e e e e e e e e e 130 200 355 11
Federal contract research Cembers. o oo oo oo e 130 290 590 16
Federal Government.__. . ..o 130 290 589 16

NoOn-Federal SOMIrCes . .« oo oo oo oo oo e e e e e e e e e e e (0) (® 1 (d)

s Excludes unreimbursed indirect costs and departmental research.
b Estimates were hased on NSF surveys of universities and colleges conducted in 1954 and 1958, Figures were rounded to the nearest $16 million.

¢ Less than $5 million.
d Not available.

TasLg B. NUMBER OF UNIVERSITIES AND COLLEGES INCLUDED IN THE SURVEY AND SELECTED
FINANCIAL CHARACTERISTICS OF SCIENTIFIC ACTIVITIES OF UNIVERSITIES AND COLLEGES
WITH SCIENCE AND ENGINEERING PROGRAMS, BY ORGANIZATIONAL COMPONENT, 1964

Selected components of

Universities and colleges proper universities and colleges
proper
Federal
Item Total contract
Graduate- research
degree-granting centers Agricultural
Total institutions in [Other insti- Medical | experiment
the sciences tutions schools stations
and engineering
Number of institutions in the survey. ..o ______.. 1,942 1,042 400 1, 542 32 89
Number with separately budgeted research and development. 636 636 341 205 32 89
Number with federally financed research and development 561 §61 328 233 32 89
Separately budgeted research and development, 1964 (millions
L 0] 1) £ ) P $1,862.3.| $1,272.4 $1,259.6 $12.8 $589.9 $351.1
Source of funds:
Federal Government........o ... oo 1,506.0 917.3 907.3 10.0 588.7 284.0
State and local governments. . ... oooooo oo, 173.2 173.2 172.7 .8 Q] 1.5
Foundations and voluntary health agencies_ _....o._....... 61. 7 61.4 60. 5 .9 .3 20.5
INAUS LY e e e e e 41.0 40.4 39.8 .8 .6 8.0
Institutions’ own funds. .- oco oo oo 50.1 58.9 58.0 .9 .2 0.4
Other SOUrees . - - .o e 21.3 213 21.2 .1 (») 8.6
Character of work:
Basieresearah. oo 1,147.6 1,003.0 904.0 8.9 144.6 300.2
Applied research. ool 439, 6 231.9 228.5 3.4 207.7 45.7
Development . .. en 275.3 37.6 37.1 .8 237.6 52
s Less than $50,000.

NorE: Detail may not add to totals because of rounding.




TasLe C. GEOGRAPHIC DISTRIBUTION OF TOTAL AND FEDERALLY FINANCED CURRENT EX-

PENDITURES FOR SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT IN UNIVERSITIES
AND COLLEGES PROPER, 1964

(Dollar amounts in millions)

