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I. INTRODUCTION

The general purpose of this study has been to investigate dimensions and
trends in federal funding of biomedical-behavioral research in universities
over the period from 1963-64 through 1973-74 in relation to concurrent trends
in the overall financial and educational operations of these institutions. Spon-
sored by the President's Biomedical Research Panel, it is part of a more compre-
hensive project on the impacts of health-related research expenditures upon the
financial status, instructional programs, faculties, and educational outputs of
universities and academic medical centers.

The Panel defined the specific nature and scope of its interest in the
present study in the form of a set of six questions, which are reproduced in
Table 1 on the following page. They fall generally into two groups: (a) ques-
tions pertaining to financial trends and their interrelationships in research
universities, with special reference to the funding of health-related research;
(b) questions concerned with concurrent trends in the educational resources and
activities of these institutions.

The American Council on Education has undertaken a comprehensive program
of statistical investigation in an effort to answer these specific questions
and, insofar as available data would permiﬁ, to address the more general issues
raised in the Panel's background statement of its premises and purposes. A
sample of institutions was first established which included all U.S. universi-
ties with medical schools and a matching group without medical schools. Together
they comprise all institutions classified by the Carnegie Commission on Higher
Education as "research universities" and most of the remainder that award doc-

toral degrees. Data were then sought for the institutional sample that would
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Table 1. Questions Raised by the President's Biomedical Research Panel Regarding

Dimensions and Trends in Research Funding in Universities

What is the total educational and general revenue of universities?
What part of the above is provided for:

a. sponsored research (all funding sources)?

b. federal R&D projects (all agencies)?

c. federal biomedical and behavioral research projects?
d. non-federal R&D projects? .

What part of funding of new construction and renovation has been provided
by federal sources? Non-federal sources? What part of each of the pre-
ceding has been for biomedical and behavioral research? :

What trends in funding have occurred with the following instruments for
the transfer of NIH and ADAMHA funds to universities through:

a., regular research grants?

b. program project grants?

c. center grants?

d. contracts?

e. training grants?

f. faculty awards?

g. general research grants?

h. clinical research centers?

i. construction and renovation grants and loans?
j. National Library of Medicine awards?
k. other?

To the extent that data are available from other federal agencies, similar
breakouts as they apply to biomedical and behavioral research shall also
be studied.

Between the years 1964 through 1974, what changes have there been in
faculties and students in:

a. total student enrollment?

b. graduate student enrollment?

c. biomedical and behavioral student enrollment?

d. number of biomedical and behavioral postdoctoral students?
e. number of graduate assistants?

f. graduate degrees granted, by fields?




permit the kinds of analyses required to provide answers to th. Panel's ques-
tions. Because of the project's original duration (eight months), however, it
was necessary tc limit the data base to statistical information already avail-
abl: in the files of federal and private agencies.,

It turned out that these sources either had no data or entirely inadequate

data relative to certain of tha questions. Furthermore, even when the types

of data appeared to be satisfactory, most of the files were deficient in one

or more of the following respects: (a) failure to cover the full period under
study (FY 1964 through FY 1974); (b) incompatibility between earlier and later
records in a series due to questiornaire changes (e.g., varying definitions of
an item); (c) changes in the institutional composition of the reporting units
(mainlyv in the case of multicampus universities); (d) institutional data missing
for one or more of the years covered by a given data series; (e) inconsisten-
cies among sources in reporting data for ostensibly the same variable.

Despite these limitations, it was possible to discover significant trends
and interrelations among the data that were available and usable. Such findings
include differences in several dimensions between various subdivisions of the
total institutional sample: private vs. public control; presence vs. absence
of a medical school; the hierarchical categories developed by the Carnegie
Commission on Higher Education.

The questions in Table 1 for which no rele.sant trend data could be found
were the following: (a) item 3 on the sources and purposes of funding for new
construction and rz2novation; (b) item 5 on trends in federal support by funding
mechanisms for agencies other than NIH and ADAMHA; (c) numbers of faculty mem-

h2+, graduate assistants, and postdoctoral students by discipline.
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II. PROCEDURE

Three general types of procedures will be described: (a) selection of
the sample of universities; (b) construction of the data base; (c¢) analytical

techniques and modes of presenting results.

Sample of Institutions

As a point of departure for selecting the ACE sample, it was decided to
include all university camphses with medical schools within their organizational
structure and jurisdiction (whether or not physically located on the campus).

In selectiﬁg a parallel group of universities without medical schools, the
initial intention was to limit them to the top three categories of institutions
in the classification hierarchy devised by the Carnegie Commission on iigher
Education: Research Universities I, Research Universities II, and Doctoral
Universities I. Some 87 per cerit of all universities with medical schools on
campus (as defined above) fell within these three groups, and the few institu-
tions with medical schools not classified among the top three categories appeared
to be difficult to "match" precisely with "non-medical-school” counterparts.

But it was finally decided to include four public campuses without medical
schools from other categories=--mainly because they were members of multi-campus
institutions which earlier had reported only aggregated‘data for all its cam-

puses, and it seemed desirable to maintain the continuity of such aggregates

for possible use in certain of the analyses.




The top five categories of the classification developed by the Carnegie
Commission, from which the sample for Task 1 was drawn, are defined in terms
of the following criteria:l

Research Universities I. The 50 leading universities in terms of federal
financial support of academic science in at least two of the three acade-
mic years, 1968-69, 1969-70, and 1970-71, provided they awarded at least
50 Ph.D.'s (plus M.D.'s if a medical school was on the same campus) in
1969-70. Rockefeller University was included because of the high quality
of its reﬁearch and doctoral training, although it did not meet these
criteria.

Research Universities II. These universities were on the 1list of the 100
leading institutions in terms of federal financial support in at least
two out of the above three years and awarded at least 50 Ph.D.'s (plus
M.D.'s if a medical school was on the same campus) in 1969-70, or they
were among the leading 50 institutions in terms of the total number of
Ph.D.'s (plus M.D.'s if on the same campus) awarded during the years from
1960-61 to 1969-70, 1In addition, a few institutions that did not quite
meet these criteria, but that have graduate programs of high quality and
with impressive promise for future development, have been included in
Research Universities II.

Doctoral-Granting Universities I. These institutions awarded 40 or morc
Ph.D.'s in 1969-70 (plus M.D.'s if on the same campus) or received at
least $3 million in total federal financial support in either 1969-70 or
1970-71. No institution is included that granted fewer than 20 Ph.D.'s
(plus M.D.'s if on the same campus), regardless of the amount of federal
financial support it received:

Doctoral-Granting Universities II. These institutions awarded at least
10 Ph.D.'s in 1969-70, with the exception of a few new doctoral-granting
institutions that may be expected to increase the number of Ph.D.'s
awarded. within a few years.

1Carnegie Commission on Higher Education. A Classification of Institutions of
Higher Education. A Technical Report. Berkeley, Calif.: Carnegie Commission
on Higher Education, 1973. :

2The term "Ph.D." in these definitions includes the Ed.D. and other doctoral
degrees (but not M.D.'s, D.D.S.'s,etc.).
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Comprehensive Universities and Colleges I. This group includes institu-
tions that offered a liberal arts program as well as several other programs,
such as engineering and business adminstration. Many of them offered
master's degrees, but all lacked a doctoral program or had an extremely
limited doctoral program. All institutions in this group had at least

two professional or occupational programs and enrolled at least 2,000
students in 1970, If an institution's enrollment was smaller than this,

it was not considered ccmprehensive.

The "three-dimensional" distfibutipn of the numbers of institutions in the
sample is p¥esented in Table 2 on the following page: (a) by Carnegie Commis-
sion category; (b) by presence or absence of a medical school; and (c) by type
of control (privg}e, public). The last section of the table shows the corres-
ponding numbers of universities in the national population of such institutions,
with breakdowns by type of control. A comparison between the sample and the
population totals shows that the original intention to include in the sample
all institutions from the top three Carnegie Commission categories was not
quite realized. Missing are three of the 52 Research Universities I and six
of the 53 Doctoral Universities I. Of the missing nine institutions, two
are private and seven are public. All omissions were due to excessive incom-
pleteness or unusability of records.

The sample of 148 universities received more than 80 per cent of all
federal funds obligated for research and development according to the National
Science Foundation's data for FY 1972. Specific percentages were: total R&D
for all fields, 83%; total R&D for life sciences, 81%; total R&D for psychology,
847.
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Composition of the Data Base

As noted in the Introduction, the information used in this study was
limited to data already existing in the files of various federal agencies and
private organizations. Two general types of data were assembled: financial
statistics; educational and personnel statistics. The number of data elements
in both categories totaled more than 150, whiéh were compiled from computer
tapes and hard-copy records provided by the following sources:

1. National Center for Education Statistics (NCES)

2, National Science Foundation (NSF)

3. National Institutes of Health (NIH)

4, Alcohol, Drug Abuse, and Mental Health Administration (ADAMHA)

5. National Academy of Sciences-National Research Council (NAS-NRC)

6. American Association of University Professors (AAUP)

The general categories of data supplied by these organizations are indica-
ted in Table 3 on the following page, which is divided into two sections: (a)
financial statistics, from three agencies; (b) non-financial statistics, from
four agencies,

With 148 institutions in the sample, if each one had supplied all of the
desired data elements for the 11 years covered by the study the data base would
have had a total of about a quarter of a million statistical items. Unhappily,
the actual number fell far short of that theoretical figure for reasons already
cited: (a) most of the surveys did not span the entire ll-year period, and
some that did were conducted intermittantly; (b) in certain surveys, changes
in the definitién of the data elements occurred, including the level of aggrega-
tion; (c) many institutions did not supply all of the data requested; (d) changes
in the composition of the reporting unit in the case of several multicampus
institutions (e.g., aggregate data for all campuses in a system were reported

for certain years and for other years reports by individual campuses were sub-

mitted).
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It is interesting to note that only three sets of data spanned the entire 11~

year period: the NSF-CASE series (total federal obligations for academic institu-
tions); the NCES series on earned doctoral degrees by disciplines; AAUP series
on faculty salaries and size. In the last case, there has never been a break-
down of the data by academic disciplines, while such a breakdown wasn't intro-

duced into the NSF-CASE series until FY 1971.

Analytical Methods

The general procedure followed in treating the data may be described as
"rrend analysis,” which involved two modes of comparisons of changes over time
in measures of educational variables: (a) differences among various types of
institutions in the trend for a given variéble; (b) concurrent trends among
two or more variables for a given type of institution. Combinations of both
modes of trend analysis were also employed within a single set of comparisous.

Three types of statistical measures or indices of changes in the financial
and educational variables were used:

The arithmetic mean. With some reservations, this measure of central

tendency for the distributions of all of the variables was selected in

preference to the median. Despite being subject to undue influence by
extreme scores in skewed distributions, means and their accompanying
standard deviations posed simpler computational problems and reflected

more precisely the actual magnitudes and dispersions of the institutional
“gcores" on the several variables.

In computing the means for the successive years in a trend series, it was .
decided to use the same number of cases throughout--even though this meant
the discarding of data for substantial numbers of institutions. For
example, in the case of NCES' HEGIS data, only 100 of the 148 institutions
in the sample had complete records for all of the financial variables
used. This was the greatest reduction required for any variable used in
the analysis, however, and the 100 universities included 93 (64 per cent)
of the 145 institutions comprising the population of the top three Carne-
gie Commission categories. It is believed that population proportions

as high as this (or higher) have yielded means sufficiently reliable for
the kinds of trend comparisons undertaken in this study.




In order to check directly on the kinds of variations that might result
from using different numbers of institutions with different variables, the
principal analyses were duplicated with data from the residue of 63 insti-
tutions (34 private and 29 public) whose records were complete for all
variables and relevant years. Unfortunately, this reduced sample of 63
universities was quite unrepresentative of the original 148, since it
contained 62 per cent of the private but only 31 per cent of the

public institutions shown for the total sample in Table 2. Nevertheless,
the trend patterns for the means for "All Institutions Combined," "All
Private Institutions" and "All Public Institutions” showed reasonably

good agreement with those derived from the larger samples. Further break-
downs into sub-classes of institutions produced such small numbers of cases
that the variability increased considerably.

Index numbers. For purposes of comparing trends in the means for different
groups or for variables with different units, it seemed desirable to have
a "common-denominator" to which the various trend series could be reduced.
For this purpose, an index-number series was created for each variable by
selecting a base year and expressing the means for all other years in the
series as percentages of the mean for the base year (multiplied by 100).
The year 1971-72 was chosen as the base year for all trend series, and

its mean in each case was assigned the index value "100."

Percentage comparisons. Several of the questions posed by the Panel
called for the calculation of percentage relationships between a given
variable and a reference variable. For example: "What proportion of the
educational and general revenues of universities is provided fromfederal
R&D funds?" Such relationships expressed as percentages may be assumed
to be generally comparable from year to year in a series, for the same
group of institutionms.

Price Indices
In attempting to assess the impact of federal R&D funding upon universities,
it seemed highly important to take into account the effects of inflation upon
the financial trends under study. For this purpose, four series of price indices
have been used as deflators--each appropriate to a given type‘of expenditure:
. Halstead's Higher Education Price Index3
. Halstead's Construction Price Index

. Halstead's Equipment Price Index3
. The NIH R&D Price Index’

3D. Kent Halstead, Higher Education Prices and Price Indexes, Washington, D.C.:
U.S. Government Printing Office, 1975.

4The NIH R&D deflator was recently developed by Westat, Inc. under contract with
the National Institutes of Health.
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?rice—index series have been compiled for all four of these deflators--
using the FY 1964 as the base year. They are presented in Table 4 below,
together with parallel series for the Consumer Price Index and the Wholesale
Price Index. The latter'two series have been derived from data published in

the Economic Report of the President, 1975 and in Economic Indicators published

by the Council of Economic Advisors. Since both federal series are stated on
a calendar-year basis (except for the current year, when monthly or quarterly
figures are given), they have béen converted to a fiscal-year basis by averaging

values for continguous calendar years.

Table 4. Price Deflators for Four Types of Higher-Education
Expenditures, together with the Consumer Price Index
and the Wholesale Price Index

Fiscél Halstead Halstead Halstead NIH Consumer Wholesale
Year Higher Ed. Construction Equipment R&D Price Price
Price: Price Price Price Index Index

i Index Index - Index Index

|

i 1964 100.0 - 100.0 100.0 100.0 100.0 100.0

i‘ )

? 1965 104.3 103.0 100.2 102.6 101.5 101.2

| 1966 109.5 106.8 101.3 106.5 103.9 103.8

| 1967 115.2 111.9 105.2 111.2 106.8 105.6

| 1968 122.1 120.0 108.4 117.6 110.6 107.1

‘ 1969 130.4 129.2 111.3 124.0 115.9 110.5

| .

‘ 1970 139.4 138.7 116.1 130.9 122.5 114.7

| 1971 148.3 150.7 121.5 138.5 128.7 118.6

| 1972 156.5 163.0 124.0 144.3 133.6 123.2

| 1973 164.5 173.2 127.8 150.5 140.0 134.1

| 1974 176.0 184.9 137.8 160.2 152.1 155.8

21




III. TRENDS IN TOTAL EDUCATIONAL~AND-GENERAL REVENUES

The term "educational-and-general revenues" designates the total income

of an academic institution from all sources for its regular educational opera-

tions and their support functions.

These and other financial data are collected

annually by the National Center for Education Statistics (NCES) in one of its

Higher Education General Information Surveys (HEGIS).

Excluded from the category of "Educational-and-General Revenues" in the

HEGIS financial survey are funds for such purposes as student aid, auxiliary

enterprises, and "major service programs" (e.g., hospital operations or Federal-

ly Funded Research and Development Centers).5

Trends in E&G Revenues in Constant Dollars

The general paradigm for presenting most of the financial results of this

study is illustrated in Tables 5 and 5A on the following page. Mean E&G reve-

nues by type of institution in thousands of constant dollars are shown in

Table 5--for the six fiscal years 1969 through 1974. It was decided as a

general rule to omit parallel tables showing means in current dollars, partly

to save space, but mainly to focus attention on the financial condition of the

" institutions, which is best represented by trends in "real-dollar" equivalents.

Moreover, the current-dollar mean values may be derived from the constant-

dollar means through multiplication by the appropriate price-index vélues shown

in Table 4.

5'Prior to FY 1969, NCES included funds for Federally Funded Research and Develop~-
ment Centers in the E&G category under "sponsored research". This meant that

the E&G revenue data supplied by NCES for FY 1966 through 1968 could not be used
in the present study because of incompatibility with later data.
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The E&G means for all of the 100 institutions in the sample which supplied
data for all six years of the series are presented in the first line of Table 5.

These figures show a slow, progressive increase in average E&G revenues from

$34.9 million in FY 1969 to $38.8 million in FY 1974 (an increase of 11.1 per

cent in constant dollars).

The nature of this trend is perceived more readily through inspection of

the index numbers shown in Table 5A, where the means for other years are expressed
as percentages of the mean for FY 1972. TFor all institutions combined, the
index-number trend increases from 92.1 in FY 1969 to 102.3 in FY 1974--a rate

of growth in revenues that will be shown later to have been somewhat lower

than the overall increase in enrollment.

Private vs. Public Universities

It is immediately apparent from the data in Tables 5 and 5A that the
E&G revenue trends for private and public:institutions are quite different.
The latter show a positive growth trend throughout the six-year period, with
appreciable acceleration from FY 1972 to 1974. The private institutions, on
the other hand, show a slower rate of revenue growth through FY 1972, and then
a significant drop from the index value of 100.0 for the latter year to 96.4

and 96.9 for FY 1973 and 1974, respectively.

Presence or Absence of Medical Schools

When private and public institutions are combined on the basis of medical-
school status, all institutions without medical schools show a somewhat more
rapid rate of growth than those with them. However, when this type of break-

down is made within the private and the public sectors separately, different
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patterns emerge. Private institutions with medical schools increased some 5

per cenL in E&G revenues while those without them decreased 6.3 per cent from
FY 1969 to 1974.

Both types of public institutions had progressive E&G revenue increases
throughout that period, but those without medical schools had a much greater
overall growth rate (30 per cent vs. 1% per cent for the group with medical
schools).

