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W,4SHlNGTON. D.C. 2oSd8 

E-117219 

c i 
The Gnorable James B, Pearson 
United States Senate 

Dear Senator Pear son : 

In accordance with ycur letter dated Nay 12, 1975, and 
subsequent discussions with your office, we analyzed data 
on the geographical distribution of Federal research and 
development funds to colieges and universities, examined 
information and data on some of the Federal programs estab- 
lished in the 1960s to strengthen academic science, And 
inquired into factors accounting for progress by some uni- 
versities in competing for Federal research and developmezlt 
funds. Each of these matters is summarized belorr. Details 
are included in the three appendixes. 

GEOGRAPHIC.-%L DISTRIBUTION OF FEDERAL 
FUNDS TO CgLLEGES AND UNIVERSITIES 

The Federal Government provides considerable funds to 
colleges and universities for both science tind nonscience 
activities. The latter inciudes a broad spectirum of funds 
for colleges, universitiesp and students which are not 
specifically related to science and engineering. Science 
funds provided in 1974 amounted to $2 billion for research 
and development and $651 million for research and development 
plant and equipment, training, education, and other science 
activities. About $1.7 billion was provided for nonscience 
activities. 

Geographical distribution of Federal funds to colleges 
and universities has broadened in the past decade. This is 
true of total funds and science funds. Al though the change 
in distribution patterns has not been extensive, it does 
show that flexibility exists in Federal funding of such 
instituticas. 

The top 100 institutions in 1964 receivei 85 percent 
of total Federal funds, whereas the top 100 institutions in 
1974 received only 66 percent. This funding shift is pri- 
marily attributable to the large ircreaze in Federal Eund- 
ing of nonscience activities. While only 6 percent or’ 
Federal funds to colleges and universities in 1964 was for 

L ‘> 6 TSAD-76-94 - 



. 
‘:-=117219 

conscience activities, it was nearly 40 percent -tn 1973. (See 
app. I, p. 8.) Institutions in geographical regions r2ceivinz 
smaller shares of Federal science funds tend to receiae larger 
shares of the nonscience funds. Thus total Federal funds t3 
colleges and universities are more evenly distributed geographi- 
cally than are Federal science funds. (Se? app. I, p. 11.) 

In 1965 the President expressed concern that Federal 
research and development funds were concentrated at a small 
number of colleges and universities. He directed Federal 
agencies co build up academic excellence in every part of the 
country. The top 20 institutions in 1964 received about 
47 percent. of Federal research and development funds. In 
1974 !-he concentration had lessened somewhat, to about 
40 percent. (See app. I, p. 19.) Institutions comprising 
the top 20 varied between 1964 and 1974. Our analysis shobs 
that institutions comprising the top 20 research and develop- 
ment recipients in 1964 received only 38 percent of Federal 
research and development funds in 1974, a decline of 9 per- 
cent. (See app. I, p. 20.) 

During the past decade three institutions have 
advanced into the top 20 recipients and 8 have advanced 
into the top 50 recipients. This shift of funds among in- 
stitutions does not show up as a large change when analyzed 
by broad geographical regions because part of the shift is 
intraregional. (See app, I, p. 21.) 

We found that there was a fairly close correlation 
between the regional distribution of Federal research and 
development funds and the geographical location of science 
manpower associated r;dith the colleges and universities-- 
enrollment of graduate science and engineering students, 
award of Ph. D. degrees, and em;zloyment of science and 
engineering ?h. D.s. (See app. I, pp. 13 and 14.) 

FEDERAL SCIENCE DEVELOPMENT PROGRAMS - 

The meiacrandum submitted with your request identified 
the following Federal programs as being initiated in response 
to the concern expressed in the President’s 1965 message. 

--National Science Foundation’s Science Development 
Program. 

, --National Science Foundaticn's College Science Improve- 
ment Program. 

/ 

--Department of Health. Education, and Welfare’s 
Strengthening Developing Institutions Program. 
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, --Department of Defense’s Project TEEXIS. 