Federally financed Federally financed
Area Total Area Total
Amount | Percent of Amount | Percent of
total total
UNITED STATES, TOTAL......_. $1,272.4 $017.3 72.1 || South Atlantic—Continued
NORTHEAST...._._._........_._.._._. 403.2 317.1 78.6 West Virginia_....____.___.._________ $3.5 $1.9 54.3
North Carolina. ...__________________ 21.1 18.2 67.2
NewEngland.___...._________ . _______ 146.1 118.6 81.2 South Carolina.....___...__ ... 47 2.6 55.3
Maine............._.... . 2.7 1.5 55.6 Georgia..........._..______________ 18.1 9.9 54.7
New Hampshire._...______________ 5.1 4.4 86.3 Florida. ... 2.1 15.8 58.3
Vermont............_._...____________ 2.9 2.3 79.3
Massechusetts. ......._____.__.______ 90.4 8.4 81.9 |( East South Central..__________________ 46.0 28.6 63.6
RhodeIstand..._...___..________ ___ 8.9 7.7 86.5
Conneeticut._.._.._____..___________ 27.0 21.3 78.9 Kentucky.........._._________. 8.7 4.8 6.2
Tennessee...................__.______ 18.6 13.0 69. 9
Middle Atlantic. ... _....__.________ 257.1 198.5 77.2 Alabama.._.___.__.._ _.____.__________ 11.0 6.9 62.7
Mississippi. - oo 6.7 4.0 59.7
New York. ... ... 149.5 120.3 80.5 '
New Jersey.. ... 36.6 2.4 63.9 || West South Central._..___._________ 79.3 49.8 62.8
Pennsylvania.......__.._.___________ 7.0 54.8 77.2 —_—
Arkansas. ... ___._.______ 6.6 3.4 51.5
NORTH CENTRAL. - oo 322.8 230.1 71.3 Louisiana_......__.______._. 18.2 1.7 64.3
Oklahoma. ... ______ __ 10.8 6.6 61.1
East North Central...._...._________.__ 230.7 172.3 74.7 g T 43.6 28.2 64.7
Ohio. oo 39.3 20.0 73.8
Indiana ... 2.5 19.3 728 || WES e 210.2 184.8 6.9
NUNOS- e oo 77.6 59.3 76.5
Michigan_.._.._....._._..._________ 52.2 2.5 814 || Mountain ..o 3.7 47.0 63.8
Wisconsin____.___.__..______________ 35.3 22.2 62.9 Montana.. ... 3.8 L6 .1
Idaho.... . . 3.8 L5 39.5
West North Central....._________.____ 92.0 57.8 62.8 Wyoming.... ... 3.1 1.0 32.3
Minnesota._....oo............_....___ 23.4 17.1 73.1 Colorado...._.._..___.______________ 20.3 15.9 78.3
(1) S 17.8 1.2 62.9 New Mexico-..oooooee o 14.6 11.4 78.1
Missourioo oo 22.8 14.9 65.4 Arizona...________________________ 14.4 6.6 45.8
North Dakota.........__._...____. 3.6 19 528 | Utah.ooooo oo 111 7.8 70.3
South Dakota..............__._____ 3.6 2.2 6.1 Nevada........._____._____________ 2.6 L2 46.2 :
Nebraska...._._.____________________ 7.0 3.0 42.9 . i
G 13.9 7.6 84.7 || Pacifice. oo 196.5 141.8
SOUTH. oo 270.5 177.6 65.5 Washington. ________________________ 24.3 16.3 67.1
.............................. 15.8 10.8 68.4
South Atlantic....___._._.___..________ 146.2 99.2 67.9 || California.... . ____ 144.8 108.3
Delaware. ... . ___ 2.9 1.6 55.2
Maryland.._.._.. ... ______ 36.0 28.7 79.7
District of Columbia______..____.____ 12.8 11.2 87.5
Virginia__ 1.1 9.3 66.0

NorE: Detall may not add to totals because of rounding.




TapLe D. CURRENT EXPENDITURES FOR SEPARATELY BUDGETED BASIC AND APPLIED RESEARCH
IN UNIVERSITIES AND COLLEGES, BY FIELD OF SCIENCE AND ORGANIZATIONAL COMPONENT,

1964
(Millions of dollars)
Selected components of
Unijversities and colleges proper universities and colleges
Federal proper
Field of science Total contract
research
QGraduate-de- Other centers Medical | Agricultural :
Total gree-granting institu- schools experiment !
institutions tions stations
g X $1,587.1 $1,234.8 $1,222.5 $12.3 $362. 2 $345.9 $196.3
EnGINRINg - . eeienceeeeeaeee e coeccoooooeee 202.1 156.6 165.8 .8 45.5 || 3.5
Physical 561enees. - - oo oo oo e 670.7 203.5 289. 6 40 277.2 () 3.6 ;
CRUISELY. - - ool 109.7 68.5 67.0 1.6 4.2 ® 3.1
Earth sclences...o.o. oo, 64.4 52.4 52.2 .2 1.9 floeoe .2 E
PhysIoS. - o oo eeee 300.6 117.4 115.8 1.6 183.2 floc e 1
Mathematies o oo oo 46.9 28.3 27.8 6 18.5 (s) .2 §
Other physical sciences ..o oo 49,2 26.8 26.8 1 P 3 | N I !
Life SCIenees - o o oo e 683.9 660. 1 655.9 42 23.7 346. 5 179.1
Agricultural selenees. oo el 162.9 161.9 161.9 (» I V1Y | PO, 146.8
Biological selences. . oo o i oo 201.7 182.1 180.2 2.9 18.6 76.4 26.4
Medical sciences.._. _....... wmmmmmmmeeeneccacamceseeceeene 319.2 315.1 313.8 1.3 41 260.0 5.9
PSYCROLORY -« oo 35.6 31.3 29.7 1.6 43 4 .2
Social selenees. .-« oo oo e 80.4 78.9 77.8 1.1 1.5 (®) 0.4 ;
Other seienees. .- oo oo oo 14.4 14.4 13.8 B J) PR | IR .4
s Less than $50,000. NoOTE: Detail may not add to totals because of rounding. .