Trend Differences among Carnegie-Commission Categories of Institutions

Since the Carnegie Commission's classification was established mainly

in terms of doctorates and research funding, comparisons were made among these

categories in terms of E&G revenue trends. The results are shown in Tables 6
and 6A on the following page.

The most important finding is that the constant-dollar decline in revenues
noted in Table 5 for the private institutions after FY 1972 is attributable
entirely to Research Universities 1 (the top-ranking category). Private Research
Universities II and "Other Zategories" showed positive growth during this period,
with the latter group having the higher rate of increase (6.5% vs. 2;52). From
FY 1969 to 1974, the overall percentage changes were: Research Universities I,
-2.5%; Research Universities II, 4.1%; Other Categories, 21.1%.

Among the public institutions, "Other Categories" likewise showed the
highest rate of overall E&G revenue growth (29.1 per cent). For the two groups
of research universities, the increases from FY 1969 to 1974 were: Research

Universities I, 17.9%; Research Universities II, 15.6%.
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Comparative Data from Another ACE Study

Since the final year of the present study's data base was FY 1974, the
results couldn't raflect the effects of the sharp cost escalation that has
occurred since that time. It seemed desirable, therefore, to cite results
from a recent study that extended through FY 1975, using more refined measures
of éost inflation. Excerpts from the results of that study are summarized in
Tables 7 and 7A on the following page, and a footnote to these tables gives
the reference to the study.

The data in Tables 7 and 7A--derived from an ACE special survey--are
based on E&G expenditures per full-time-equivalent (FTE) student for the top
three Carnegie Commission categories of universities, covering the three fiscal
years 1973, 1974, aqd 1975. The median values in constant dollars are presented
in Table 7, and inspection of these figures shows both the expenditure levels
and trends over the three-year period. But the magnitude and direction of the
trends are measured more precisely by the percentage-change values shown in
Table 7A. The latter were derived by computing such percentages for individual
institutions, and then computing the median of these percentages for each
category of institutions.

In general, all three gfoups of private universities had percentage decreases
in constant dollars per FTE student for both FY 1974 and FY 1975 (the negative
"growth" increasing for the latter year). Although not strictly comparable
with the trend data shown in Tabié 5A for the present study, the two sets of

results are consistent for their one common year (FY 1974).

27
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Table 7. Median Educational-and-General Expenditures per
Full-Time-Equivalent Student by Casnegie Commis-
sion Categories (Constant Dollars)

Type of Number Fiscal Year
Institution 1973 1974 1975
Private Institutions 36
Research Universities I 12 $6,510 $6,393 $6,326
Research Universities II 11 3,312 3,357 3,075
Doctoral Universities I 13 2,570 2,354 2,248
Public Institutions 60
Research Universities I 21 2,956 2,841 2,823
Research Universities Il 16 2,078 2,262 2,153
Doctoral Universities I 23 1,818 1,871 1,735

Table 7A. Median Percentage Change in Educational-and-
T7  General Expenditures per FTE Student by Carne-
gie Commission Casegories {in Current-and in
Constant Dollars)

Type of Number Current Dollars Constant Dollars
Institution FY 1973 FY 1974 FY 1973 FY
to 1974 to 1975 to 1974 to 1975
Private Institutions 36 -
Research Universities I 12 4.7% 5.8% -2.0% -3.8%
Research Universities II 11 1.7 1.5 -4.8 -7.7
Doctoral Universities I 13 5.1 4.2 -1.7 -5.3
Public Institutions ' 60
Research Universities I 21 5.9 5.9 -0.9 ~-3.7
Research Universities II 16 7.8 5.9 0.5 -3.5
Doctoral Universities I 23 10.3 8.6 3.2 -1.3

3The data in Tables 7 and 7A were published in a monograph by

Lyle H. Lanier and Charles J. Andersen entitled A Study of the

Financial Condition of Colleges and Universities: 1972-
pecial Report, October, 1I975).
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In the case of the pubiic institutions, the trend data in Table 5A all
show greater positive growth for FY 1974 than those in Table 7A. But the
differences might be due largely to the fact that in the earliér study median
expenditure per FTE student in constant dollars was the average used, whereas
in the present study the means of actual constant-dollars revenues were used
(hence not taking into account enrollment changes).

It seems reasonable to conclude-=-in the light of inflation-recession trends
in the national economy--that if the present study had been able to include
E&G trend data for FY 1975, a progressively worsening financial picture for
the research universities would have emerged. This conclusion is supported by

a recent article by William G. Bowen.6

6Bowen, William G. The Effects of Inflation/Recession on Higher Education.
Educational Record, Summer 1975, Volume 56, No. 3.
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IV. TRENDS IN REVENUES FOR SPONSORED RESEARCH

Since the basic-research capability of the nation resides largely in the
research universities, it seems obvicusly important to know the nature and
extent of changes that might have been occurring in the financial support for
university-based research in recent years. This problem has been studied through
the examination of three sets of trends:

1. Trends in the proportions of R&D funds in the total educational (E&G)
budgets of universities in the sample.

2, Trends in the total support for university R&D in all fields, by
types of institutions, in constant dollars.

3. Trends in federally sponsored R&D in all fields by types of institu-
tions, in constant dollars.

R&D Proportions of Total E&G Revenues

Research and development at universities are supported by funds from
various sources but by far the greater part comes from federal agencies. The

institutions report annually to the National Center for Education Statistics

the total amounts provided for sponsored research, with breakdowns by major

sources. Hence, percentage relationships between these RiD revenue components
and total E&G revenues may be comruted.

The present analysis has been limited to calculations of two sets of per-
centages for various groupings of the sample of institutiohs: (a) total R&D
revenues as a percentage of total E&G revenues; (b) federal R&D revenues as a
percentage of total E&G revenues. The difference between these two types of
percentage values obviously gives directly the proportion cf non-federal funding

of R&D activities in the E&G budget. (To conserve space, these residual
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percentages have been omitted fron the summary of the results in Table 8 on
the following page.) The trends in the two sets of percentages are shown for
the six fiscal years (1969-1974) for which NCES data were available--first fer
all institutions combined and then for the various sub-groups within the total
sample shown in earlier tables:
Trends for all institutions. The first line of Table 8 shows that total
R&D revenues decline slowly from 21 per cent of E&s funds in FY 1969 to

19 per cent in FY 1974 (the decline in percentage points represents a
drop of 9.5 per cent).

The corresponding decline for federal R&D funding, shown in the second
line of the table, is somewhat greater: a drop from 18 per cent of total
E&G revenues in FY 1969 to 15 per cent in FY 1974 (representing a percen-
tage decline of 15.7 per cent).

Another method of comparing the two R&D variables is to calculate the
percentage relationship between the federal R&D and the total R&D compon-
ents. For example, in FY 1969, federal R&D funds accounted for 85.7 per
cent of total R&D support; but by FY 1974 this proportion had declined

to 78.9 per cent.

All private institutions. The second section of Table 8 shows similar
percentage data for all private institutions; and within the private sec-
tor, corresponding percentages are shown for institutions with and those
without medical schools. These data show generally that the private
institutions have higher proportions of R&D funds in their total educa-
tional budgets than all institutions combined. The trend patterns, however,
are generally similar to those just described for all institutions com-
bined: moderate declines both in total and in federally sponsored R&D
funds as proportions of total E&G revenues. For example, total R&D funds
for FY 1969 provided 28 per cent of the E&G budget, but the proportion
dropped to 25 per cent by FY 1974 (a 10.7 per cent decline in percentage
points.) The decline is somewhat greater for federal R&D revenues: from
24 per cent of E&G funds in FY 1969 to 21 per cent in 1974 (a 12.5 per
cent drop).

In terms of the relationship of federal R&D funds to total R&D revenues,
for private institutions the percentage relation for FY 1969 is 85.7 per
cent, and this value declines only slightly to 84 per cent fy FY 1974.




Table 8. Trends in Total and in Federally Sponsored R&D Revenues
as Percentages of Educationglsand-ceneral Revenues
(Based on Constant Dollars) '’

Type of Number Fiscal Year
Institution 1969 1970 1971 1972 1973 1974

All Institutions

Total R&D/Total E&G Rev. 100 21%2  20% 197 20% 207 197
Federal R&D/Total E&G Rev. 100 18 17 16 16 16 15
All Private Institutions
Total R&D/Total E&G Rev. 46 28 27 26 27 27 25
Federal R&D/Total E&G Rev. 46 24 23 21 22 21 21
With Medical Schools .
Total R&D/Total E&G 26 29 29 28 28 29 27
Federal R&D/Total E&G 26 25 24 22 23 23 22
Without Medical Schools
Total R&D/Total E&G 20 26 25 24 25 24 23
Federal R&D/Total E&G 20 23 22 20 21 20 19
All Public Institutions
Total R&D/Total E&G Rev. 54 16 14 13 14 14 13
Federal R&D/Total E&G Rev. 54 13 12 11 11 11 10
With Medical Schools
Total R&D/Total E&G 24 17 17 16 16 17 16
Federal R&D/Total E&G 24 14 14 13 13 13 13
Without Medical Schools :
Total R&D/Total E&G 30 14 12 11 12 - 12 11
Federal R&D/Total E&G 30 12 10 9 9 10 9
- All with Medical Schools .
Total R&D/Total E&G Rev. 50 24 23 22 22 23 22
Federal R&D/Total E&G Rev. 50 20 19 18 18 18 17
All without Medical Schools
Total R&D/Total E&G Rev. 50 19 17 16 17 17 16

Federal R&D/Total E&G Rev. 50 16 15 13 14 14 13

.

aSource: National Center for Education Statistics.

bSee Table 4 for the price indices used as deflators: (a) for E&G
revenues, Halstead's Higher Education Price Index; (b) for R&D revenues,
the R&D price index recently developed by Westat, Inc. for NIH.
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All public institutions. Public institutfons generally have lower pro-
portions of R&D funds in their total E&G budgets than private institu-
tions. This is due partly to the fact that public universities engage

in a much wider variety of educational functions than do private institu-
tions (e.g., substantially larger extension and public service programs,
as well as many educational programs not conducted by private institutions
such as those in agriculture and other vocationally oriented curricula).

Public institutions show declines similar to those of private institutions,
both in total R&D and in federal R&D funds as proportions of their total
educational budgets, but the overall percentage decreases tend to be
somewhat higher than those found for all private institutions. For example,
total R&D funds declined from 16 to 13 per cent of total.E&G funds over

the six year period ( a drop of 18.8 per cent); while the decline for
federal R&D funds over the same period is from 13 to 10 per cent (a drop

of 23 per cent).

Presence or zbsence of medical schools. The last two sections of Table 8

show R&D/E&G percentages for institutions with and those without medical
schools (combining data for private and public universities). The dif-
ferences between the two groups of institutions are not great, but there
is a slight tendency for universities with medical schools to show some-
what smaller percentage declines over the six year period, for both total
and federal R&D funds, than is the case for institutions without medical
schools. :
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Trends ia All Sponsored R&D Revenues

Although federally sponsored R&D funds constitute most of the support for
research in universities, it was decided to make separate trend analyses for
the total amount and for the federalicoépOnent. The procedure is the same as
that followed in chapter III for total E&G revenues. Mean values per institu-
tion in constant dollars are shown 1; a table for the several years in the data
series by several groupings of institutions. 1In an accompanying table on the
same page, trends in index numbers for the constant-dollar means are presented
for purposes of ready comparisons of trends. Following this format, the trend
data for sponsored R&D revenues are shown on the following page in Tables 9
and 9A, by type of institution. The results for the three main groupings may
be briefly summarized as follows:

All institutions combined. Inspection of the index-number values in Table

9A shows a somewhat more irregular trend for R&D funds than was found

earlier for total E&G revenues. There is a slow decline from FY 1969

through FY 1971; then an increase for FY 1972 which was maintained vir~

tually constant through FY 1973--followed by a substantial drop in FY
1974. The decline over the six-year period was approximately 6 per cent.

Private vs. public institutions. The trend indices in Table 9A show that
the private institutions follow the pattern just described for all insti-
tutions through FY 1972, followed by a rather marked decline from the

index value of 100 for that year to 94.3 for FY 1973 and 91.2 for FY 1974.

Public institutions, on the other hand, maintained an essentially constant
level of R&D expenditure from FY 1969 through FY 1972, but then increased
sharply from the index number of 100 to 109.4 for FY 1973--followed by a
drop to 103.8 in FY 1974. Thus, although differing somewhat both in
pattern and magnitude, the changes after FY 1972 are essentially similar
for R&D funding to what was found for total E&G funding: namely, the
private institutions experienced a relative decrease while public insti-
tutions had an increase in R&D funding after FY 1972.

Over the entire period (FY 1969-1974) private universities had a decline
of 12 per cent in R&D revenues, while public universities showed a slight
increase of 4.8 per cent.
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Presence vs. absence of medical schools. Combining private and public
institutions, universities with medical schools seemed to fare somewhat
better than those without them relative to level of R&D funding throughout
the entire period from FY 1969 to 1974. But such a combination produces
misleading results, as the figures in Table 9A show. Private institutions
with medical schools do show negative growth after FY 1972, but the extent
of it is far less than for universities without medical schools (the drop
in index numbers for the latter is from 100 in FY 1972 to 77.9 in 1974).
In the case of public institutions, on the other hand, those with and those
without medical schools both show substantial increases in R&D funds

after FY 1972--with growth over the two-year period to FY 1974 being
roughly equivalent for the two groups.

Trends in R&I revenues by Carnegie Commission categories. It will be re-

called that total E&G revenues showed an average decline for private institutions
after FY 1972, but that all of it occurred in the top category, Research Univer-
sities I. Similar comparisons were made for R&D revenues; but the figures in
Tables 10 and 10A on the following page do not agree with the E&G results. In
general, all Carnegie Commission cafegories of private institutions had declines
in R&D revenues after FY 1972, the index numbers for FY 1974 being as follows:
Research Universities I, 90.9; Research Universities II, 94.1; Other Categories,
90.3.

In the case of public universities, there generally was substantial positive
growth in sponsored R&D funds after FY 1972, with only Research Universities II
showing a rather sharp decline from an index level of 107 for FY 1973 to 96.6

for FY 1974.

The comparative percentage changes in R&D revenues from FY 1969 to 1974 for

the Carnegie Commission categories may be summarized as follows:

Private Public
Research Universities I ~12.3% 6.7%
Research Universities II -17.0 -4.0
Other Categories - 3.7 12,6
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Federally Sponsored R&D Revenues

Trends in federally sponsored R&D revenues, by type of institution, are
shown on the following page in Table 11 (méans in constant dollars) and Table
11A (index numbers with the mean for FY 1972 as the base). The results will be
discussed mainly in terms of index-number trends shown in Table 11A, since such
values.are most easily compared withia and among the several categories of
institutions.

There are significant differences between the trends for federally spon-
sored R&D revenues and those for total R&D revenues shown earlier in Tables 9-
9A. For example, federal R&D funds stood at a higher index level in FY 1969
for all institutions combined than was the case for all R&D revenues (106.2
vs. 102.1). But federal R&D funding level declined more sharply overall from
FY 1969 through 1974 than happened for all R&D revenues,(-9.7% vs. -6.1%),

although the terminal index differences were not great (94.5 vs. 95.9).

Private vs. public unjversities. The private institutions showed declines
in federal R&D funding levels after FY 1972 somewhat greater than those
found for all sponsored R&D revenues, but the patterns and the end results
in FY 1974 were essentially similar (90.7 vs. 91.2 in index values).

Public institutions showed growth in federal R&D funding after FY 1972,

but the FY 1974 levels were lower than for all sponsored R&D revenues (101.2
vs. 103.8). Both types of institutions had appreciable declines in federal
R&D funding from FY 1973 to 1974, and the public sector showed the greater
rate of decline. But for FY 1974, the index number for the public group

was 101.2 while that for the private group was 90.7--relative to the base
year (FY 1972 = 100).

The overall percentage changes in federal R&D funds from FY 1969 to 1974
were: private universities, =17.1%; public universities, 0,5%.

Presence or absence of medical schools. There appear to be no signifi-
cant differences between the trend patterns for federally sponsored R&D
revenues and those for all sponsored revenues, in terms of presence or
absence of medical schools--when public and private data were combined
in each case: institutions with medical schools showed less decline in
both total and federal R&D funds than those without medical schools.

38
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Federally sponsored R&D revenues by Carnegie Commission categories.

Federal R&D trend data for institutions classified by the Carnegie Commission
categories are shown in Tables 12 and 12A on the following page. The compara-
tive percentage changes over the six-year period (1969-1974) for public and

private institutions were as follows:

Private Public

Research Universities I -17.57% 1.07%
Research Universities II =20.2 -6.0
Other Categories -7.2 5.8

The patterns of changes shown in. these figures for federal R&D funds are
quite similar to those described earlier for all R&D révenugs. But the magni-
tudes of the percentage decreases are greater for federal than for total R&D
funding in private universities; and in the case of the public universities
showing increases, they are less for federal than for total R&D revenues.

In general, the private universities have suffered serious losses of
research support in recent years--nonfederal as well as federal--with Research
Universities II being hardest hit but with Research Universities I also showing
a sharp decline. And it was the latter, it should be recalled, that showed'a

substantial drop in total E&G revenues after FY 1972.

.