Although it was intended to have an impact on the 
geographical distribution of science funds, the Science 
Development Program had the much broader objective of 
developing and improving institutions not considerea cut- 
standing in the sciences. Eligibility for this pri3g:a.m was 
bacod on th.e potential for institutions aad departments to 
make marked science improvements in a short period. Over 
100 institutions received awards under this program. 

The National Science Foundation t-rminated the program 
in 1972. The Foundation said that the program had substan- 
tially accomplished its objectives and that the Nation had 
enough Ph. D.-granting universities capable of high-quality 
science research and education to meet current and projected 
demands in all but a few specialized areas. 

A June 1975 study LJY the National Board on Graduate 
Education found that the Science Development Program had 
contributed to improvemen’s at funded instilutions. The 
study also concluded that the program had achieved its ob- 
jective of a wider dispersion of science funds. The study 
pointed out that the two goals, dispersing of funds on a 
geographical basis and developing of promising institutions 
into outstanding ones, are not exactly compatible. ‘Niany of 
the funded institutions were in geographical areas having 
universities already considered outstanding in science, 
(See app. II, pp. 24 to 27.) 

The College Science Improvement ?rogram was started in 
1967 by the National Science Foundation to impLove the 
science capabilities tif predominantly undergraduate institu- 
tions. Undergraduate institutions ara important to the 
Nation’s strength in science education but have a small role 
as research and development performers, because research and 
development at colleges and universities tends to be the 
province of institutions granting doctoral degrees in science 
and engineer ing . Therefore, we believe this program could 
not have been expected to have much impact on building up re- 
search capability at the funded institutions. 

The American Council on Education’s 19?1 study of the 
College Science Improvement Program found that students in 
the recipient schools were more likely to aspire to Ph. D. 
degrees and to plan on doing research as part of their 
future work. A l972 National Science Foundation position 
paper concluded that the program’s objectrr:es had been met; 
however) the paper stated that the program was not intended 
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to be an equalizer of excellence and that discersinq funds 
on a geographic basis was not considered particularly de- 
sirable. Data in the position paper showed that institu- 
tions eligible for a major part of program funds were not 
evenly spread geographically. The Foundation terminated t;?e 
program in 1973. (See app. II, pp. 23 to 33. ) 

The Strengthening Developing Institutions ?rogran is 
considered by the Department of Health, Education, and 
Welfare to be a nonscience program. It is not directed at a 
balanced gesgraphie dispersion of funds. Eligible institu- 
tions are those that are struggling for survival because of 
financial and other problems. Many of thrtse institutions 
are in the South and hzve predominantly m*.nority student 
enrollments. (See app. II, p. 30.) 

Project THEMIS, initiated in 19G7, provided research 
funds to 78 colio:es ani! universities which were not heavily 
engaged in De3artment of Defense-sponsored research and develop- 
ment. These institutions were located in 41 States and the 
District of Columbia. One of the objectivcr; of the program 
was to achieve a wider distribution of researck. funds. Over 
80 percent of the recipient institutior,s ranAced 50th or lower 
in Federal research and developmtint support. Fiscal year 1969 
was the final year for new THEMIS awards. THEMIS funding of 
ongoing projects ended in fiscal year 1971. THEMIS was termi- 
nated because of congressional conLtrn that university develop- 
ment was more relevant to the mission of the National Scienl-e 
Foundation than t? the Department of Defense. (See app. II, 
pp. 31 and 32.) 

UNIVERSITIES MAXING CONSIDEmBLE PROGRESS 
IN COMPCTIY’.; FOR FEDEiiAL RESEARCH AND --- 
DEVELOPMEN: FUNDS 

During the 1964-74 period, many institutions made con- 
siderable progress in competing for Federal research 2nd de- 
velopment funds. Twenty universities experienced more than 
200 percent growth in Federal research and develonent funds re- 
ce ived , and eighteen universities gained by 150 to 200 percent. 
During the same period, total Federal reesearch and development 
funds awarded to universities increased by about 127 percent. 