Tase E. TRENDS IN THE EMPLOYMENT OF SCIENTISTS AND ENGINEERS IN UNIVERSITIES
AND COLLEGES, BY EMPLOYMENT STATUS AND ORGANIZATIONAL COMPONENT, SELECTED ;
YEARS, 1958, 1961, AND 1965 »

(Thousands) j
!
Compound '{i
Employment status and organizational component March March January annual rate of
1958 b 1961 b 1965 increase, 1958-65 ;
(percent)
SCIENTISTS AND ENGINEERS IN ALL ACTIVITIES. - oo oo oo eeeoeooeeoeeeoeoeeeeeeeeoeo 157.2 185.0 261.0 8
Universities and colleges proper.- - .- .o e 148.8 176.4 260.0 8
Federal contract research Centers ... ..o 8.4 9.6 11,0 4
Full-time-equivalent number in all scientific activities ©- ... ..o oooooooooooooo 127.6 148.0 203.2 7
Universities and colleges Proper. ... oo oo oo 119. 5 138.4 192.6 7
Federal contract research conters. ... ..o oo 8.1 9.6 10.6 4
Full-time-equivalent number in research and development o __........._._...__.._._.__.___ 42.0 52.0 65.4 7
Universities and colleges Proper. - - - oo oo en oo 33.9 2.7 54.9 7
- Federal contract research centers. - - o ooooomooo oL 8.1 9.3 10.5 4
-
' * Includes graduate students employed as scientists and engineers. ¢ Includes scieniists and engineers working full time and the full-time-
i b Estimates based on NSF surveys of universities and colleges conducted number equivalent of part-time scientists and engineers and graduate
ot in 1958 and 1961. students employed as scientists and engineers.




TaBLe F. SCIENTISTS AND ENGINEERS, BY EMPLOYMENT STATUS AND FIELD, AND FULL-TIME-
EQUIVALENT NUMBER OF SCIENTISTS AND ENGINEERS, BY FUNCTION, IN UNIVERSITIES

AND COLLEGES WITH SCIENCE AND ENGINEERING PROGRAMS, BY ORGANIZATIONAL COM-
PONENT, JANUARY 1965

(Thousands)
Belected components of
Universities and colleges proper universities and colleges
proper
Federal
Item Total contract
q Graduat%in rese%rch Agrioutbural
DEICO-BTanting | o hop insti.| centers Medical gricuitura
Total institutions in s experiment
the sciences tutions schools srl):gtions
and engineering
Scientists and engineers, total..._.._.._..._.__.._____._ 261.0 250.0 210.3 39.8 1.0 51.1 22.4
Employment status:
Fulltime ... 158,9 148.8 118.1 30.6 10.1 30.9 15.8
Parbtlme. ... T 410 40.8 319 8.9 .2 16.0 1.2
Graduate students........._.______________ T 61.1 60. 4 60.2 .2 .7 4.2 5.4
Field:
Engineers......... .. 37.4 32.4 28.2 41 5.1 (s) 7
Physical seientists........._....___.___________ T 67.6 62.4 4.6 12.7 52 .2 .4
Life sclentists........ ... 101.2 100.7 93.6 7.1 .5 50. 4 16.0
Psyehologists.............____..._____________ T 12.8 12,7 9.3 3.4 1 I 2N I
Social selentists..........__......______________ T 40.8 40.7 29.0 1.7 .1 .1 2.0
Other selentists. .. ......_____.....________________ 7 L1 1.1 .5 .6 (O T | .3
Full-time-equivalent number of scientists and engineers, total.__ 203, 2 192.6 158.5 34.1 10.6 38.2 19.0
Funetion;
Teaching ... 117.7 117.7 85.1 32.6 ® 16.1 3.5
Research and development._......._________________ 65. 4 54.9 54.3 .6 10. 5 14,1 9.4
Other activitles.... ... 20.0 19.9 19.1 .9 .1 8.0 6.1
s Less than 5v,