-32a

T

97901 S"80T 07001 1°66 €011 L°701 ve satxodaje) 13430

8°V6 €201 0°00T L°66. L°S0T 6°86 81 II SO9TITSIASATU YDIE3Say
1°¢01 6601 0°00T 0°S6 6°86 1°10T1 1 I SSTITSISATU[ YdIB3SY
Z2°101 v LOT 0°00T 0°L6 L2701 L7001 | 4] suorInyTISU] uwunlm 194
L°16 €°€6 0°00T . ¥v°76 1°v6 6°86 ST satxodaje) 13y
8°16 8°t6 0°00T '~ S°66 L°0T1 0°STT A | II SO9TITSIIATUN YIIXe3dsay
v°06 9°¢€6 0°00T1 6°S6 €°5S01 9°60T 61 I SSTITSISATU[ YIIB3SIY

L 06 L°¢6 0°00T 0°96 0°S01 £°601 9¢ SUoTINIIISUT IJeATId TV
vL61 €L61 ZL61 TL61 0L61 6961 uornlTlsuy

v Ie3) TeISTd IaqumN 3o adLy

(00T = ZL61 X4 J0F suedl) ZT1 d1qel Ul umoyg
sanuaAsy (hy polosuodg ATTeiIapsd JO SURIK 3Y) I0J sIaquny XIPUl UT SPUsIy VI 9Iqel

2(00T = v96T X4 ‘Iole[3a@ %Y HIN) Spuesnoyj UT sIeT1od UBISUO)--s3Trodaie)

*SOTISTILIS UOTIIBIAPY J0F JI33U3) TRUOIIBN :92IN0S ol
E -
v6L T 9781 €89°T - 899°T 9581 8ZL°T ve satxo8aje)y 13yiQ
LYoy 89¢‘y 692°t LSZt rA L3 1ze‘y 81 II S3TITSIIATUN YdIedasdy
00€£°ZT 90T‘ST 626°TT ZELTT  TO8‘TT  €90°‘Z1 FA | I SSTITSISATUN YdI1edsay
088°v 081°S 228t . 6L9°F% 1S6°t 958°Y S suoT3IN3TISUl dTIqQnd 1V
v62°2 1% 4 105°2 A SR A 7ss‘e cLYe ST satzo8aje) 1ayiQ
10t 9PT‘P Lt IS¢t 8’y 0£0°S 1 II SOTIITSIAaATUf} YDIB3SIY
LST LT 8SLLT 8L6°ST 86T°S8T S86°6T  008°02 61 I SSTITSIIATU( YIIe3sSaYy
288°‘8 $ LL1I‘6 $ S6L°6 $ 90v°6 § SB8Z‘OT$ OTL‘OTS 9¢ SUOTINITISU] SILATI4 TIV
y461 $L61 2461 161 0L61 6961 ~uotamatasuy
Ieax TedsIg laqunnN Jo 0Q>F

uorsstuwo) arSauxe) Aq sanuaaldy (@YY porosuods A[relsopsg UBSKW UT sSpualy °ZT aiqel

Aruitoxt provided by Eic:

E\.




~33=

V. TRENDS IN EXPENDITURES FOR BIOMEDICAL-BEHAVIORAL RESEARCH

All of the financial data reported in the preceding sections were revenues
from the NCES-HEGIS financial survey, which provided only aggregate data for
the entire institution and all academic fields. In order to study R&D expen-
ditures in the biomedical-behavioral fields, it was necessary to secure Aaca
from the National Science Foundation's "Survey of Scientific Activities of
Institutions of Higher Education,” which collects data on current expenditures
for separately budgeted R&D in the sciences and engineering.7 This survey has
been conducted biennially from FY 1964 through 1972 and annually thereafter.
However, no records for FY 1966 were available, with the result that the present

report covers only the fiscal years 1964, 1968, 1970, 1972, 1973, and 1974.

7Prior to FY 1973, this NSF expenditure survey asked institutions to exclude
"development"” funds from their reports and was described as a survey of
"research" expenditures. But beginning with FY 1973, composite reports of all
"research and development" funds were requested. In addition, institutions
were asked to make overall percentage estimates of expenditures for basic
research, applied research, and development. For FY 1974, NSF reported that
about 4 per cent of all expenditures for academic R&D was estimated to be

for "development."

The 1973 change in the scope of the NSF survey raises a serious question as
to the comparability of prior data with those collected after the change. With-
out aay evidence as to whether or not the institutions were actually excluding
"development" expenditures from their earlier reports, it has been decided to
use data for 1973 and 1974 as reported rather than to reduce them by, say, the
estimated average percentage of development funds. It is probable, in any
event, that most of the latter type of funding occurred in the fields of
engineering and physical sciences. Although no data are available to support
the assumption, it seems unlikely that universities would have received an
appreciable proportion of their federal funding in the biomedical-behavioral
sciences as "development' grants. Furthermore, "development" activities
would probably have been included in grants made primarily for research pur-
poses and hence reported for "research" in the survey.
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The term "biomedical=~behavioral" refers here to a composite of the follow=-
ing four groﬁps of disciplines included in the NSF "Survey of Scientific
Activities of Institutions of Higher Education": (a) biological sciences (in-
cluding agriculture), (b) clinical medical sciences, (c) life sciences not else-
where classified, and (d) psychology (all fields).

A total of 143 institutions of the 148 in the original sample supplied
data for the NSF expenditure survey, for all six years indicated above. By
contrast, it will be recalled that for the NCES financial surveys the number
of institutions providing data every year was only 100.

Since the four components of the "biomedical-behavioral" complex were
found to differ considerably among themselves in magnitude of mean expenditures
and in trends, it seemed desirable to present results both for the composite
category and for the individual discipline groups. The analysis and presenta-
tion in the case of the composite category followed the general plan used in
the two preceding chapters--for both total and federally funded R&D expendi-
tures: (a) pairs of tables showing means and index-number trends for all
institutions combined, for all private institutions (with and without medical
schoole), for all public institutions (with and without medical schools), and
for all institutions with and for those without medical schools; (b) parallel
pairs of tables shbwing means and index-number trends for private and public
institutions classified by categories of the Carnegie Commission on Higher
Education.

Ir the case of the four discipline groups, it was decided to present data

in these two analytical formats only for federally funded R&D expenditures.
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The reasons were partly to avéid undue proliferation of tables and partly
because federal funds constituted both the greater part of R&D funding in
these fields and the main focus of interest in this study.

In order to simplify comparisons of data within each of the two modes or
formats for classifying institutions, all of the tables based on Carnegie
Commission categories have been placed in Appendix B. The other set of tables~—-
i.e. those with breakdowns by type of control and medical-school status--will

appear in the text (each one following the page on which it is first cited).

R&D Expenditures for All Biomedical-Behavioral Sciences

All sources of R&D funds. Mean expendituves for all biomedical-behavioral

expenditures by type of institution,.in constant dollars, are presented in
Tables 13 and 13A on the following page. It is evident from inspection of
the index-number trend shown in the first line of Table 13A that total expen-
ditures for biomedical-behavioral R&D have followed quite a different pattern
from that shown for all sponsored R&D revenues iﬁ Table 9A. Biomedical-behav-
ioral funding increased substantially after FY 1972 (the base year), whereas
all sponsored R&D revenues declined.
Private vs. public institutions. Although the positive growth rate is
somewhat lower for private than for public institutions, the trend is

definitely positive from FY 1964 through FY 1973--with a slight "recession"
in FY 1974.

The pattern for public institutions differs slightly from that for the
private sector, in that a very considerable increase was recorded for

FY 1970 which didn't occur for private universities. Furthermore, the
growth rate after FY 1972 was considerably higher for the public than for
the private universities. But all were substantially positive and both
groups showed moderate declines in FY 1974 from the peak year, FY 1973.

44




-36-

L°9T1 €¢It 0°001 2°L0T 9°%11 £°¢6 LL STOOYIS TEITP3a INOYITM TV
€°90T1 L*601 0°001 0°86 1°68 $°69 99 STOOYDS TBedIPON YITM TTIV
°LTT €211 0°00T 8°60T1 rANA RS €£°86 SS STOOYDS TEJIPIW INOYITM
9°L0T €711 0°001 0°20T L°£8 L9 123 STOOYDIS TeITPa| YITM
/AR89 €211 0°00T1 0°S0T1 8°96 S*6L 68 SUOTINITISUL JTIIqng 1TV
6°¢€1T 0°611 0°00T 6°16 £°66 2°£9 144 STooYyds TEedITIPO[ INOYITM
2°S0T1 S°LOT 0°00T1 9°v6 6°€6 P 1L z¢ STOOYDS TEITPIW YITM
6°S0T S'801 0°00T 1 AR 1 v v6 L°0L 147 SUOTINITISUL 3IBATI4 TIV
0°60T1 9°0TT 0°00T °00T 8°S6 L°SL 14A suorINITIIsul 11V
pL61 €461 2L61 0461 8961 $961 uoTINITISUJ
XBaL TEIST4 Xaquny 3o ad{]

(00T = ZL6T Ad X0F Suesy) ¢ 91qel UT UMOYS YdIeassy TeIOTARYSg
-TBOTpauWOTg I0F SoXn3Tpuadx3g TIV JO SUBSK 3yl X0F SIIquUNN XIPpU] UT SPuax] °‘VET 21qel

‘UOTIEPUNOY SJUSTIS TBUOTIBN :3dDINOS,

696°2 188°2 ppSe LeLte 916°2 Le? LL STOOYDS TEIIPAW INOYITA [TV
996°8 52°6 ceY’s L92°8 L1S*L 858°S 99 sTooyds TEITPIN YITA TV
L5°¢ pIvs 6v0°S Lvs's cL5°¢ L66°2 SS STOOYDS TeIIPIN INOYITIMN
00Z°s 285°‘s 819¢L LoL‘L €L£°9 €Z1°S 1 49 STOOYDdS T®ITPIN YITIM
ove*s £8¢€°S p6L Y 9¢0°S cH9‘t 608°S 68 SUOTINITISUI dTIqnd 1TV
09°T §2S°T 82°1 8L1°T €Lzt 118 & STOOYDS TRITPaW INOYITM
6LL°6 966°6 662°6 86L°8 vELeS 099 43 STOOYDIS TEIIPIH YITM
06£°9 Sp5°9 €€0‘9 £69°S $69°S S9Z°¢t 143 SUOTINITISUL IBATIJ TTV
LSL'S $§ zz8'S $ 29Z°S $ v8Z°‘S § o0vo0°‘S § 186‘S § €P1 SUOTINITISUL IV
$L6T $L6T 2L61 0L6T 8961 $961 _ uorTINITISUJ-
Ieaj] [eoSTId R IaqunyN 3o ad{]

(POT = $96T A4 ‘Ioler3aq
a9y4 HIN) spuesnoyl ut sxeftod jueisuof--uoranytTasuy yo adAl 4£q
yo1easay [rIOTABYag-TeITpauoTg TIV I0¥ sainitpuadxg ueaj ur spuax] €1 3t1qel

O

]

Aruitoxt provided by Eic:

E

2
£




Presence vs. absence of medical schools. The index~-number trends presen=-
ted in Table 13A show that institutions without medical schools=-=-both
public and private~~had markedly higher rates of expenditure increase for
biomedical-behavioral R&D than those with medical schools. For example,
private institutions with medical schools had an index of 105.2 for FY
1974 in comparisons with 113.9 for institutions without medical schools.
The corresponding figures for public institutions were 107.6 and 117.2.

Combining both private and public institutions, those with medical schools
had an FY 1974 index of 106.3, while for those without them the index was
116.7. It should be noted, however, that for both the public and private
sectors, institutions with medical schools had far higher expenditure
levels in real dollars than those without medical schools--as shown in
Table 13. For example, in FY 1974 private institutions with medical
schools had mean expenditures of approximately $9.8 million, while for
those without medical schools the corresponding figure was $1.5 million.
The disparity was less for public institutions: mean expenditures of

$8.2 million for institutions with medical schools in FY 1974, in contrast
to $3.6 million for universities without medical schools.

Differences among Carnegie Commission categories of institutions. The
trend data for all sources of R&D funds by Carnegie Commission categories
are shown in Appendix TABLES B~1 and B~1lA. It is important to recognize
that Research Universities I, both public and private, have by far the
largest share of the R&D funds--as shown by the means in TABLE B-1.

Even so, private Research Universities I had considerably higher per=-
centage gains between FY 1964 and 1974 (62 per cent) than either of

the other two categories--which in descending order had gains of 11

per cent and ~11 per cent during that period.

For the public universities, the ll-year increases were: Research Uni-

versities I, 42 per cent; Research Universities II, 32 per cent; Other
Categories, 50 per cent.

Federally funded R&D expenditures for biomedical-behavioral sciences.
Data comparable to those in Tables 13-13A for all biomedical~behavioral R&D
expenditures are presented in Tables 14 and 14A on the following page, for
federally funded R&D expenditures in these fields.

The trend in federal R&D funding for all institutions combined differs

somewhat in pattern from that for all biomedical-behavioral R&D funds; but the
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overall percentage gains between FY 1964 and 1974 were almost identical; 44

per cent for all sources of R&D funds and 40 per cent for the federal compon=-
ent. Both showed marked gains in FY 1973 over FY 1972, and both declined in
FY 1974 (but federal R&D funds more sharply).

Private vs. public universities. In overall percentage terms, private
institutions showed an increase of 41 per cent in federal R&D funds

over the ll-year period, as compared to 39 per cent for the public sector.
The public institutions had a slightly higher increase after FY 1972:

13 vs. 12 per cent for FY 1973, with a sharper drop in funding for

FY 1974 to about the same level as the private sector (relative to the

FY 1972 index base).

Presence vs. absence of medical schools. Although the biomedical-behav-
ioral funding trends are somewhat mixed, and different for private than
for public universities, the R&P growth rates for institutions without
medical schools tended overall to be somewhat higher than those for
universities with medical schools. However, these composite trends

mask rather clear-cut differences between private and public institutions:
(a) for the private sector, institutions with medical schools show sub-
stantially higher growth rates after FY 1972 than those without medical
schools; (b) for public universities, the general trend was in the oppo-
site direction.

Again, it should be emphasized that in terms of acfual expenditure levels
in real dollars, institutions with medical schools, both public and pri-
vate, stood far above those without medical schools (see Table 14).

Comparisons of Carnegie Commission categories of institutions. Institu-
tional breakdowns of federal R&D funding by Carnegie Commission classes
are shown in Appendix TABLES B-2 and B-2A. Comparisons of the means and
index numbers in these tables should again be tempered by the fact that
the funds for both private and public universities are heavily concen-
trated in the Research Universities I category.

Over the ll-year period, the following are the overall percentage changes
in federal R&D funding: (a) Research Universities I (private, 51%; public,
467) ; Research Universities II (private, 7%; public, 19%); Other Categories
(private, -147%; public, 48%).

R&D Expenditures by Groups of Biomedical-Behavioral Disciplines

The following sections will present detailed data for the four disciplines

comprising the "biomedical-behavioral" complex as described above. Only those
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for biological sciences, medical sciences, and psychology will be discussed
in the text. Detailed tables are included in the text and in Appendix B for
"Life Sciences not Elsewhere Classifiéd"; but due to its miscellaneous nature
and the relatively small funding levels, no discusszion of this category has
been included.

Federally funded R&D expenditures for biological sciences. The means

and index numbers for institutions classified by control and medical school

status are shown in Tables 15 and 15A on the following page. The data for

all institutions combined are similar in pattern to those shown in Tables 14

and 14A for total biomedical-behavioral R&D funding, except that the biologi-

cal sciences received a relatively much higher increase in FY 1973. (The 11~

year increase for the total sample in federal R&D funding for biological -

sciences was 49 per cent.)
Except for private universities without medical schools, all institutional

subéroups participarted in the sharp funding increase in FY 1973--with public

institutions gaining 26 per cent and the private sector 17 per cent. But ‘

the latter suffered a relatively small drop in FY 1974, whereas the public

universities lost almost all of their gain. Institutions without medical

schools fared better than those with them in holding their post-1972 increases. 1
The trends in biological R&D funding by Carnegie Commission categories

are shown in Appendix TABLES B-3 and B-3A. There are striking differences

between the private and public sectors in the post-=1972 trends for the two

|
classes of research universities. For Research Universities I, both private
and public institutions had sharp FY 1973 increases (22 and 27 per cent,
|
|
|
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Table 15. Trends in Mean Federally Funded Expenditures for Bio-
logical (Agriculture Included) Research by Type of Insti-
tutlon——Constant Dollars in Thousands (NIH R&D Deflator,
FY 1964 = 100)

Type of Number Fiscal Year

Institution 1964 1968 1970 1972 1973 1974

All Institutions 143 $1,105 $1,439 $1,527 $1,524 $1,860 $1,643
All Private Institutions A 54 1,107 1,599 1,540 1,704 1,996 1,966
With Medical Schools 32 1,476 2,198 2,116 2,362 2,865 2,797
Without Medical Schools 22 571 729 701 746 733 757
All Public Institutions 89 1,103 1,342 1,519 1,414 1,778 1,448
With Medical Schools 34 1,365 1,799 2,488 2,178 2,638 1,910
Without Medical Schools 55 " 941 1,059 920 942 1,246 1,162
All with Medical Schools 66 1,419 1,992 2,308 2,267 2,748 2,340
All without Medical Schools 77 835 965 857 886 1,100 1,046

aSource: National Science Foundation.

Table 15A. Trends in Index Numbers for the Means of Fedarally
Funded Expenditures for Biological Research Shown in

Table 15 (Means for FY 1972 = 100)

Type of Numberx Fiscal Year

Institution 1964 1968 1970 1972 1973 1974

All Institutions 143 72.5 94.4 100.2 100.0 122.1 107.9
All Private Institutions 54 65.0 93.9 90.4 100.0 117.2 115.4
With Medical Schools 32 62.5 93.0 89.6 100.0 121.3 118.4
Without Medical Schools 22 76.5 97.6 93.9 100.0 98.2 101.5
All Public Institutions 89 78.0 94.9 107.4 100.0 125.7 102.4
With Medical Schools 34 62.7 82.6 114.2 100.0 121.1 87.7
Without Medical Schools 55 99.9 112.4 97.6 100.0 132.3 123.3
All with Medical Schools © 66 62.6 87.9 101.8 100.0 121.2 103.2
All without Medical Schools 77 94.2 108.9 96.7 100.0 124.1 118.1
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respectively); but in FY 1974, the private universities lost very little of
their gain (3 per cent) while public Research lniversities I lost about 29
per cent.

In the case of Research Universities II, the public institutions gained
-some 14 per cent in federal R&D funds for biology in FY 1973, with a slight
increase in the following year. But the private universities in this category
had a sharp decline of about 13 per cent in FY 1973 and gained only 4 per cent
from that level in FY 1974.

Federally funded R&D expenditures for medical sciences. The means and

index numbers for this variable are shown in Tables 16 and 16A on the following
page. Comparison of the means for all institutions combined with those in
Table 15 for biological sciences shows that those for medical sciences are
somewhat higher. The trends in means for the two areas from FY 1964 to 1974
are also different in pattern. The mean expenditure for medical sciences
reached its peak in FY 1968; and, after fluctuating down and up, onl* managed
to get back almost to the 1968 level in FY 1974. By contrast, the growth peak
for biological sciences wasn't reached until FY 1973. Over the ll-year period,
federal R&D funding for medical sciences increased 22 per cent vs., 49 per cent
for biological sciencos.

The most striking difference shown in Table 16A between public and pri=-
vate universities in federal R&D funds for medical sciences is the opposite
trends from FY 1973 to 1974. Private institutions show a decline of 8 per
cent while the public group increases 21 per cent.

Since virtually all of the federal R&D funds for medical sciences were

granted to institutions with medical schools, trend comparisons of these
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Table 16. Trends in Mean Federally Funded Expenditures for Medical
Research by Type of Institution--Constant Dollars in
Thousands (NIH R&D Deflator, FY 1964 = 100)3

Type of Number Fiscal Year

Institution 1964 1968 1970 1972 1973 1974

All Institutions 143 $1,422 $1,749 $1,705 $1,581 $1,679 $1,742
All Private Institutions 54 2,194 2,751 2,641 2,505 2,648 2,443
With Medical Schools 32 3,651 4,569 4,441 4,209 4,431 4,095
Without Medical Schools 22 73 106 23 26 55 41
All Public Institutions . 89 953 1,142 1,133 1,021 1,092 1,317
With Medical Schools 34 1,741 2,148 2,354 2,370 2,633 3,074
Without Medical Schools 55 466 520 386 187 139 231
All with Medical Schools 66 2,667 3,322 3,366 3,262 3,505 3,569
All without Medical Schools 77 354 401 282 141 115 176

a .
Source: National Science Foundation.

Table 16A. Trends in Index Numbers for the Means of Federally Funded
Expenditures for Medical Research Shown in Table 16 (Means
for FY 1972 = 100)

Type of Number Fiscal Year

Institution 1964 1968 1970 1972 1973 1974

All Institutions 143 89.9 110.6 107.8 100.0 106.2 110.2
All Private Institutions 54 87.6 109.8 105.4 100.0 105.7 97.5
With Medical Schools 32 86.8 108.6 105.5 100.0 105.3 97.3
Without Medical Schools 22 282.3 406.3 89.9 100.0 210.1 155.9
All Public Institutions 89 93.3 111.8 111.4 100.0 106.9 129.0
With Medical Schools 34 73.5 90.7 99.3 100.0 111.1 129.7
Without Medical Schools 55 249.0 277.7 206.3 100.0 74.0 123.3
All with Medical Schools 66 81.8 101.9 103.2 100.0 107.5 109.4
All without Medical Schools 77 250.7 284.4 200.1 100.0 81.2 125.0
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universities with those without medical schools would be relatively meaning-
less.

The comparisons of federal R&D funding for medical sciences by Carnegie
Commission categories are shown in Appendix TABLES B-~4 and B~4A. These data
show clearly that the decline in FY 1974 funding noted above for all private
universities combined was concentrated in Research Universities I (which had
most of the private R&D total for medical sciences). By contrast, public
Research Universities I had increases after FY 1972 markedly above those for
the two other public categories.

In percentage terms, the ll-year increase in federal R&D funds for
private Research Universities I in medical sciences was 22 per cent, while the
corresponding increase for public universities was 56 per cent.

Federally funded R&D expenditures for life sciences not elsewhere classi-

fied. Data for this category of disciplines are included in Tables 17 and

17A (on the following page) and in Appendix TABLES B-5 and B-5A. But, as
already noted, the small amounts involved and the miscellaneous nature of the
disciplinary group do not make discussion of the results seem profitable. In-
spection of the index trends in Table 17A shows how erratically the mean values

fluctuate from year to year and from group to group.

o1
o
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Table 17. Trends in Mean Federally Funded Expenditures for Research
in Life Sciences Not Elsewhere Classified, by Type of
Institution--Constant Dollars in Thousands (NIH R&D
Deflator, FY 1964 = 100)2

Type of Number Fiscal Year

Institution 1968 1970 1972 1973 1974

All Institutions 143 $172 $215 $156 $146 $148
All Private Institutions 54 157 156 121 203 291
With Medical Schools 32 264 264 202 311 489
Without Medical Schools 22 2 0 3 46 1
All Public Institutions 89 181 250 177 112 63
With Medical Schools 34 178 294 286 205 104
Without Medical Schools 55 182 222 107 53 37
All with Medical Schools 66 219 280 246 256 288
All without Medical Schools 77 131 159 77 51 27

aSource: National Science Foundation.

Table 17A. Trends in Index Numbers for the Means of Federally Funded
Expenditures for Research in Life Sciences Not Elsewhere
Classified Shown in Table 17 (Means for FY 1972 = 100)

Type of Number Fiscal Year

Institution 1968 1970 1972 1973 1974

All Institutions 143 110.2 137 39 100-0 93-8 95-2
All Private Institutions 54 130.1 129.3 100.0 167.9 240.4
With Medical Schools 32 130.6 130.4 100.0 153.6 242.0
Without Medical Schools 22 66.0 9.6 120.0 1837.3 49.5
All Public Institutions 89 102.1 141.4 100.0 63.5 35.8
With Medical Schools 34 62.2 102.7 10C.0 71.6 36.5
Without Medical Schools 55 169.7 207.2 100.0 49.7 34.5
All with Medical Schools 66 89.0 113.5 100.0 103.8 117.1

All without Medical Schools 77 168.8 205.3 100.0 66.3 34.6

5
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Federally funded R&D expenditures for psychology. Comparisons of means

and index-number trends are shown in Tables 18 and 18A on the following page—-
for groups classified by type of control and medical-school status.

Federal R&D funds for psyéhology increased substantially (60 per cent)
for all institutions combined between FY 1964 and 1968, but declined from an
index level of 107.9 to 95.8 for FY 1974--a six-year drop of 11 per cent. This
trend was in sharp contrast to that for biological sciences which turned up-
ward after FY 1972 (Tables 15 and iSA). The general pattern for psychology
resembled that for medical sciences up to FY 1973; 5ut whereas federal R&D
funds for the latter increased in FY 1974, those for psychology declined.

Private and public institutions differed somewhat in patterns of change
in federal funding for psychology between FY 1964 and 1972--the differences
being in the faster growth rate for public institutions and in a sharp drop
for the private group in FY 1970. But between FY 1972 and 1974, the trends
for both groups were alike: an increase for FY 1973 followed by a decline for
FY 1974 (more marked for the private than for the public sector).

There was fairly close agreément between the trends for all ins:itutions
with and all without medical schools in federal funding for psychological
research--as shown by the last two lines in Table 18A.

The comparison; of federal R&D funding trends in psychology by Carnegie
Commission categories of institutions are shown in Appendix TABLES B-6 and
B~6A. As with the biological and medical sciences, the funds are largely
concentrated‘in Research Universities I, which means that the relatively

small average amounts in the other two categories (both public and private)

1
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Table 18. Trends in Mean Federally Funded Expenditures for Psychology
by Type of Institution—-Consgant Dollars in Thousands (NIH
R&D Deflator, FY 1964 = 100)

Type of Number Fiscal Year

Institution . 1964 1968 1970 1972 1973 1974

All Institutions 143 $142 $227 $218 $210 $216 $202
All Private Institutions 54 164 204 183 193 198 178
With Medical Schools 32 233 236 219 230 235 210
Without Medical Schools 22 64 157 131 138 144 132
All Public Institutions 89 129 241 239 221 227 216
With Medical Schools 34 199 417 403 371 382 366
Without Medical Schools 55 86 132 138 128 132 122
All with Medical Schools 66 216 329 314 303 310 291
All without Medical Schools 77 80 139 136 131 135 125

aNational Science Foundation.

Table 18A. Trends in Index Numbers for the Means of Federally Funded
Research in Psychology Shown in Table 18 (Means for FY 1972

= 100)
Type of Number Fiscal Year

Institution 1964 1968 1970 1972 1973 1974

All Institutions 143 67.7 107.9 103.6 100.0 102.8 95.8
All Private Institutions 54 85.2 105.6 95.0 100.0 102.6 92.6
With Medical Schools 32 101.4 102.5 95.1 100.0 102.1 91.4
Without Medical Schools 22 46.1 113.3 94.7 100.0 103.8 95.3
All Public Institutions 89 58.5 109.0 108.2 100.0 102.9 97.5
With Medical Schools 34 53.7 112.3 108.8 100.0 102.9 98.7
Without Medical Schools 55 66.9 103.1 107.2 100.0 102.9 95.4
All with Medical Schools 66 71.3 108.7 103.7 100.0 102.6 96.0
All without Medical Schools 77 60.7 106.2 103.4 100.0 103.2 95.3

o
()
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tend to fluctuate more erratically from year to yeér than that for the top
category. Private Research Universities I had a relatively high level of
federal funds for psychology R&D in 1964 as compared with public institutions
in this category (index numbers of B4.6 and 58.1, respectively, in terms of
the FY 1972 base). But the public group grew rapidly through FY 1970 as com-
pared with the private sector (index of 114.2 vs. 92.4 for that year). There-

after their trends followed fairly similar patterns through FY 1974, with the

private group declining to a lower level than the public (91.3 vs. 98.9).
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VI. TRENDS IN UNIVERSITY ENROLLMENTS

The enrollment statistics used in this study came from two HEGIS surveys
conducted by the National Center for Education Statistics: (a) the survey of
opening fall enrollment, which was limited primarily to numbers of students
by educational level, sex; and full-time or part-time status; (b) the survey
of enrollment for advanced degrees by academic discipline.

Trends in the following categories of enrollment have been analyzed by

type of institution: total degree-credit enrollment; enrollment for advanced
degrees in all fields; and enrollment for advanced degrees in biomedical-
behavioral sciences--all fields combined, together with breakdowns into the
three component fields included in this HEGIS survey: biological sciences,
health professions (but not M.D.'s, D.D.S.'s, etc.), and psychology. It
should be noted that the enrollment category "biomedical-behavioral" differs
_in composition from the NSF expenditure category of the same name in that
"agriculture" is included in the latter composite but not in the former. This
"mismatch" should be taken into account in e§a1uating comparisons between
enrollment and financial trends. (The NSF category "life sciences not else-
where classified" is also missing from the HEGIS classification of disciplines
but these fields presumably are included among the "biological sciences.™)
Following the plan used in the analyses of financial data, results are
presented for two sets of institutibnal classification: (a) the subdivision
of private and public universitieé by medical-school status; (b) the subdivi-
sion by categories of the Carnegie Commission on Higher Education. The tables

" of data for the first type of classification have been inserted into the text as
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they are discussed, while those for the Carnegie Commission classification have
- been grouped into Appendix C. As was done in the preceding chapter on biomedi-
cal-behavioral expenditures, the discussion of the results for both types of
breakdowns will be integrated by enrollment category.

Total Degree-Credit Enrollment

The variable used as a measure of total fall-term enrollment was the
"head count" of all students registered for courses creditable towards a degree.
Both on-campus and extension students were included, but not students enrolled
for non-degree-credit courses. No distinctidn was made between full-time and
part-time students.

Usable data were available for only eight of the 11 years covered in the
present study--the omitted fiscal years being 1964, 1967, and 1968. The mean
number of enrocllments per institution is shown in Table 19 on the following
page for the 147 institutions that supplied usable data--with breakdowns in
terms of medical-school status. Comparative trends are shown in Table 19A,
which presents index numbers for the means shown in Table 19 (with the mean
for FY 1972 as the base).

All institutions combined. Total enrollment increased rapidly between

FY 1965 and FY 1971 (from an average of 11,568 to 16,474), but levelled

off thereafter through FY 1974. A comparison between the growth pattern

for total enrollment and the trend in educational-and-general revenues
is shown in the following index-number series for the two sets of means:

1969 1970 1971 1972 1973 1974

Degree-credit enrollment 90.3 94.7 100.6 100.0 102.0 102.6
Total E&G revenues 92.1 95.7 97.7 100.0 100.0 102.3

Obviously, the relative growth rates for enrollment and E&G revenues over
the six-year period are quite similar. But, as was noted earlier, the
percentage increase in enrollment was slightly greater than that for E&G
revenues (13.6 vs. 11.1 per cent).

R
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Private vs. public institutions. Inspection of the trends for private

- and public institutions in Table 19A shows that the respective patterns

differ significantly. The index numbers for all private institutions
range from 89.0 in FY 1965 to 100.6 in FY 1974, whereas the corresponding
indices for public institutions are 65.8 and 103.3. Moreover, the private
institutions as a group had substantially reached a plateau by FY 1969
that was maintained at an index~level of about 100.0 until FY 1974 (except
for a one-year increase to 103.8 in FY 1971).

It will be recalled from chapter III that the private and public trends
in E&G revenue growth also differed significantly from FY 1969 through

FY 1974. A comparative summary of the enrollment and revenue means for
the two sectors is presented in the following tabulations of index num-
bers for the two types of data (from Tables 19~A and 5-A, respectively):

1969 1970 1971 1972 1973 1974
Private Universities
Degree~credit enrollment 99.4 100.3 103.8 100.0 100.7 100.6
Total E&G revenues 95.1 95.7 96.3 100.0 96.4 96.9
Public Universities
Degree=-credit enrollment 87.3 92.9 99.6 100.0 102.5 103.3
Total E&G revenues 89.5 95.7 99.0 100.0 103.2 107.1

Obviously from these figures, the E&G revenue trend for private institu-
tions declined relative to enrollment level after FY 1972, whereas for
public institutions the constant-dollar growth in revenue exceeded the

" rate of overall enrollment increase.

Presence vs. absence of medical schools. The degree-credit enrollment

trend data in Table 19A do not show marked differences between universi-

ties with and those without medical schools-~-whether comparisons are made
within the private sector, within the public sector, or for the two sec-

tors combined.

Enrollment differences among Carnegie Commission categories of institutioms.

Data for the classification of the 147 institutions by the Carnegie Commi-
ssion categories are shown in Appendix TABLES C-1 and C-1A. The compara=-
tive enrollments of the private and public institutions in these cate-
gories are shown in TABLE C-l--over the period from FY 1965 through 1974.

The comparative trend indices in TABLE C-1A show interesting differences
among the private institutions in comparative growth rates. Research
Universities I have index values of 98.0 for FY 1965 and 101.0 for FY
1974, showing little overall change. But during the three-year period
1969-1971 their enrollments rose appreciably above this plateau, as

shown by the respective index numbers of 105.2, 106.2, and 109.5. The
other two categories of private institutions began at levels considerably
lower than Research Universities I, and showed fairly steady growth rates
overall to FY 1971, levelling off thereafter.

s 72 T e e e e e e




Among the public institutions, the enrollment trends for the three Carne-
gie Commission categories had essentially similar patterns of growth

from FY 1965 through FY 1974, with Research Universities I showing some-
what higher increases in FY 1971 and 1974.

Enrollment for Advanced Degrees in All Fields

Data on enrollment for advanced degrees by disciplines were available for
only 121 institutions over the seven-year period (FY 1967-1973). Unfortunately,
the computer tape with FY 1974 data had not been released in time for use in

this study.

The mean numbers of enrollments for advanced degrees per institution for
all graduate fields are shown in Tables 20 and 20A on the following page.

All institutions combined. The trend indices in Table 20A show that
graduate enrollment increased from an index number of 79.2 in FY 1967
to 100.7 in FY 1973--an overall increase of 27 per cent. But there was
essentially no growth after FY 1971 when the index number was 100.5.

Comparisons of the growth trend for advanced-degree enrollment with those
shown earlier for all sponsored R&D revenues and for federally sponsored
R&D revenues are made in the following figures:

1969 1970 1971 1972 1973

Advanced-degree enrollment 91.6 96.9 100.5 100.0 100.7
All R&D revenues 102.1 101.6 96.8 100.0 99.9
Federal R&D revenues 106.2 104.2 96.4 100.0 98.7

The results of these comparisons may be summarized as follows: (a) over
the five year period, enrollment for advanced degrees increased 10 per
cent; (b) all R&D revenues decreased two per cent; (c) federally spon-
sored R&D revenues decreased 7.6 per cent. While the differences be-
tween the enrollment and revenue trends might seem to be small in magni~
tude, they probably were not negligible in impact upon the graduate
departments of universities.. Furthermore, the divergencies would very
likely increase if data were available to carry the comparisons through
the fiscal years 1974, 1975, and 1976.

Private vs. public institutions. Private institutions maintained a more

nearly constant level of enrollméfit over the entire seven-year period
than did the public institutions. Table 20A shows index changes from
87.9 to 101.0 for the former and from 73.9 to 100.5 for the 1acc$
Moreover, private institutions had reached a plateau by FY 1970 while
this occurred for the public institutions in FY 1971.
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There were no clear-cut or consistent relationships between R&D funding
trends and trends in advanced-degree enrollment, for either private or
public institutions. It may be recalled that all R&D revenues combined
for the private sample tended to decline progressively from FY 1969
through 1973, whereas the opposite occurred for the public institutions
(see Table 9A). In percentage terms, the mean of all R&D revenues
declined about 9 per cent for private institutions and increased 10

per cent for public institutions, from FY 1969 through 1973. For fed-
erally sponsored R&D revenues, the percentage decline for private uni-
versities was about 14 per cent, while the public universities gained
some 7 per cent over the same period (see Table 114).

Presence vs. absence of medical schools. The figures in Table 20A show
only slight differences in advanced-degree enrollment between trends for
private institutions with and those without medical schools. In the

case of public institutions, those without medical schools showed a
relatively greater growth rate over the seven-year period than did insti-
tutions with medical schools. The former's index numbers ranged from
68.4 in FY 1967 to 102.0 in FY 1973 while for public universities with
medical schools the corresponding range was from 78.6 to 99.3. The
respective percentage increases were 49 and 26 per cent,

Advanced-degree enrollment by Carnegie Conmission categories of institu-
tions. Trend comparisons are shown in Appendix TABLES C-2 and C-2A

for private and public institutions classified in the three Carnegie
Commission groups. Research Universities showed the least amount of
increase over the seven years, for both private and public universities
(9 and 20 per cent, respectively).