Nor1E: Detail may not add to totals because of rounding.




s e i ——— s en . e

TasLe C. GEOGRAPHIC DISTRIBUTION OF SCIENTISTS AND ENGINEERS
COLLEGES PROPER, BY EMPLOYMENT STATUS AND FUNCTION,

IN UNIVERSITIES AND
JANUARY 1965

(Thousands)
Scientists and engineers Full-time-equivalent numbers
Area
Graduate , Research Other
Total Full-time Part-time students Total Teaching an activities
development
UNITED STATES, TOTAL.. ... 250.0 148.8 40.8 60,4 192, 6 117.7 5.9 19.9
NORTHEAST- o e oo 69.9 38.1 16.7 15.1 51.2 32.4 15.4 3.3
New England. ... _____..._______ 20.7 11.9 3.4 5.6 15.8 9.5 5.6 .6
Maine. . oot . .8 .6 O] .1 7 .5 .1 .1
New Hampshire. ... ___ 1.1 .8 .1 .3 .9 .5 .4 (»)
Vermont..ee oo oo .. 10 .7 .2 .1 .8 .5 .2 .1
Massachusetts. . ..o ooooomooooe 12.6 6.8 2,2 3.6 9.4 5.8 3.4 .2
RhodeIsland... ... ... ___ 1.4 .8 .1 .5 1.1 .7 .3 .1
Connecticut. ... 3.9 2.3 .8 .8 2.9 1.6 1.2 .1
Middle Atlantie. .. ._ooooooeooooo . 49.1 26,2 13.3 9.6 35.4 22.8 9.8 2.7
New York oo 28.5 15.6 7.7 5.2 21.0 13.6 5.9 1.4
New Jersey oo 5.0 2.9 .9 1.2 3.9 2.5 1.2 .3
Pennsylvania......o.o. o _____. 15.6 7.6 4.7 3.2 10.5 6.8 2.7 L0
NORTH CENTRAL.oeoe oo 70. 5 40.6 9.6 20. 3 5.3 32.7 15.2 6.4
East North Central..._.oo_....._.._..___ 47.7 26.6 7.3 13.8 36. 4 21.9 10.7 3.7
Ohio. .. 11.9 7.2 2.0 2.7 9.2 5.8 1.9 1.5
InGiana..o ool .. 6.4 3.5 .3 2.6 4.9 3.4 1.4 .1
815110 S 12.8 6.9 2.2 3.7 9.6 5.2 3.6 1.0
Michigan._ _ .. ... .. 10. 6 6.0 1.7 2.9 8.1 4.7 2.7 .7
Wiseonsin......__._...._________..... 6.1 3.1 1.0 2.0 4.5 2.9 1.2 .4
West North Central..__.._..______.__.__ 22.8 13.9 2.3 6.5 18.0 10.8 45 2.7
Minnesota. - oo 5.6 3.0 .6 1.9 4.2 2.5 1.3 .4
(1) 4 Y 5.1 3.3 .5 1.4 4.1 2.1 1.0 1.0
J/ §E0101 F 4.7 2.8 .7 1.2 3.7 2.5 .9 .3
North Dakota. oo oo oooomeeeoo . .7 .5 (*) .1 .6 .4 .1 »
South Dakota. ... ___________ .8 .6 {» .2 .7 .5 .1 )
Nebraska. .o oo ool L9 1.2 .2 .5 1.5 .9 .4 .2
Kansas. oo 40 2.6 .3 1.2 3.1 1.8 .7 .7
SOUTH. el 60.7 40.8 6.8 13.1 49.5 30.0 27 6.8
South Atlantie.. . .. ... ___..__ 30.7 20.3 40 6.4 24.6 14.7 6.9 3.1
Delaware. oo .8 .3 O] .4 .6 .3 .2 O]
Maryland. ... ..o ___ 6.1 3.7 1.1 1.2 4,6 2.6 L5 .6
Distriet of Columbia. __......_...___.__ 3.2 1.6 1.0 .6 2.1 1.2 .6 .2
Virginia_ . . 3.1 2.3 .3 .5 2.7 1.9 .6 .2
West Virginia_ ... _____.___.._. 1.5 1.0 .1 .3 1.3 .8 .3 .1
North Carolina. ..o ... 5.3 3.6 .4 1.3 4.4 2.8 1.2 .4
South Carolina_ . ... .. ___.__. 1.8 1.2 .3 .4 1.4 .9 .2 .3
Georgia. . ... 3.9 3.1 .3 .6 3.4 1.8 .9 .7
Florida. oo 5.0 3.4 .5 1.1 4.2 2.3 1.3 .5
East South Central _._____________..____ 10.7 7.6 11 1.9 9.0 6.0 1.8 1.2
Kentueky . ... 2.5 1.8 .2 .4 2.1 1.3 .5 .4
T enNessee. « oo cee oo 4.2 2,9 .5 .8 3.4 2.3 .5 .6
Alabama.._ .o ... 2.0 1.4 .3 .3 1.8 1.4 .3 O]
JU TS o) o) 1.9 1.5 .1 .3 1.7 1.0 .5 .1
West South Central..__.._____________... 19.4 12,9 1.6 4.9
Arkansas. oo ool 1.6 1.3 .1 .3
Louisiang. ..o o..ooo .. __ 4.0 2,7 .4 .9
Oklehoma. . ... . ________ ... 3.2 L9 .2 11
PN <. 1 10.5 7.0 .9 2.6