The greatest growth rate occurred for "Other Categories” of public insti-
tutions, whose range in index numbers was from 59.2 in FY 1967 to 103.1
in FY 1973--an increase of 74 per cent. The corresponding gain for pri-
vate universities was 22 per cent--a gain identical to that for private
Research Universities II. For public Research Universities II, the
seven-year increase was 44 per cent.

- Enrollment for Advanced Degrees in Biomedical-Behavioral Sciences

As indicated at the beginning of this chapter, trend data will be pre-
sented separately for advanced-degree enrollment in the following :lasses of

biomedical-behavioral disciplines: all biomedicaljpehavioral fields combined;

biological sciences; health professions; psychology.
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All biomedical-behavioral fields combined. The total number of institu-

tions with records of enrollment for advanced degrees in biomedical-behavioral
sciences from FY 1967 through FY 1973 was 119. The mean enrollments per insti-
tution over that period are shown in Table 21 on the following page, together
with the corresponding index numbers for these means in Table 21A.
All institutions combined. There was a progressive increase for the aggre=-
gate of all institutions from an index value of 75.5 in FY 1967 to 105.2
in FY 1973--an increase of 39 per cent. The rate of increase for bio-

medical-behavioral sciences was thus considerably higher than that for
all graduate fields combined (27 per cent).

- The index numbers for advanced-degree enrollment may be compared with
indices for mean R&D expenditures in biomedical-behavioral sciences
(total and federally funded) for the years with data for both variables.
The comparative figures for all biomedical-behavioral fields combined
are as follows:

1968 1970 1972 1973

Enrollment for advanced degrees  80.7 89,1 100.0 105.2
Total R&D expenditures 95.8 100.4 100.0 110.6
Federal R&D expenditures 103.3 105.6 100.0 112.4

The overall percentage increases from FY 1968 to FY 1973 for these three

" trend series are as follows: enrollment for advanced degrees, 30 per
cent; total R&D expenditures, 16 per cent; federally funded R&D expen-
ditures, 9 per cent.

Private vs. public institutions. The index trend for all private insti-
tutions shown in Table 21A parallels fairly closely that for all insti=-
tutions combined-~the increase from 82.8 in FY 1967 to 108.7 in FY 1973
being 32 per cent (as compared with 39 per cent for all institutions
combined).

For all public institutions, the growth rate was higher than that for

the private sector (43 versus 32 per cent).  But the private universities
increased 8.7 per cent from FY 1972 to 1973, in contrast to the public
increase of 3.6 per cent.

Presence vs. absence of medical schools. The mean indices for combined

private-public enrollment for advanced degrees shown in the last two
lines of Table 21A indicate a greater gain for universities with than
for those without medical schools (43 vs. 33 per cent).
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But when similar percentages were calculated for the gains of private

and public institutions separately, those for the public universities
conformed to the pattern just described for the composite groups whereas
the private universities showed a reverse trend. '

Advanced-degree enrollment in all biomedical-behavioral fields by
Carnegie Commission categuries of institutions. These enrollment-trend
data are shown in Appendix TABLES C-3 and C-3A. The trend index patterns
for all of the Carnegie Commission categories of institutions combined=--
private and public--were generally quite similar: progressive growth in
total advanced-degree earollment from FY 1967 through FY 1973.

But there were significant differences in growth rates among the Carnegie
Commission categories, which were similar for private and public univer-
sities: the "Other Categories" of institutions had considerably higher
growth rates than Research Universities I and II. For private institu-
tions, the latter two groups showed seven-year increases of 29 and 30

per cent, respectively, while the increase for "Other Categories" was

38 per cent. For the public institutions, the corresponding figures

were 39 per cent for Research Universities I and II, and 65 per cent

for "Other Categories.”

Advanced-degree enrollment in biological sciences. The enrollmant-trend

data for graduate biological sciences are shown in Table 22 and 22A on the
following page, and in Appendix TABLES C-4 and C-4A.

All institutions combined. Enrollment grew at a slow but fairlv steady
pace from FY 1967 through FY 1973. The overall increase was 16 per cent.

The following is a comparison of advanced-degree enrollment trends with
those for R&D expenditures in biological sciences, for the years common
to the two variables: '

1968 1970 1972 1973

Advanced-degree enrollment 92.6 98.1 100.0 101.7
Federal R&D expenditures 94.4 100.2 100.0 107.9

Private vs. public universities. _ Private institutions showed only slight
growth in enrollment over the sn-year period (7 per cent), while the
increase was 20 per cent for the public group.

Presence vs. absence of medical schools. The trend differences were slight

between the composites’of these two categories of institutions, with a
single exception: from FY 1972 to 1973, institutions with medical schools
increased four per cent in graduate biological-sciences enrollment while
those without medical schools declined two per cent. The latter change
occurred entirely in the public sector, as Table 22A shows.




Table 22. Trends in Mean Enrollment for Agvanced Degrees in Biological
Sciences by Type of Institution

Type of Number Fall Term of Fiscal Year
Institution 1967 1968 1969 1970 1971 1972

All Institutions 154 163 167 172 174 175

All Private Institutions 117 123 - 120 122 118 119
Witih Medical Schools 158 166 162 165 161 160
Without Medical Schools 63 66 64 65 60 64

All Public Institutions 190
With Medical Schools 226 238 254 271
Without Medical Schools 155

All With Medical Schools 203
All without Medical Schools 125

aSource: National Center for Education Statistics.

Table 22A. - Trends in Index Numbers for the Means of Enrollment for
Advanced Degrees in Biological Sciences Shown in Table 22
(Means for FY 1972 = 100)

Type of Number ______ Fall Ierm of Fiscal Year
Institution 1967 1968 1969 1970 1971 1972

All Institutions 92.6 95.2 98.1 99.0 100.0

All Private Institutions 103.5 101.3 303.3 99.3 100.0
With Medical Schools . 103.8 101.7 103.6 100.8 100.0
Without Medical Schools 102.1 94.5 100.0

All Public Institutions 96.2 98.9 100.0
With Medical Schools . 93.6 98.1 100.0
Without Medical Schools . 99.0 99.8 100.0

All with Medical Schools 97.2 99.0 100.0
All without Medical Schools . 99,5 98.9 100.0




Differences by Carnegie Commission categories of institutions. The data
for advanced-degree enrollment in biological sciences for the Carnegie
Commission groupings are presented in Appendix TABLES C-4 and C-4A. The
most marked characteristic of the three private categories is the incon-
sistency among their c.rend patterns. Research Universities I show an
"oscillating" trend of increases and decreases (ending in FY 1973 at
about its FY 1970 level, but with a seven-year increase of about 8 per
cent, Research Universities II show an overall decline of 4 per cent,
Other Categories show a generally upward trend, with a total increase

of 11 per cent.

For the public institutions: Research Universities I increase from an
index of 85.4 to 102.2 (20 per cent); Research Universities II had an
increase of 16 per cent; Other Categories increased 28 per cent.

Advanced-degree enrollment in the health professions. The trend data in

Tables 23 and 23A on the following page show two rather striking characteris-
tics, for all institutions combined and for all of the sub-groups: (a) very
high growth rates from FY 1967 through FY 1973; (b) generally steady increases
from year to year (with very few "oscillations" in trend).
The overall magnitudes of the graduate-enrollment increases over the seven
years are as follows:
All institutions combined....eseeieecesseceee.136%
All private institutionS...sceececsseccncessall??
All public institutionS..ceeeeecececcceceeess 146
Institutions with medical schoolS.eceeeeeesee.143%
Institutions without medical schools.........107%
A comparison of trends in enrollment in health profession and in federal

R&D funding for medical sciences is shown in the following index numbers for

all institutions combined:

1968 1970 1972 1973

Advanced~degree enrollment 50.0 62.8 100.0 110.7
Federal R&D expenditures 110.6 107.8 100.0 106.2
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Table 23. Trends in Mean Enrollment for Advanced Degrees in Health
Professions by Type of Institution

Type of ' Numbef Fall Term of Fiscal Year

Institution . 1967 1968 1969 1970 1971 1972 1973

All Institutions 120 4 47 53 59 65 94 104
All Private Institutions 49 41 43 48 50 57 80 89
With Medical Schools - 28 58 60 69 73 8 118 129
Without Medical Schools 21 18 20 21 20 20 29 36
All Public Institutions 71 46 50 56 65 71 103 113
With Medical Schools 30 89 97 112 131 144 205 227
Without Medical Schools 41 13 15 14 15 17 27 28
All with Medical Schools 58 74 79 91 103 115 163 180
All without Medical Schools 62 15 16 16 17 18 28 31

aSource: National Cerivter for Education Statistics.

Table 23A. Trends in Index Numbers for the Means of Enrollment for Advanced
Degreas in Health Professions Shown in Table 23 (Means for FY

1972 = 100)
Type of Number Fall Term of Fiscal Year

Institution 1967 1968 1969 1970 1971 1972 1973

All Institutions 120 46.6 50.0 56.5 62.8 69.7 100.0 110.7
All Private Institutions 49 51.2 53.5 60.7 62.9 70.8 100.0 112.0
With Medical Scheols 28 49.3 50.8 58.8 61.8 71.4 100.0 109.9
Without Medical Schools 21 60.9 67.9 70.7 69.0 67.9 100.0 123.3
All Public Institutions 71 44.2 48.1 54.3 62.8 69.2 100.0 110.0
With Medical Schools 30 43.3 47.2 54.7 63.9 70.5 100.0 111.1
Without Medical Schools 41 49.1 53.4 51.9 56.3 61.9 100.0 103.6
A%l with Medical Schools 58 45.4 48.5 56.1 63.2 70.8 100.0 110.7

All without Medical Schools 62 53.4 58.7 59.7 60.9 64.1 100.0 110.8
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The data for advanced~degree enrollment in the health professions by
Carnggie Commission categories”are given in.Appendix TABLES C-5 and C-5A. Most
of the enrollments are concentrated in Research Universities I and II, for both
private and public universities. Their respective growth trends were quite

"different, however, as the index numbers in Table C-5A indicate. In overall

percentage terms (FY 1967 through FY 1973) the differences are as follows:

Research Univ. I Research Univ. II

Private universities 1667% 707 . |
Public universities 1067 2457

Advanced-degree enrollment in psychology. The means and index numbers |

for graduate psychology enrollments are shown in Tables 24 and 24A on the

following page, with breakdowns by type of control and medical-school status.

The comparative magnitudes of the overall enrollment increases from FY 1967

through FY 1974 are as follows: : |
All institutions combined...eeececcseccescesse32¥% .
All private institutionS....eesesccccesccscese2l? |
All public inStitutionS..cceeececcccoccassseesld?%
Institutions with medical schoolS.eeeeeeeessecl?7%
Institutions without medical schoolS.eeeesesso52%

Comparisons of advanced~degree enrollments in psychology for institutions
classified by Carnegie Commission categories are shown in Appendix TABLES C-6
and C-6A. Inspection of the index~number trends indicates that Research Uni-
versities I, private and public, had the lowest rates of growth over the seven=-

year period, while Other Categories had the highest. The following overall

percentages confirm these impressions:

Research Research Other
Universities I  Universities II Categories
Private universities 6% 287% 41%
Public universities 215 32 70

11




Table 24.

Type of Institution
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Trends in Mean Enro%lment for Advanced Degrees in Psychology by

Type of

62

Number Fall Term of Fiscal Year
Institution 1967 1968 1969 1970 1971 1972 1973

All Institutions 120 72 78 86 88 88 89 95
All Private Institutions 49 63 65 66 68 76 69 76

With Medical Schools 28 80 77 75 76 81 79 86

Without Medical Schools 21 40 50 53 56 57 56 61
All Public Institutions 71 79 88 100 103 100 103 108

With Medical Schools 30 103 113 126 133 127 127 128

Without Medical Schools 41 61 69 81 81 80 86 93
All with Medical Schools 58 92 95 101 105 105 104 108
All without Medical Schools 62 54 63 71 72 72 75 82
‘aSource: National Center for Education Statistics.

Table 24A. Trends in Index Numbers for the Means of Enrollment for Advanced

Degrees in Psychology Shown in Table 24 (Means for FY 1972 = 100)
Type of Number Fall Term of Fiscal Year
Institution 1967 1968 1969 1970 1971 1972 1973

All Institutions 120 81.4 88.1 96.4 99.1 98.8 100.0 106.2
All Private Institutions 49 91.5 94.9 95.4 98.1 102.2 100.0 109.9

With Medical Schools 28 101.9 97.8 95.2 96.6 102.1 100.0 109.5

Without Medical Schools 21 72.0 89.4 95.8 100.9 102.3 100.0 110.6
All Public Institutions 71 76.7 85.0 96.9 99.6 97.3 100.0 104.5

With Medical Schools 30 81.5 -88.7 99.4 104.6 100.5 100.0 100.6

Without Medical Schools 41 71.4 80.9 94.2 94.2 93.7 100.0 108.8
All with Medical Schools 58 . 89.0 92.1 97.9 101.6 10l1.1 100.0 103.8
All without Medical Schools 71.6 83.0 94.6 95.9 95.9 100.0 109.3
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VII. TRENDS IN EARNED DOCTORAL DEGREES

Statistics were available for each of the 11 years from FY 1964 through
/
FY 1974 for earned doctoral degrees in all fields, with.breakdowns by academic
disciplines in accordance with the NCES-HEGIS classification the number of
institutions in the present sample having complete records for each of these
years, however, was reduced to 102. The present chapter is limited to doctoral
degrees in all fields combined and to those in the biomedical-behavioral fields.

(M.D.'s, D.D.S.'s and similar professional doctorates were not included,)

Trends in Earned boctoral Degrees in All Fields Combined

The mean number of doctoral degrees granted per institution and th corres-
ponding index numbers for these means are shown in Tables 25 and 25A op the
following page.

Doctoral degrees by types of institutions. The number of earned doctorates

increased significantly over the ll-year period from FY 1964 through FY 1974
for all classes of institutions in the sample, as indicated by the following
summary of overall percentage increases based on the means in Table 25:

All institutionSeesssscececescese20%
All private institutions.........167
All public institutionS.ccceee...265
All with medical school8.ccees.e.214
All without medical schools......221

Private vs. public universities. The index numbers in Table 25A show
generally similar trends for private and public universities. However,
the rate of growth was lower for the private than for the public sector--
as indicated by the overall percentage increases from FY 1964 through

FY 1974.

Presence vs. absence of medical schouls. There appeared to be no signifi-
cant differences in the growth trends in earned doctorates over the 11~
year period when private and public institutions with or without medical
schools, respectively, were combined. Within the private and public
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sectors, however, there seemed to be conflicting trends which had the
effect of cancelling each other so as to produce the apparent result of

no difference for the combined figures. For example, private institutions
without medical schools grew somewhat more rapidly after FY 1969 than those
with medical schools: whereas the opposite was true for public institutionms.
But the magnitude of these variations was not great.

Carnegie Commission categories of institutions. The trends in mean number
of earned doctorates for institutions classified by three Carnegie Commis-
sion categories are shown in Appendix TABLES D-1 and D-1A. As would be
expected, since the number of doctorates granted was a criterian used in
creating this hierarchy, Research Universities 1 (both private and public)
had by far the largest mean number of doctorates among the three groups
used in the present study. )

In terms of growth rates, however, the percentage changes from FY 1964 to
FY 1974 showed a markedly inverse relationship to the order of the groups
in the classification hierarchy--as indicated by the following percentage
increases between FY 1964 and FY 1974 in mean number of doctoral degrees

granted:
Private Public
Institutions Institutions
Research Universities I 142% 2037% -
Research Universities I1 241 342
Other Categories 295 615

Comparison of doctorafes with R&D revenues. From FY 1969 through FY 1974,

earned doctoral degrees for all institutions combined increased, as already
noted, while sponsored R&D revenues declined. The trends over the years common
to the respective data series are shown in the following index numbers:
1969 1970 1971 1972 1973 1974
Earned doctoral degrees 82.8 92.7 98.3 100.0 102.8 99.6

All sponsored R&D revenues 102.1 101.6 96.8 100.0 99.9 95.9
Federally sponsored R&D revenues 106.2 104.2 96.4 100.0 98.7 94.5

In terms of percentage change over the six-year period, the following are
the comparative figures: earned doctorates, 20% increase; all sponsored R&D

revenues, 6% decrease; federally sponsored R&D fevenues, 10%Z decrease.
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Trends in Earned Doctoral Degrees in Biomedical-Behavioral Sciences

It will be recalled that the composite category "biomedical-behavioral
sciences” based on the NCES-HEGIS enrollment survey included biological sciences,
health professions, and psychology. ?he same set of biomedical-~behavioral dis-
ciplines was included in the survey of earned doctorates and has been used in
this analysis.

Trend data will be reported first for all biomedical-behavioral fields
combined. Then separate results will bg presented for biological sciences and
psychology. The numbers of doctorates in the health professions were so small
that they will not be discussed, although tables showing means and index num=
bers have been included in the text and in Appendix D.

Doctorates in all biomedical-behavioral fields combined. The statistics

on earned doctoral degrees are shown in Tables 26 and 26A on the following
page. It should be noted that because of the small average number of doctorates
a

granted per year in this category, rounding to whole numbers in Table 26 has
sometimes produced apparent inconsistencies with the corresponding index numbers
in Table 26A. The discrepancies may also have been due partly to the fact that
the index numbers were computed as the means of the index numbers for indi§idu;i
institutions, rather than directly from the group means in Table 26.

The number of doctorates granted in biomedical-behavioral sciences has in-
creased at a substantially lower rate than the number of doctorates for all

fields. The ll-year percentage changes for the classification of institutions

by type of control and mediéal—school status were as follows:
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All 102 institutionS.cceeecccecsscscesssl06¥
All private institutionS..c.eceecceccces 82
All public institutionS....c.ceeceaese..110
Institutions with medical schools.eeee.. 96
Institutions without medical schools....123

Private vs. public universities. The trend patterns of index numbers for
the several categories of institutions shown in Table 26A were generally
similar through FY 1972. Thereafter, however, private institutions showed
moderate increases in biomedical-behavioral doctorates through FY 1974,
whereas there was little change in the public sector except for a decline
for public universities without medical schools.

Carnegie Commission categories of institutions. The trends in mean number
of earned doctorates in biomedical-behavioral sciences for institutions
classified by three Carnegie Commission categories are shown in Appendix
TABLES D-2 and D-2A.

‘The most striking result shown in these tables is the fact that public
Research Universities I showed a substantial decline in doctorates, from
an index number of 100 in FY 1972 to 93.1 in FY 1974. Since both of the
other public categories showed increased during this period, the differ=-
ence between private and public institutions noted in the preceding sec-
tion was due entirely to the decline in doctorates for public Research
Universities 1I.

Over the entire ll-year period, however doctorate production by the
Carnegie Commission categories of public institutions increased at a
greater overall rate than those for the corresponding private groups,
as the following percentage changes from FY 1964 to FY 1974 show:

Private Public
Research Universities I 71% 75%
Research Universities II 83 164
Other Categories 225 300

Comparison of trends in doctoral degrees with R&D expenditures in biomedi-

cal-behavioral sciences. Whereas the ;rends for the number of earned doctorates

and federally sponsored R&D revenues for all fields combined went in opposite
directions, the corresponding comparisons for all biomedical-behavioral fields
show generally similar patterns of increase for doctorate production and R&D

expenditures. The following index numbers summarize the results for the years

common to the three variables listed:




1964 1968 1970 1972 1974

Earned doctoral degrees 50.1 75.9 92.8 100.0 102.8

Total sponsored research expenditures 75.7 95.8 100.4 100.0 109.0

Federally sponsored research expenditures 76.9 103.3 105.6 100.0 107.6

It is particularly interesting that both total and federal R&D expenditures

increaséd.at considerably more rapid rates between FY 1972 and 1974 than did
doctorate production. (Such direct comparisons should be made in recognition
of the fact that a time lag would be expected to intervene between funding in-
put and doctoral output if a causal relationship between these two variables

is assumed to exist.)

Doctorates in biological and psychological sciences.8 It will be conven-

ient to discuss the data on earned doctorates in the biological sciences and
in psychology together, partly to emphasize the marked contrast in trends be-
tween the two fields from FY 1972 to 1974. But first the overall percentage
changes in doctorates granted from FY 1964 through FY 1974 will be compared by
types of institutions. (Thé percentages shown earlier for all biomedical-

behavioral fields will also be reproduced.)
Biomedical-Behavioral Biological Psychology

Scieuaces Sciences
All 102 institutions 1067% 100% 117%
All private institutions 82 89 71
All public institutions 110 117 133
Institituions with medical schools 96 86 78
Institutions without medical schools 123 100 150

Irend data are shown in Tables 27-27A (biological sciences) and Tables 29-
29A (psychology). The two sets of index numbers (Tables 27A and 29A) differ
in one major respect between FY 1964 and FY 1972: the biological sciences

began at a lower level in FY 1964 (relative to their FY 1972 base) and hence

81¢ was noted above that too few doctoral degrees were granted in the health
professions to justify any discussion of trends in these fields. But trend data
are shown for them in Tables 28 and 28A and in Appendix TABLES D=4 and D=-4A.
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had a somewhat more rapid growth rate than psychology. But within each disci-

pline, the index numbers for the various sub-groups show fairly consistent

increases, although numerous irregularities occurred in individual years in

both tables.

The principal differences between the two fields, however, is that the
mean numbers of doctorates granted in psychology increased markedly after FY
1972 while those in the biological sciences declined. For all institutions com-
bined, the increase for psychology was 17.9 per cent whereas the biolégical
sciences decreased 6.8 per cent during the two-year period. These divergent
trends were rather uniformaly reflected in the indices for all of the sub-groups
shown in Tables 27A (biological scierces) and 29A (psychology).

Comparisons of doctoral‘irend data for these two sets of disciplines, by
the Carnegie Commission classification of institutions, are shown in Appendix
TABLES D-3 and D-3A (biological sciences) and TABLES D-5 and D-5A (psychology).
The overall increases between FY 1964 and 1974 are summarized in terms of the

following percentages:

Biological Psychology
_Sciences
Private Institutions
Research Universities I 75% 427
Research Universities II 28 140
Other Categories 300 150
Public Universities
Research Universities I 8¢ 58
Research Universities II 110 225

Other Categories 267 300




VIII. TRENDS IN THE FUNDING PATTERNS OF NIH AND ADAMHA

In the recent report of the National Science Board to the President,9 it
is stated that biomedical research accounts for some 90 per-cent of the federal
obliga.,. s for health-related R&D in FY 1974, the greater part of which is
funded by the nine National Institutes of Health. A second catégory, mental
health, is reported to account for five per cent of the reméinder-—all of which

is the responsibility of ADAMHA's National Institute of Mental Health. NIH

and ADAMHA account for almost all federally funded "biomedical-behavioral"
R&D, which in' turn is the source of funds for most academic research in these
fieids.

In addition to R&D support, these two agencies also provide funds to uni-
versities for several other purposes; and changes in the distribution of their
awards among funding categories can have serious effects upon institutional
programs. Theipurpose of this chapter is to analyze trends in the funding
patterns of NIH and ADAMHA and in the 1e§els of support for the various cate-
gories of awards over the seven-year period for which data were available.

Computerized records of the funding obligations for both agencies since
1969, ha§e been maintained in NIH'S IMPAC files, and data from these files have

been secured for 145 of the 148 universities involved in the present stﬁdy.

9Science Indicators, 1974, The National Science Board/National Science Founda-
tion, 1975.
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Three types of trend analysis have been used; (a) percentage distributions by
type of funding mechanism for each of the seven fiscal years; (b) trends in the
mean amounts awarded per university for each category of award over the seven
fiscal years; (c) trends in the respective percentages of funds awarded for
direct and for indirect costs by funding mechanism.

Trends in the Distribution of Awards by Funding Mechanism

The trends in percentage distribution of awards by funding mechanism are

shown for NIH in Table 30 and for ADAMHA in Table 31 on the following page.

NIH fundirg distributions. The percentages in Table 30 show that Niu
awzrds have gone predominantly for regular research grants to indiQidual
faculty members. The proportion of the total amount awarded in this category
has increased steadily from 59 per cent in FY 1969 to 71.2 per cent in FY 1975.
(The maximum was 71.9 per cent in FY 1973.)

The category with the next largest proportion was training grants, which
has shown a decline from 18.6 per cent of the total in FY 1969 to 11.9 per cent
in FY 1975. The related category of fellowships has also followed a predomin=-
antly downward trend: from 8.3 per cent in FY 1969 to a low point of 2 per
cent in FY 1973, followed by an increase to 3.8 per cent in FY 1975. |

There has been no appreciable change in the relative level of support for
"program project grants," whose proportion of NIH awards to the 145 universities

increased from 8.1 per cent in FY 1969 to 11.8 per cent in FY 1972, followed

by a decline to 8.7 per cent in FY 1975.
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Table 30. Trends in Percentage Distributions for NIH Awards by
Funding Mechanism to 145 Universities?

Funding Fiscal Year
Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants 59.0% 59.7% 61.9%Z 65.5% 71.97 70.3% 71.2%
Program Project Grants 8.1 9.6 11.0 11.8 10.0 8.5 8.7
Clinical Research Crants 1.2 1.2 1.3 0.4 0.4 0.3 0.3
Training Grants 18.6 18.0 15.8 14.9 11.4 14.2 11.9
Faculty Awards 3.0 3.3 3.3 3.1 3.4 2.3 2.6
Fellowships 8.3 6.3 5.2 3.1 2.0 3.2 3.8
Other Awards 1.8 1.9 1.5 1.2 0.9 1.2 1.5
All Categories 100.0 100.0 100.0 100.0 100.0 100.0 100.0
»
Table 31. Trends in Percentage Distributions for ADAMHA Awards by
Funding Mechanism to 145 Universitiesa.b
Funding Fiscal Year
Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants 35.6% 33.3% 36.1%Z 38.1%Z 44.3% 39.8% 42.0%
Program Project Grants 3.2 4.3 4.3 4.1 3.9 5.2 2.4
Clinical Research Grants - - e e - - -
Training Grants 44.2 43.8 44.0 42.5 42.2 45.5 39.3
Faculty Awards 2.5 2,7 2.5 2.2 2.1 1.4 1.4
Fellowships 11.0 11.5 7.9 8.0 3.1 3.0 8.9
Other Awards 3.5 4.4 5.1 5.1 4.4 5.1 6.0
All Categories 100.0 100.0 100.0 100.0 100.0 100.0 100.0

#source: National Institutes of Health, IMPAC files.

bIt should be noted that ADAMHA's training grants are made largely for clinicai

training in such areas as psychiatry, clinical psychology, psychiatric nursing
and paraprofessional training. Unlike NIH training grants, only a small pro-
portion of ADAMHA's grants in this category are for research training.
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ADAMHA funding distributions. It is evident from the data in Table 31

that ADAMHA has had quite a different pattern of distribution of awards to
universities from that shown by NIH. Regular research grants have received

a far smaller proportion of ADAMHA'S total awards to universities-—-the
indices ranging from 35.6 per cent in FY 1969 to 42 per cent in FY 1975,

The highest proportion of ADAMHA's university funding has gone for training

grants (heavily for clinical training in mental health specialities)--the per-
centages remaining fairly stable over the seven-year period (44.2 per cent in
FY 1969 and 39.3 per cent in FY i775).

Relatively more of ADAMHA's funds have gone for fellowships than was the
case with NIH, but the trends for the two agencies have been generally similar.
ADAMHA's fellowship percentage declined from 11 per cent in FY 1969 to 3 per
cent in FY 1973 but then jumped to 8.9 per cent in FY 1975.

Trends in Amounts of Ni¥ Awards to Universities by Funding Mechanisms

The percentage distributions of funds by years give no indicacion of the
levels of support in dollars provided to the institutions for the various types
of funding mechanisms. In order to determine the treunds in the .. jounts of funds
awarded, averages (means) have been computed in constant dollars for each funding
category over the seven-year period for all institutions combined. The results
for NIH are shown in Table 32 on the following page. From th~ mean amounts in
Table 32, index numbe’s have been computed for each funding category=--using
the mean for FY 1972 ‘s the base--and these indices are shown in Table 32A.

For example, the mean total award per institution for regular research grants

in FY 1969 was $326 thousand in constant dollars, and by FY 1975 the mean had
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Table 32. Trends in Mean NIH Awards to 145 Universities by Fuuding
Mechanism--Constant Dollars in Thousands (NIH R&D Deflator,
FY 1964 = 100)2

Funding Fiscal Year

Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants $325.6 $301.6 $331.0 $369.9 $361.2 $427.> $439.8
Program Project Grants 44.8 48,5 58.8 66.4 50.2 51.7 53.8
Clinical Research Grants 6.5 6.2 6.8 2.0 2.1 2.1 1.8
Training Grants 102.3 91.2 84.5 84.3 57.5 86.1 73.5
Faculty Awards 16.7 16.8 17.8 17.5 17.0 14.0 16.3
Fellowships 46.0 31.7 27.8 17.7 9.8 19.3 23.2
Other Awards . : 9.6 9.4 8.0 6.9 4.7 7.5 8.9
All Categories 551.4 505.4 534.0 564.8 502.4 608.5 617.3
#Source: National Institutes of Health, IMPAC files.

Table 32A. Trends in Index Numbers for the Means of NIH Awards Shown in

Table 32 (Means for FY 1972 = 100)
Funding Fiscal Year

Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants 88.0 81.5 89.3 100.0 97.6 115.6 118.8
Program Project Grants 67.4 73.1 88.4 100.0 75.5 77.7 81.0
Clinical Research Grants 325.3  312.4 341.7 100.0 103.0 104.1 90.9
Training Grants 121.2 108.0 100.2 100.0 68.1 102.1 87.2
Faculty Awards 95.2 95.6 99.7 100.0 97.1 79.8 93.1
Fellowships 259.2 178.6 156.9 100.0 54.9 108.8 130.5
Other Awards 139.4 136.0 115.5 100.0 68.2 109.2 128.2

All Categories 97.6 89.4 94.5 100.0 88.9 107.7 109.3
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increased to $440 thousand (a gain of 35 per cent in real dollars). 1In the case
of training grants, on the other hand, there w.s a decrease from $102 thousand
in FY 1969 to $73.5 thousand in 1975 (a decline of 28 per cent).

For all categories combined, NIH had a relatively small increase in average
amount per univer§ity from $551 thousand in FY 1969 to $617 thousand in FY
1975 (12 per cent).

Trends in Amounts of ADAMHA Awards to Universities by Funding Mechanisms

Comparisons of ADAMHA funding mechanisms in terms of trends in the mean
amounts of awards are shown in Tables 33 and 33A on the following page. By |
contrast with NIH funding levels, almost all of the ADAMHA funding categories
showed declines over the seven-year period. For example, the mean amount
awarded for regular research grants declined from $78.2 thousand in FY 1969
to $68.8 thousand in FY 1975 (a decrease of 12 per cent). Training grants
similarly declined from a mean of $96.9 thousand in FY 1969 to $64.4 thousand
in FY 1975 (a drop of 34 per cent).

Unlike NIH, ADAMHA suffered an overall decline in constant dollars in its
awards to this sample of universities: from $219.4 thousand in FY 1969 to
$163.8 thousand in FY 1975--a decrease of 25 per cent.

Trends in‘Direct and Indirect Costs

The IMPAC files c&ntain separate records of funds expended for direct and
indirect costs from all awards-~for both NIh and ADAMHA. Based upon the total
dollar amounts awarded to the entire sample of 145 universities, percentages
have‘been computed for the two types of costs, by funding mechanism and fiscal
year. The results are presented in Table 34 (for NIH) and Table 35 (for ADAMHA)

on the following two pages.

89
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Table 33. Trends in Mean ADAMHA Awards to 145 Universities by Funding
Mechanism--Constant Dollars in Thousands (NIH R&D Deflator,
FY 1964 = 100)2

Funding Fiscal Year

Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants $78.2 $68.4 $68.7 $71.2 $69.9 $ 73.2 $ 68.8
Program Project Grants 7.1 8.7 8.3 7.7 6.2 9.6 4.0
Clinical Research Grants - - - - - — _—
Training Grants 96.9 89.9 83.7 79.4 66.6 83.7 64.4
Faculty Awards 5.5 5.5 4.9 4.2 3.3 2,6 2,2
Fellowships 24.0 23.7 15.1 14.9 4,9 5.5 14.6
Other Awards 7.6 9.1 9.6 9.5 6.9 9.5 -9.8
All Categories 219.4 205.2 190.3 186.9 157.8 184.1 163.8
aSource: National Institutes of Health, IMPAC files.

Table 33A. Trends in Index Numbers for the Means of ADAMHA Awards Shown in
Tabl- 33 (Means for FY 1972 = 100)
Funding Fiscal Year

Mechanism 1969 1970 1971 1972 1973 1974 1975
Regular Research Grants 109.7 95.9. 9.4 100.0 98.1 102.8 96.5
Program Project Grants 92.9 114.0 107.8 100.0 80.7 125.3 52.2
Clinical Research Grants - - - - - - -
Training Grants 122.0 113.1 105.4 100.0 83.8 105.3 81.0
Faculty Awards : 132.7 131.7 117.9 100.0 79.1 63.0 53.1
Fellowships 160.7 158.5 100.7 100.0 32.7 36.5 97.6
Other Awards 79.7 95.7 101.1 100.0 72.5 99.5 103.6
All Categories 117.3 109.7 101.8 100.0 84.4 98.4 87.6
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Table 34. Trends in Direct and Indirect Costs as Percentages of Total NIH
Awards to 145 Universities by Funding Mechanism?

Funding Fiscal Year
Mechanism 1969 1970 1971 1972 1973 1974 1975

Regular Research Grants

Direct Cost . 78.3% 76.5% 75.67%  74.4% 73.2% 72.5% 73.5%

Indirect Cost 21.7 23.5 24.4 25.6 26.8 27.5 26.5
Program Project Grants

Direct Cost 81.8 82.2 81.8 80.0 76.1 76.7 74.3

Indirect Cost 18.2 17.8 18.2 20.0 23.9 23. 25.7
Clinical Research Grants

Direct Cost 98.2 98.7 98.5 93.0 94.6 95.2 94.9

Indirect Cost 1.8 1.3 1.5 7.0 5.4 4.8 5.1
Training Grants

Direct Cost 93.8 93.9 94.0 94.1 94.2 94.2 94.2

Indirect Cost 6.2 6.1 6.0 5.9 5.8 5.8 5.8
Faculty Awards

Direct Cost 94.3 94.9 95.8 97.4 98.0 98.3 98.8

Indirect Cost 5.7 5.1 4.2 2.6 2.0 1.7 1.2
Fellowships :

Direct Cost 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Indirect Cost - - - - - - -
Other Awards

Direct Cost 98.8 97.0 94.5 85.5 80.7 81.3 86.8

Indirect Cost 1.2 3.0 5.5 14.5 1¢.3 18.7 13.2

All Categories ‘
Direct Cost 84.3 83.0 81.7 79.8 77.4 77.6 78.0
Indirect Cost ‘ 15. . . . . .