See footnotes at end of table.




TABLE G. GEOGRAPHIC DISTRIBUTICON OF SCIENTISTS AND ENGINEERS IN UNIVERSITIE‘S, ETC.—Con.
(Thousands)

Seclentists and engineers Full-time-equivalents numbers
Area
Graduate Research Other
Total Full-time Part-time students Total Teaching and activities
development
WEST . L 47.4 28.2 7.6 11.6 36.3 22.0 11.0 3.3
Mountain._....._________________________ 12,2 8.1 7 3.3 10.2 5.5 3.3 1.3
Montana...........___....__.__.._______ Lo .7 .1 .2 .8 .4 .2 .2
IdahO. e oo 8 .6 (» .1 .7 .4 .3 O]
Wyoming..._. . oo .4 .3 (» .1 .3 .2 .1 (=)
Colorado. ..o 3.6 2.6 .1 .9 3.1 19 .6 .6
New Mexico. ..o oo 1.3 .8 .1 .4 1.1 .5 .5 (»)
Arizona.. ..o oo 2.4 1.3 .1 1.0 1.8 .9 .7 .2
L1 ¢ 2.3 15 .2 .6 2.1 10 .8 .3
Nevada.. oo 4 .3 O] .1 .3 .2 .1 .1
PacifiCe. e oo 35.2 20.0 6.9 8.3 26.1 16.4 7.7 2.0
Washington.. ... oo ___. 4.8 3.0 .4 1.4 3.8 2.2 .8 .7
Oregon._._ .. 3.4 2.2 .2 .9 2.8 1.6 .9 .3
California_ ... ... 26.0 14.1 6.2 5.7 18.7 12.2 5.6 .9
Alaska. .o, .3 .2 O] .1 .2 .1 .1 (%)
Hawall.. . .8 .5 ® .2 .6 .3 .3 .1
Territories. .o oo oo 1.5 11 .1 .3 1.3 .7 .5 .1
s Less than 50.

NoTE: Detail may not add to totals because of rounding.