3Source: National Institutes of Health, IMPAC files.
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Table 35. Trends in Direct and Indirect Costs as Percentages of Total
ADAMHA Awards to 145 Universities by Funding Me. hanisma
Funding : Fiscal Year
Mechanism 1969 1970 1971 1972 1973 1974 1975

Regular Research Grants

Direct Cost 76 .87 75.2% 75.0% 73.7% 72,67 72.67% 72.3%

Indirect Cost 23.2 24.8 25.0 26.3 27.4 27.4 27.7
Program Project Grants

Direct Cost 76.5 72.4 71.8 70.2 72.3 70.3 70.0

Indirect Cost 23.5 27.6 28.2 29.8 27.7 29.7 30.0
Clinical Research Grants

Direct Cost -— - - - - - -

Indirect Costs - - - - - - -
Training Grants

Direct Cost 94,2 94.0 94.0 94.0 94.0 94.0 94.0

Indirect Cost 5.8 6.0 6.0 6.0 6.0 6.0 6.0
Faculty Awards

Direct Cost . 92.7 °92.7 92.4 92.8 92.6 97.8 92.7

Indirect Cost 7.3 7.3 7.6 7.2 7.4 7.2 7.3
Fellowships

Direct Cost 98.7 97.4 95.1 94.8 88.7 86.4 95.5

Indirect Cost 1.3 2.6 4.9 5.2 11.3 13.6 4.5
Other Awards

Direct Cost 76.4 76.6 80.0 80.0 81.9 80.2 83.3

Indirect Cost 23.6 23.4 20.0 20.0 18.1 19.8 16.7
All Categories

Direct Cost 87.2 86.4 85.5 84.6 82.9 83.3 83.8

Indirect Cost 12.8 13.6 . 17.1 16.7 16.2

a
Source:

R e e e R

National Institutes of Health, IMPAC files.
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The most significant category for the evaluation of trends in indirect
costs is that of regular research grants--partly because most of the NIH funds
are in that category. The figures in Table 34 show that the percentage of
research grants allocated for indirect costs increased from 21.7 per cent in
FY 1969 to 27.5 per cent in FY 1974--declining to 26.5 per cent in FY 1975.
The indirect-cost trend was quite similar for ADAMHA research grants (see
Table 35): ranging from 23.2 per cent in FY 1969 to 27.7 per cent in FY 1975.

The trend results are generally similar in the case of program project
grants. For NIH, the indirect-cost proportions increased from 18.2 to 25.7 per ‘
cent over the seven-year period; while for ADAMHA the corresponding increase
was from 23.5 per cent in FY 1969 to 30 per cent in FY 1975,

(The determinants of the division of costs into the direct and indirect
components are so variable for the remainder of the funding categories that
discussion of the remainder of the results in Tables 34 and 35 hardly seems
justified.)

There are several reasons why indirect costs have increased more rapidly
than the direct costs of research in recent years. Probably the most signifi-
cant has been the differential effects of inflation on the two types of R&D
expenditures. The direct-cost component has a higher proportion of salaries
and wages than the indirect-cost sector; and the former has been increasing at
lower rates than the non-personnel elements of the latter. Price increases for
utilities (especially fuel costs), books and periodicals, and other non-person-
nel items have escalated sharply in recent years, whereas incr .ases in staff

compensation have been at far lower rates. Another factor has been the marked
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increases in administrative costs (mostly classified as indirect costs) and
other costs due to federally mandated social programs‘such as equal employment
opportunity, occupational safety and health, enviornmental protection, and
fair-labor standards. Compliance with regulations governing the use of human
subjects and animals in experimentation adds especially to both the direct and
indirect costs of biomedical-behavioral research. And the increasingly detailed
information requirements under grants and contracts havé added substantially

to the indirect costs of sponsored research.
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IX. SUMMARY AND CONCLUSIONS

‘i.

The primary purpose of this study was to investigate reiationsh;ps between
trends in federal funding of biomedical-behavioral research in unive;sities and
concurrent financial and educational changes in these institutions from FY 1964
through FY 1974. It was assumed that more detailed knowledge of these inter-
relationships would provide guidance to federal agencies and to universities
in their interdependent efforts to sustain academic research in the health fields
at a high level of national effectivenss.

The analytical framework for the investigation involved two modes of trend
comparisons: (a) differences among various types of institutions in patterns
of change in a given financial or educational variable; (b) concurrent chanﬁfs
in two or more variables for a given type of institution.

The sample of 148 universities had a "three-dimensional" structure: (a)
type of control (public, private); (b) medical-school status (presence, absence);
(c) classification in terms of involvement in doctoral education and research.
Fifty-five of the university campuses were private and 80 were public in
governance. Sixty-eight had medical schools under their campus jurisdiction.
The entire sample comprised all but nine of the 145 institutions in the‘top
three categories of the classification system developed by the Carnegie Commis-
sion on Higher Educacion. (The nine omissions from the latter were due to large
amounts of missing data.) Twelve institutions from other Carnegie Commission
categories were inc;uded because eight of them had medical schools and the other

four were members of multi-campus institutions whose aggregate data seemed

likely to be useful in certain of the anticipated analyses.




-87~

The statistical jinformation used in the study included several types of
financial and nonfinancial data spanning the period from FY 1964 through FY 1974.
More than 150 data elements were sought from the files of four federal and two
private agencies, covering each of the 11 years and all institutions in the
sample. Unfortunately, the quantity of data available fell shurt of the desired
amount for sevaral reasons: (a) most of the surveys did not span the entire 11-
year period and some that did were conducted intermittently; (b) changes in the
definitions of data elements occurred in certain surveys; (c) many institutions
failed to supply data for one or more years in a series; (d) numerous changes
occurred in the identity of the reporting unit, mainly in the case of multi-
campus institutions. Moreover, the quality of the data varied cousiderably

among agencies and sometimes among the data files of a single agency.

Summary of Findings

Despite the limitations of the data base, it was possible to complete a
wide range of trend analyses which disclosed important differences among the
variables by type of institution.

Trends in educational-and-general (E&G) revenues. The importance of dis-

aggregating the results for the composite sample of research universities into
relatively homogenous sub-groups was strongly demonstrated by the analysis of
the data for E&G revenues.
1. For the entire group of 100 institutions, E&G revenues in constant
dollars increased slowly every year from FY 1969 through 1974 (except FY

1973 when there was essentially no change). The overall gain was 11.1
per cent.

2. Dividing the sample into privare and public universities showed gains
of 2.0 per cent for the private and 19.7 per cent for the public univer-
sities over the seven years.
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3. Particularly striking were the differences between the private and
public institutions from FY 1972 through FY 1974: private E&G revenues
declined 3.1 per cent, while public E&G revenues gained 7.1 per cent.

4., Analysis of E&G revenues for the private institutions by the categories
of the Carnegie Commission showed that Research Universities I accounted
for all of the decrease for the private sector from FY 1972 to 1974,
Research Universities II and "Other Categories" had increases of 2.5 and
6.5 per cent, respectively.

The proportion of E&G revenues supplied by R&D funds. Both total and

federally funded R&D revenues for the sample of 100 universities declined mod-
erately as proportions of E&G revenues, from FY 1969 through 1974: from 21 to
19 per cent for total R&D funds, and from 18 to 15 per cent for federal R&D
funds. From these figures it can be calculated that federal R&D funds dropped
from 86 to 79 per cent of total R&D revenues during the six years. Other speci-
fic findings:

1. R&D funds constituted a much higher percentage of the E&G funds of

private than of public universities (e.g., 28 vs. 16 per cent in FY 1969

for total R&D, and 24 vs. 13 per cent for federal R&D funds).

2. Institutions with medical schools had higher proportions of R&D funds

than those without medical schools (e.g., 24 vs. 19 per cent for total

R&D revenues, and 20 vs. 16 per cent for federal R&D funds in FY 1969).

Trends in sponsored R&D revenues for all fields. Consistent with the

findings just discussed, the mean amount per institution of total and of federal
R&D funds in constant dollars declined over the six-year period for all insti-
tutions combined (6.1 per cent for total and 10.2 per cent for federal R&D funds).

1. Private institutions accounted for all of the decline in R&D funds,
however, as with E&G funds discussed earlier. From FY 1969 to 1974, private
institutions suffered declines of 12 per cent in total R&D funds and of

17 per cent in federal R&D funds. Public institutions, on the other hand,
gained about five per cent in total R&D funds and less than ome per cent

in federal funds.

3T Dy
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2. Most of the decline in R&D funding for private institutions occurred
in those without medical schools. But for public institutions, their
small increases were associated with absence of medical schools.

3. Unlike the trends found for E&G revenues, private universities showed
no appreciable differences when grouped into the three Carnegie Commission
categories.

Expenditures for biomedical-behavioral research. Results are summarized

first for R&D expenditures in all biomedical-behavioral fields combined and then
for three of the disciplines recognized in NSF's expenditures survey (see
Chapter V):

1. Total R&D funding for all biomedical-behavioral sciences combined showed

a marked upturn of 10.6 per cent in FY 1973 (followed by a slight decline \\\\
from that level in FY 1974), in sharp contrast to trends in other fields.

Both private and public universities showed similar patterns. Institutions

without medical schools fared better generally than those with medical

schools.

2. The trends for federally funded biomedical-behavioral expenditures
were similar to those for all R&D funding in these fields; but the federal
component showed a sharper upturn of over 12 per cent in FY 1973 (for pri-
vate and public universities combined), followed by a decline in FY 1974
averaging about 5 per cent. Most of the sub=-groups of institutions showed
parallel trends. : :

3. Among the disciplines within the biomedical-behavioral complex, the
most marked upturn in federal funding in FY 1973 for all institutions com-
bined occurred for the biological sciences (22 per cent); but more than
half of that gain was lost in the following year.

Federal funding for medical sciences increased moderately in FY 1973 (6
per cent), but showed a further rise in FY 1974 to 10 per cent above the
FY 1972 level.

Psychology had a slight increase in federal R&D funds of about 3 per cent

in FY 1973, but then a drop in 1974 of almost 5 per cent below the FY 1972
level.
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An analysis of NIH awards for basic research grants to 145 universities in
the sample showed an overall increase from FY 1969 through 1975 of 35 per cent.
Although these obligation figures are not strictly in phase with NSF's biomedi-
cal expenditure data,it is interesting to note that the latter's total increase
over the six years was 40 per cent for federally funded Ré&D.

A seven-year increase of 35 per cent in NIH funds awarded for regular
research grants was paralleled by an increase of 22 per cent in‘the proportion
of the grant totals allocated for indirect costs. Thus the constant-dollar
increase in funds available for the direct costs of research was reduced to 27
per cent.

Trends in enrollment. Three types of fall-term enrollment statistics were

analyzed: total degree-credit enrollment; enrollsent for advanced degrees in
all fields combined; enrollment for advanced degrees in biomedical-behavioral
sciences.

1. Total degree-credit enrollment. For all institutions combined, total
enrollment exhibited fairly steady growth from the fall term of 1965 through
1971, with a further increase of only two per cent through FY 1974. E&G
revenue increases from FY 1969 through 1974 showed a growth of 11.1 per

cent and a parallel growth of 13.6 per cent in enrollment occurred for the
same six-year period.

The enrollment trends for private and public universities differed consi-
derably: private institutions showed almost no change over the six-year
period, while enrollment increased about 18 per cent for the public uni-
versities. Within each group, there were only slight differences among
the three Carnegie Commission categories.

2. Enrollment for advanced degrees in all fields (not including profes-
sional degrees in medicine, etc.). The general growth patterns of enroll-

ment for graduate degrees for all institutions combined were similar to
those for total degree-credit enrollment. (No data for advanced-degree
enrollment were available for FY 1974.) Growth was fairly steady from the
fall term of 1967 through 1971, leveling off thereafter.
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Private institutions tended to maintain parity with public institutions

in enrollment growth at the graduate level; and presence or absence of a
medical school made little difference. Moreover, there were no signifi-
cant differences among the Carnegie Commission categories in advanced-degree
enrollment.

While graduate enrollment increased about 10 per cent from FY 1969 to 1973,
R&D revenues declined (2 per cent for all sources of funds and about 7
per cent for federal funds).

3. Enrollment for advanced degrees in biomedical-behavioral sciences. As
compared with enrollment for advanced degrees in all fields, the rate of
growth was substantially higher for the biomedical-behavioral sciences.
Growth did not level off in 1971, but instead continued through the fall
term of 1973. Private institutions showed slightly higher rates of growth
than their public counterparts after 1970: 8.7 per cent in 1973 over 1972
vs. 3.6 per cent for public universities.

From FY 1968 through 1973, biomedical-behavioral enrollment increased more
rapidly than federal R&D funding in these fields (30 per cent vs. 1l per
cent). But between FY 1972 and 1973, the corresponding increases were 5
and 12 per cent.

Trends in doctoral degrees (nmot including M.D.'s, D.D.S.'s, etc.). In view

of the irregular relationship between number of doctorates granted and financial
data for a given year, no comparisons of trend indices for the two sets of
variables will be included here.

1. Doctoral degrees in all fields. There was fairly steady growth in the
mean number of doctorates granted by all institutions combined from FY 1964
through FY 1973, with a leveling off or slight drop in FY 1974. The trend
for private universities was similar to that for the public sample. But
when institutions within these two groups were classified by presence or
absence of a medical school, the private and public groups showed somewhat
opposite trends: private institutions with medical schools showed a lower
growth rate (and a decline in 1974); whereas the public institutions with
medical schools had somewhat higher average increases than those without
medical schools over most of the ll-year period.

2. Doctoral degrees in biomedical-behavioral sciences. For all institu-
tions combined, the mean index was higher before FY 1971 relative to the
base year (FY 1972) for biomedical-behavioral doctorates than for all
fields combined; and the former's growth after FY 1970 was at a somewhat
higher rate than the latter's. But the differential favoring the bio-
medical-behavioral fields was not as great as the parallel comparison
involving total enrollment for advanced degrees.
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The private universities showed substantially higher growth rates than

public universities for biomedical-behavioral doctorates after FY 1971.
For the public institutions, these degrees levellad off after FY 1971.

Institutions with medical schools showed increases after FY 1972, uhile
those without them declined slightly.

General Conclusions

The findings of this study have not provided, unfortunately, a ;onclusive
answer to the critical question of whether the nation's research universities
can continue to sustain an adequate level of health-related research with their
present resources and financial prospects. This indeterminancy stems partly
from the terminal year of FY 1974 for the data base, which meant that the effects
of the downturn in the national econémy during that year and since could éot be
fully reflected in the financial analysis. But deficiencies in the quantity'
and quality of the information available were also important barriers to a more
definitive determination of that issue.

Nevertheless, several key findings seem to justify the conclusion that the
financial condition of private research universities~-especially those described
as Reséarch Universities I in the Carnegie Commission's classification-~has been
deteriorating in recent years under the joint impacts of cost inflation and
recession in revenues.

Although the public universities through FY 1974 appear to have maintained
a stable or slightly increased constant-dollar level of revenues, the latter
did not quite keep pace with enrollment increases. Furthermore, an earlier
ACE study based on expenditures per full-time-equivalent student showed that
when the constant~dollar analysis was extended through FY 1975, all public insti-
tutions showed declines and all categories of private institutions showed
further erosion from the level to which they had been reduced in FY 1974. 1t

seems probable that this negative trend has continued into the current year in

both sectors.
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Contributing to these financial difficulties has been the decline in federal
R&D funds as proportions of total educational budgets--more severe for private
than for public universities and especially sharp for both in FY 1974. Since the
growing financial pressures upon institutional budgets as a whole would not
allow universities generally to use other revenues to offset decline; in federal
R&D funding, it seems reasonable to conclude that the overall R&D‘base of research
universities may have suffered serious impairment.

The one area that showed a positive R&D funding trend in this study was the
biome&ical-behavioral sciences. They had moderate revenue increases in constant
dollars, especially between FY 1972 and 1974, in both public and private univer-
sities. Whether or not this trend has continued is unknown. Nor is there direct
evidence bearing upon the impact of the funding growth in these fields upon the
financial and educational resources of the universities as a whole. It is a
plausible hypothesis, however, that unilateral R&D growth in the health fields--
accompanied, as has occurred, by substantial expansion in training programs for
the health professions--probably has put strong pressure upon university budgets
already under stresses caused by inflation/recession.

An important contributor to this burden has been the requirement of sharing
in the cost of academic research supported by federal grants. Limitations
upon the full recovery of the indirect costs of federally sponsored research
has created a related drain upon university resources at a time of rapid price
escalation in such costs=--much of the latter due to federally mandated social

programs and to compliance with other kinds of federal regulations.
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The effects of inflation on all costs of research, together with the dis-
proportionate increase in the indirect-cost components, have serious implica-
tions for academic science departments and federal program directors who share
an interest in maximizing the amount and quality of research produced with
available funds. The inevitable result of expending fixed amounts of grant
funds to meet such costs is to lower research "productivity" as measured by the
proportionate level of investment in direct scientific effort. It is ﬂégﬁral
for department heads and federal program direétors to try to avoid such an out=-
come, which is likely to mean putting pressure upon institutions to accept
grants with as much cost=-sharing as can be negotiated. Although understandable,
this kind of practice cannot be continued without aggravation of the serious
financial difficulties facing research universities. Among these problems are
the generation of undesirable budgetary conflicts among departments and compe=-
tition for funds needed for such campus-wide purposes as faculty compensation,
libraries, and plant maintenance.

These and other problems arising from the interrelations between federal
research agencies and universifies need to be more intensively studied in order
to establish a sounder foundation for long-range policies and programs fostering
their mutual interests. The kind of "macroscopic" information used in the

present study can at best discover broad trends, identify puzzling problems,

and suggest speculative hypotheses. Far more detailed knowledge of intra-

institutional "dynamics" is necessary to an adequate understanding of the
"impact" upon university finances and programs of such federal policies as cost

sharing, sudden changes in funding levels, and major shifts in program priorities.
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During the 1960s, in an expanding educational economy, universities could
usually manage to adapt to such changes without undue disruption of their

educational programs or damage to their financial stability. This is no longer

the case. And if universities are to continue to perform their distinctive

role in the national research effort effectively, new ways and means must be
found to encourage more productive interaction between the federal government

and academic institutions in pursuit of their common research goals.
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APPENDIX A

CLASSIFICATION OF THE 148 INSTITUTIONS IN THE ACE-RAND SAMPLE Bg
THE CATEGORIES OF THE CARNEGIE COMMISSION ON HIGHER EDUCATION®®

PRTVATE INSTITUTIONS

Research Universities I

California Institute of Technology Rockefeller University

Case Western Reserve University (M) Stanford University (M)

Columbia University, Main Division (M) University of Chicago (M)

Cornell University (M) University of Miami (M)

Duke University (M) University of Pennsylvania (M)
Harvard University (M) University of Rochester (M)

Johns Hopkins University (M) University of Southern California (M)
Massachusetts Institute of Technology Vanderbilt University (M)

New York University (M) Washington University (M)

Northwestern University (M)
Princeton University

Research Universities I1

Brandeis University

Brown University (M)

Boston University (M)
Carnegie-Mellon University
Catholic University of America
Claremont Graduate School

Emory University, Main Campus (M)

Doctoral Universities I

American University
Boston College

Brigham Young University
Dartmouth College (M)
Fordham University
Georgetown University (M)
Howard University (M)
Lehigh University

Loyola University (M)

Other Categories

Creighton University (M)
loma Linda University (M)

Yale University (M)
Yeshiva University (M)

George Washington University (M)
Illinois Institute of Technology
Rice University

Syracuse University

Tufts University (M)

Tulane University of Louisiana (M)

Marquette University
Northeastern University
Pennsylvania Drexel University
Rensselaer Polytechnic

St. John's University

St. Louis University, Main Campus (M)

University of Denver
University of Notre Dame

Wake Forest University (M)

aCarnegie Commission on Higher Education. A Classification of Institutions of
Higher Education. Berkeley, Calif.: Carnegie Commission on Higher Education, 1973.

bThe institutions listed are generally on single campuses, and those with medical
schools under campus jurisdiction are designated by "(M)".

A-1
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PUBLIC INSTITUTIONS

Research Universities I

Michigan State University (M)

North Carolina State Univ., Raleigh
Ohio State University, Main Campus (M)
Purdue University, Main Campus

Rutgers University, New Brunswick (M)
Texas Agricultural & Mechanical Univ.
University of Arizona (M)

University of California, Berkeley
University of California, Davis (M)
Univ. of California, Los Angeles (M)
University of Califormia, San Diego (M)
University of Colorado (M)

University of Florida (M)

University of Georgia

Research Universities I1I

Auburn University, Main Campus

City Univ. of N.Y., Graduate Center

Colorado State University

Florida State University

Georgia Institute of Technology

Indiana University, Bloomington

Iowa State Univ. of Science & Tech.

Kansas State Univ. of Agriculture
and Applied Science

Louisians. State Univ., Baton Rouge

Mississippi State University

Oklahoma State University

Oregon State University

State Univ. of N.Y., Buffalo

Doctoral Universities I

Arizona State University

Ball State University

Clemson University,

Kent State University, Main Campus
Montana State University

New Mexico State Univ., Main Campus
North Dakota State Univ., Main Campus
Ohio University, Main Campus

Southern Illinois Univ., Main Campus (M)
State Univ. of New York, Albany

State Univ. of N.Y., Stony Brook
University of Alabama, Main Campus
University of California, Riverside
University of California, Santa Barbara
University of Delaware

A-2
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University of Hawaii, Main Campus (M)
University of Illinois, Urbana
University of Iowa (M)

University of Kentucky, Main Campus (M)
Univ. of Maryland, College Park

Univ. of Michigan, Main Campus (M)
Univ. of North Carolina, Chapel Hill (M)
Univ. of Pittsburgh, Main Campus (M)
University of Tennessee, Knoxville
University of Texas, Austin

University of Utah (M)

University of Wsshington (M)

University of Wisconsin, Madison (M)

Temple University, Main Campus (M)
Univ. of Arkansas, Main Campus

Univ. of Cincinnati, Main Campus (M,
Univ. of Connecticut, All (M)
University of Kansas (M)

Univ. of Massachusetts, Amherst
Univ. of Ngbraska, Lincoln

Univ. of Oklahoma. (M)

University of Oregon, Main Campus
University of Virginia, A1l (M)
Virginia Polytechnic Inst. & State Univ.
Washington State University

Wayne State University (M)

West Virginia University (M)

of
of
of
of
of
of
of

University
University
University
University
University
University
University

Houston, Main Campus

Idaho

Louisville (M)

Maine, Orono

Mississippi (M)

New Hampshire

New Mexico, Main Campus
University of North Dakota, Main Campus
University ¢ f Rhode Island

Univ. of South Carovlina, Main Campus
University of South Dakota, Main Campus (M)
University of Southern Mississippi
Univ. of Vermont & State Agric. College
University of Wyoming

Utah State University

4))




PUBLIC INSTITUTIONS (cont.)

Other Categories

Texas Technological University (M)
University of Alabama, Birmingham (M)
University of Illinois, Chicago Circle
University of Nevada, Reno (M)

Univ. of Prerto Rico, Rio Piedras
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University of South Florida (M)
University of Texas, Arlington
University of Wisconsin, Miiwaukee
Virginia Commonwealth University (M)
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APPENDIX B

TABLES SHOWING EXPENDITURES FOR BIOMEDICAL-BEHAVIORAL
RESEARCH FOR INSTITUTIONS CLASSIFIED BY CATEGORIES
OF THE CARNEGIE COMMISSION ON HIGHER EDUCATION

Trends in Mean Expenditures for All Biomedical-Behavioral Research
by Carnegie Commission Categories of Institutions--Constant Dollars
in Thousands (NIH R&D Deflator, FY 1964 = 100)

Trends in Index Numbers for the Means of All Biumedical-Behav-
ioral Research Expenditures Shown inu TABLE B~1 (Means for FY
1972 = 100)

Trends in Mean Federally Funded Expenditures for Biomedical-
Behavioral Research by Carnegie Commission Categories of Insti-
tutions-~Constant Dollars in Thousands (NIH R&D Deflator, FY
1964 = 100)

Trends in Index Numbers for the Means of Federally Funded Biomedi-
cal-Behavioral Research Expenditures Shown in TABLE B~2 (Means
for 1972 = 100)

Trends in Mean Federally Funded Expenditures for Biological Re~
search by Carnegie Commission Categories of Institutions=--Constant
Dollars in Thousands (NIH R&D Deflator, FY 1964 = 100)

Trends in Index Numbers for the Means of Federally Funded Expen-
ditures for Biological Research Shown in TABLE B~3 (Means for
FY 1972 = 100)

Trends in Mean Federally Funded Expenditures for Medical Research
by Carnegie Commission Categories of Institutions--Constant Dollars
in Thousands (NIH R&D Deflator, FY 1964 = 100)

Trends in Index Numbers for the Means of Federally Funded Expen~

- ditures for Medical Research Shown in TABLE B=4 (Means for FY

1972 = 100)

Trends in Mean Federally Funded Expenditures for Research in
Life Sciences not Elsewhere Classified, by Carnegie Commission.
Categories of Institutions--Constant Dollars in Thousands (NIH
R&D Deflator, FY 1964 = 100)

Trends in Index Numbers for the Means of Expenditures for Research
in Life Sciences not Elsewhere Classified Shown in TABLE B-5 (Means
for FY 1972 = 100)

Trends in Mean Federally Funded Expenditures for Research in
Psychology by Carnegie Commission Categories of Institutions--
Constant Dollars in Thousands (NIH R&D Deflator, FY 1964 = 100)

Trends in Index Numbters for Means of Federally Funded Expendi~
tures for Research in Psychology Shown in TABLE B-6 (Means for
FY 1972 = 100)

B-1
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TABLE B-5. Trends in Mein Federally Funded Expernditures for
Research in Life Sciences not Elsewhere Classified,
by Carnegie Cemmission Categories of Institutions—--
Constant -Dollars in Thoucands (NIH R&D Deflator,

FY 1964 = 100)

Type of Number Fiscal Year

Institution 1968 1970 1972 1973 1974

All Private Institutions 54 $157 $145 $121 $203 $291
Research Universities I 22 106 218 234 325 575
Research Universities II 13 161 104 96 287 212
Other Categories 19 214 121 7 5 15
All Public Institutions 89 181 250 177 112 63
Research Universities I 26 479 591 507 178 89
Research Universities II 27 113 175 79 136 111
Other Categories 36 21 65 17 49 10

PA

aSource: National Science Foundation.

TABLE B-5A. Trends in Index Numbers for the Means of Expenditures
for Research Life Sciences not Elsewhere Classified
Shown in TABLE B-5 (Means for FY 1972 = 100)

Type of Number Fiscal Year

Institution 1968 1970 1972 1973 1974

All Private Institutions 54 130.1 129.3 100.0 167.9 240.4
Research Universities I 22 45.2 93.2 100.0 138.9 245.8
Research Universities II 13 168.1 108.5 100.0 299.3 221.6
Other Categories 19 3014.7 1698.8 100.0 65.4 208.3
All Public Institutions 89 102.1 141.4 100.0 63.5 35.8
Research Universities I 26 94.5 116.8 100.0 35.2 17.5
Research Universities II 27 141.9 220.4 100.0 171.2 140.1
Other Categories 36 125.2 394.6 100.0 294.5 63.2
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APPENDIX C

ENROLLMENT TABLES FOR INSTITUTIONS CLASSIFIED BY CATEGORIES
OF THE CARNEGIE COMMISSION ON HIGHER EDUCATION

Trends in Mean Degree~Credit Enrollment by Carnegie Commission
Categories of Institutions

Trends in Index Numbers for the Means of Degree~Credit Enroll-
ment Shown in TABLE C-1 (Means for FY 1972 = 100)

Trends in Mean Enrollment for Advanced Degrees in All Fields by
Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in All Fields by Carnegie Commission Categories Shown
in TABLE C-2 (Means for FY 1972 = 100)

Trends in Mean Enrollment for Advanced Degrees in Biomedical-
Behavioral Sciences by Carnegie Commission Categories of
Institutions

Trends in Index Numbers for Means of Enrollment for Advanced
Degrees in Biomedical-Behavioral Sciences Shown in TABLE C-3
(Means for FY 1972 = 100)

Trends in Mean Enrollment for Advanced Degrees in Biological
Sciences by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in Biological Sciences Shown in TABLE C-4 (Means for
FY 1972 = 100)

Trends in Mean Enrollment for Advanced Degrees in Health Profes-
sions by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in Health Professions Shown in TABLE C-5 (Means for FY
1972 = 100)

Trends in Mean Enrollment for Advanced Degrees in Psychology by
Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in Psychology Shown in TABLE C-6 (Means for FY 1972 = 100)
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TABLE C-3. Trends in Mean Enrollment for Advanced Degrees in Biomedical-
Behavioral Sciences by Carnegie Commission Categories of
Institutions

Type of Number Fall Term of Fiscal Year
Institition 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 221 231 234 240 245 267 291
Regearch Universities I 19 305 316 320 330 332 n 393
Research Universities 1I 12 225 231 243 246 254 263 293
Other Categories 18 130 141 137 141 146 160 180

All Public Institutions 70 303 328 353 372 382 419 434
Research Universities I 21 594 632 678 719 737 796 828
Research Universities II 21 256 273 282 300 308 340 357
Other Categories 28 119 140 163 164 171 195 196

3Source: National Center for Education Statistics.

TABLE C-3A. Trends in Index Numbers for Means of Enrollment for Advanced
Degrees in Biomedical-Behavioral Sciences Shown in TABLE C-3
(Means for FY 1972 = 100)

Type of Number Fall Term of Fiscal Year

Institution ' 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 82.8 86.4 87.6 89.9 91.6 100.0 108.7
Research Universities I 19 82.2 85.1 86.3 89.0 89.6 100.0 106.0
Research Universities I1 12 85.4 87.9 92.3 93.4 96.3 100.0 111.4
Other Categories 18 81.4 87.9 85.8 88.2 91.2 100.0 112.5
All Public Institutions 70 72,2 78.2 84.3 88.7 91.2 100.0 103.6
Research Universities I 21 74.6 79.4 85.2 90.4 92.6 100.0 104.1
Research Universities I1 21 75.3 80.3 82.9 88.2 90.5 100.0 104.8

" Other Categories 28 60.9 71.7 83.5 84&.3 87.9 100.0 100.6
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TABLE C-4. Trends in Mean Enrollment for Advanced Degrees in Biological
Sciences by Carnegie Commission Categories of Institutions

Type of Number Fall Term of Fiscal Year

Institution 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 117 123 120 122 118 119 125
Research Universities I 19 184 193 196 200 191 189 199
Research Universities II 12 80 87 77 75 73 71 77
Other Categories 18 72 73 68 72 71 75 80
All Public Institutions 70 179 190 199 206 212 215 215
Research Universities I 21 334 356 361 376 381 392 400
Research Universities II 21 159 161 181 185 186 187 184
Other Categories 28 78 89 93 97 107 104 100

aSource: National Center for Education Statistics.

TABLE C-4A. Trends in Index Numbers for the Mwans of Enrollment for Advanced
Degrees in Biological Sciences Shown in TABLE C~4 (Means for
FY 1972 = 100)

Type of Number Fall Term of Fiscal Year

Institution 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 99.0 103.5 101.3 103.3 99.3 100.0 105.8
Research Universities 1 19 97.1 101.7 103.7 105.4 100.6 100.0 105.2
Research Universities Il 12 112.3 121.9 107.9 105.4 102.1 100.0 107.6
Other Categories 18 95.8 96.8 90.7 96.2 94.4 100.0 106.2
All Public Institutions 71 83.3 88.5 92.9 96.2 98.9 100.0 100.1
Research Universities I 21 85.4 90.8 92.2 96.0 97.2 100.0 102.2
Research Universities Il 22 85.3 86.0 97.2 98.8 99.8 100.0 98.8
Other Categories 28 74.5 85.3 88.8 92.9 102.3 100.0 96.1
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TABLE C-5. Trends in Mean Enrollment for Advanced Degrees in Health Profes-
sions by Carnegie Commission Categories of Institutions

Type of Number Fall Term of Fiscal Year

Institution 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 41 43 48 50 57 80 89
Research Universities I 19 41 46 46 52 61 101 109
Research Universities II 12 73 70 90 92 101 110 124
Other Categories 18 19 21 23 21 22 3?7 45
All Public Institutions 71 46 50 56 65 71 103 113
Research Universities I 21 128 139 159 182 200 251 264
Research Universities II 21 22 24 25 29 33 60 76
Other Categories 28 1 2 2 3 4 25 28

aSoutce: National Center for Education Statistics.

TABLE C-5A. Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in Health Professions Shown in TABLE C-5 (Means for FY

1972 = 100)
Type of Number Fall Term of Fiscal Year

Institution 1967 1968 1969 1970 1971 1972 1973

All Private Institutions 49 51.2 53.5 60.7 62.9 70.8 100.0 112.0
Research Universities I 19 40.5 45.6 45.5 50.9 60.3 100.0 107.8
Research Universities II 12 66.3 63.8 81.8 83.5 091.6 100.0 112.9
Other Categories 18 51.9 55.9 62.6 56.7 60.0 100.0 122.7
All Public Institutions 71 44,2 48.1 54.3 62.8 69.2 100.0 110.0
Research Universities I 21 51.1 55.5 63.5 72.8 79.7 100.0 105.4
Research Universities II 22 36.8 39.7 41.8 48.8 54.7 100.0 127.8
Other Categories 28 5.2 7.3 6.6 12.4 16.3 100.0 112.7
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TABLE C-6. Trends in Mean Enrolizent for Advanced Degrees_in Psychology by
Carnegie Commission Categories of Institutions

Type of Number Fall Terr of Fiscal Year
Institution 1967 1968 1969 1970 1971 1972

All Private Institutioms 49 63 68 70 69
Research Universities I 19 80 79 81 80
Research Universities I1 12 72 79 80 82
Other Categories 18 39 48 53 48

All Public Institutions 7 79 88 100 103 100 103
Research Universities 1 21 131 137 158 161 157 153
Research Universities I1 21 79 89 84 95 97 102
Other Categories 28 40 49 69 65 " 61 66

aSource: National Center for Education Statistics.

TABLE C-6A. Trends in Index Numbers for the Means of Enrollment for Advanced
Degrees in Psychology Shown in TABl: C-6 (Means for FY 1972 = 100)

Type of Number Fall Term of
Institution 1968 1969 1970 1971 1972 1973

All Private Institutions 94.9 95.4 98.1 102.2 100.0 109.9
Research Universities 1 95.6 96.7 98.2 100.7 100.0 105.5
Research Universities II 90.4 92.9 96.3 97.6 100.0 112.6
Other Categories N 98.6 .96.0 99.9 110.2 100.0 114.5

All Public Institutions 85.0 96.9 99.6 97.3 100.0 104.5
Research Universities 1 89.4 102.9 105.1 102.1 100.0 106.8
Research Universities II 87.3 82.5 93.4 9.7 100.0 102.5
Other Categories 74.4 104.0 97.6 92.0 100.0 103.1
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APPENDIX D

TABLES SHOWING EARNED DOCTORAL DEGREES FOR INSTITUTIONS CLASSIFIED
BY CATEGORIES OF THE CARNEGIE COMMISSION ON HIGHER EDUCATION

D-1.

D-1A.

D-2.

D-2A.

D=4.

D-4A.

D=-5.

D-5A.

¥

Trends in Mean Number of Earned Doctoral Degrees in All Fields
by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Earned Doctoral Degrees
in All Fields Shown in TABLE D-1 (Means for FY 1972 = 100)

Trends in Mean Numoer of Earned Doctoral Degrees in Biomedical-
Behavioral Sciences by Carnegie Commission Categories of Insti-
tutions

Trends in Index Numbers for the Means of Earned Doctoral Degrees
in Biomedical-Behavioral Sciences Shown in TABLE D-2 (Means for
FY 1972 = 100)

Trends in Mean Number of Earned Doctoral Degrees in Biological
Sciences by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Earned Doctoral Degrees
in Biological Sciences Shown in TABLE D=3 (Means for FY 1972
= 100) :

Trends in Mean Number of Earned Doctoral Degrees in Health
Professions by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Earned Doctoral Degrees
in Health Professions Shown in TABLE D~4 (Means for FY 1972
= 100)

Trends in Mean Number of Earned Doctoral Degrees in Psychology
by Carnegie Commission Categories of Institutions

Trends in Index Numbers for the Means of Earned Doctoral Degrees
in Psychology Shown in TABLE D~5 (Means for FY 1972 = 100)
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AMERICAN COUNCIL ON EDUCATION

Roger W. Heyns, President

The American Council on Education, founded in 1918 and composed
of institutions of higher education and national and regional
associations, is the nation's major coordinating body for post-
secondary education. Through voluntary and cooperative action,
the Council provides comprehensive leadership for improving
educational standards, policies, and procedures.