TABLE H.—SELECTED FINANCIAL AND EMPLOYMENT CHARACTERISTICS OF SCIENTIFIC ACTIVITIES
OF FEDERAL CONTRACT RESEARCH CENTERS ADMINISTERED BY UNIVERSITIES AND COLLEGES,

BY REGION®
Region
Item Total
Northeast North South » West
Central
Number of federal contract research centers......................__..______________ 32 9 5 5 13
Separately budgeted research and development, 1964 (millions of dollars). .. ......._. $589.9 $139.6 $72.3 $54.6 $323.4
Source of funds:
Federal Government. ... 588.7 138.5 72.3 54.6 323.4
Non-federal sourees. -~ .o__coooceeo oo T 1.2 1.2 ®) ») ®)
Character of work:
Basieresearch.. ... 1446 45.6 30.6 4.8 63.5
Applied research...._............_..__..____________ T 207.7 52.2 12.4 13.0 130.1
Development. ... ... ... T 237.6 41.9 29.3 36.7 129.8
Scientists and engineers, January 1965 (thousands).._...____.... . . 11.0 2.5 1.6 1.1 5.8
Employment status:
Fulltime. ..o 10.1 2.3 1.4 1.1 5.3
Parttime. ... ..o 2 (°) (°) (e) .2
Graduate students.............__..___..._________________________ " 7 .1 .2 (°) .3
Full-time-equivalent number of scientists and engineers, January 1965 (thousands).._ 10.6 2.4 1.5 1.1 5.6
Function:
TeaChing . oo (¢) (c) O] O] (v
Research and development. ...._......____.___.__.._______ """ 10.5 2.4 1.5 1.1 5.6
Other activities..........._...____._______________________ T 1 () (°) () O]

* In this table, data for the Puerto Rico Nuclear Center, administered by
the University of Puerto Rico, are included in the Southern region. Sepa-

rately budgeted R&D expenditures at this re’atively small contract center © Less than 50.
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araounted to about one percent of the total shown for the Southern region.
b Less than $50,000.
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Definitions and Terminology

Institutions of higher education include those universities
and colleges listed in the U.S. Office of Education’s Directory,
Higher Education, Part 3, 1963-64. 'To be listed, an insti-
tution must offer at least a 2-year program of college-level
studies in residence and meet certain criteria of eligibility
for listing established by the U.S. Office of Education. Some
minor differences in numbers of institutions shown in this
bulletin and the Directory may be due to differing methods of
counting separate campuses of multiunit institutions.

Classification of universities and colleges by highest degree
granted in the sciences and engineering is based on the level
of earned degrees granted by a particular institution during
the 4-year period 1960-61 to 1963-64. For this report, all
institutions granting the M.D. degree were included in the
“doctorate-granting” category.

Universities and colleges proper include all organizational
units owned, operated, or controlled by such institutions,
except university-managed Federal contract research centers.
Defined as part of universities and colleges proper are gradu-
ate schools, colleges of arts and sciences, engineering schools,
medical schools, schools of dentistry, schools of agriculture,
agricultural experiment stations, liberal arts colleges, teacher’s
colleges, junior colleges, and affiliated organizational units.

Agricultural experiment stations, as defined here, include
all such stations and their branches established under the
provisions of the Hatch Act of 1887, schools of agriculture
in land-grant institutions that are affiliated with experiment
stations, and agricultural extension services established under
the provisions of the Smith-Lever Act of 1914.

Medical schools are those 2- or 4-year schools of medicine
approved by the Council on Medical Education and Hospitals
and the Association of American Medical Colleges. In-
cluded are hospitals or clinics owned, operated, or controlled
by universities and integrated operationally with the clinical
programs of their medical schools. Also included are re-
search bureaus or institutes that are integral parts of medical
schools. !

Federal contract research centers are R&D organizations
exclusively or substantially financed by the Federal Govern-
ment and managed on a contractual basis by educational or
other organizations. Among the Federal contract research
centers managed by institutions of higher education are the
Jet Propulsion Laboratory, California Institute of Technol-
ogy; Los Alamos Scientific Laboratory, University of Califor-
nia; and the Cornell Aeronautical Laboratory, Cornell Uni-
versity. It should be noted that classification of Federal
contract research centers is reviewed annually by Federal
agencies sponsoring such centers. This annual review oc-
casionally results in changes in classification, as may be noted
in listings in the National Science Foundation’s annual pub-
lication, Federal Funds for Research, Development, and
Other Scientific Activities (e.g., Vol. XIII, NSF 65-13, pp.
104-05).

Research and development include basic and applied re-
search in the sciences and in engineering, and the design and
development of prototypes and processes.

Research is systematic, intensive study directed toward
fuller scientific knowledge of the subject studied. Research
may be either basic or applied.

Basic research is directed toward increase of knowledge
in science; it is research where the primary aim of the investi-

gator is a fuller knowledge or understanding of the subject
under study rather than a practical application of it.

Applied research is directed toward practical appiication
of knowledge. Applied research differs from basic research
chiefly in terms of the objectives of the investigator.

Development is the systematic use of scientific knowledge
directed toward the design and production of useful proto-
types, materials, devices, systems, methods, or processes. It
excludes quality control or routine product testing.

Current expenditures for separately budgeted research and
development include all direct and indirect outlays associated
with the conduct of R&D projects separately organized,
financed, and identified in the financial records of univer-
sities and colleges. They include all current expenditures
relating to research activities in universities and colleges with
the exception of departmental research, which is performed
and financed as part of the regular instructional functions of
universities and colleges and identified in their financial
records under “instruction and departmental research.”

Professional personnel employed in the sciences and engi-
neering include salaried personnel of an institution who have
received a bachelor’s degree or higher or, if foreign educated,
acadFmic training equal to a bachelor’s degree or higher,
and who are working at a professional level (a level at which
the knowledge acquired by such academic training is essential
in the performance of duties in the sciences and engineering).
Included are employed professional personnel who were paid
a salary or stipend and also members of religious orders who
received no remuneration while employed at the institution.
Excluded are personnel who work without compensation, such
as voluntary staff members at medical schools.

Employment status of professional personnel reflects the
defiritions used by respondent universities and colleges to
differentiate between full-time and part-time employment.
Full-time scientific and engineering professional personnel
include those holding full-time appointments, as defined by
respondent institutions. Similarly, respondent irsiitutions
were requested to use their own definitions of part-time em-
ployment. Graduate students employed in the sciences and
engineering include individuals who receive compensation
for part-time services performed and who meet the criteria
for professional personnel.

Classification of professional personnel employed in the
sciences and engineering, by function. Respondent iustitu-
tions were requested to classify personnel in three broad func-
tional categories as follows:

Teaching is defined as encompassing those activities con-
nected with the conduct of degree-credit courses or courses
that are intended to lead ultimately to degrees, certificates, or
professional certification or licensing. Included are instruc-
tion and training performed in connection with degree-credit
courses and the administration of such instruction and train-
ing. Also included is the instruction of interns, residents, and
other professional personnel receiving advanced training, such
as postdoctoral fellows and trainees.

Research and development include all activities associated
with the conduct of research and development, as defined
previously. Included in this function is the preparation for
publication of books and papers describing the results of the
specific research and development, if carried out as an integral
part of that research and development.
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Other activities include all functions of professional scien-
tific and technical personnel not encompassed within teach-
ing or research and development, as defined above. Exam-
ples of such activities are agricultural demonstration work;
adult education (if not degree credit) ; dissemination of scien-
tific information ; student health services ; diagnosis and treat-
ment of patients in offices, hospitals, clinics, and out-patient
facilities; and general administration.

Full-time-equivalent number of scientists and engineers in-

clude personnel employed full-time in the sciences and engi-
neering and the full-time-equivalent number of part-time
scientists and engineers (including graduate students em-
ployed as scientists and engineers). Respondent institutions
were requested to use their own definitions in translating part-
time employment of scientists and engineers into full-time-
equivalent number of scientists and engineers among the three
functional categories (teaching, research and development,
and other activities, as defined above).
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