We visited four universities: the University of 
California at San Diego, the University of Alabama at Birming- 
ham, Colorado State University, and Boston University. Each 
of these institutions experienced a greater than 200 percent 
increase in Federal research and development funds during the 
1964-74 period. We met with administrators and researchers 
to discuss the factors accounting for the progress made by 
these universities. (See app. III, p. 33.) 
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V-‘rious factors cited as accounting for the universities’ 
progress in competing for Federal research and development 
funds include 

--recruiting outstanding researchers able to attract 
funds, 

--commitment by the university administration to a 
strong research program, 

--creating the proper acade.rliz environment to encourage 
research by the faculty,. 

--establishing endowed chairs tc help recruit out-- 
standing scientists, 

--concentrating on national priority research areas, 

--local community support, and 

-7Federal science development programs. 

Development of science at the colleges and universities 
depends, in large measure, on commitments to that end by 
leaders at the individual institutions, their governing 
bodies, and State governments. The Fede:al Government is 
only one of several’partners. 

We have not obtained agency comments on this rer,ort. 
Our work was limited primarily to analyzing published statis- 
tics and other data. The intention of your off ice to solicit 
comments from colleges and universities should provide in- 
sight into the issues relating to distributing of Federal re- 
search and development funds. You might consider exploring 
with c’le universities 

--the “brain drain” effect where sciantis1:r.s migrate 
to universities recognized as already having out- 
standing research talent; 

--the efforts made by universities to develop capability 
in research areas receiving increased Federal funding 
in recent years or areas likely to represent- a nationai 
priority in the fuzur ?; 

--the factors which account for universities having 
more success in obtaining research funds from some 
Federal agencies than from others; e.g., Federal 
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agencies using outside Deer review panels versus 
Federal agencies reviewing research proposals with- 
out outside peer review; 

--the problem of supporting aspiring young faculty 
members who are not yet able to effectively compete 
with established scientists in a peer review award 
s;lstefi-i - 

--the need for another major Federal effort to build 
up science strength at universities in regions with 
few strong science centers of learning: and 

--the initiatives by universities to emphasize the re- 
search aspect of their missions and to secure finan- 
cial assistance in building research capability from 
the States and from other sources. 

We shall be in touch with your office within the next 
few days to discuss the release of this report to agencies, 
congressional committees, and other interested parties. If 
we can be of further assistance, please advise us. 

Sincerely yours, 

Comptroller General 
of the United States 



APPENDIX I APPENDIX I 

GEOGRAPHICAL DISTRIBUTIOM OF FEDERAL FUNDS 
TO COLLEGES AND U:t1iVERSITIES 

Federal funds (science and nonscience funds) to 
colleges and universities have increased from $1.6 billion 
in 1964 to $4.5 billion in 197-1. In 1964 the top 
100 institutions received 85 percent of the funds, whereas 
in 1974 they received only 66 percent, a considerable decrease 
in the concentration of total funds. 

In 1964, $1.5 billion, or 94 percent, of the Federal 
funds to collecres and universitites was for science--re- 
search and development (R&D), R&D plant and eccipment, 
training f;lnds, etc. In 1974 Federal funds for science 
amounted to $2.7 billion, or 61 percent of the Federal 
funds to such institutions. The funding of science activities 
has not kept pace with the funding of nonscience activities. 
(See fig. 1.) 

Over the same lo-year period, the proportion of Federal 
science funds for R&D versus other science activities iplant 
and equipment, training, education, etc.) has varied con- 
siderably. In 1954 about 63 percent of the science funds 
were for R&D. This decreased to 57 oxcent in 1967, reflect- 
ing, in part, added emphasis on ins titutional development 
programs during the mid-1960s. By 1974 R&D had increased 
to 76 percent of the Federal science funds. 

There has also been a slight change in the type of 
research done by colleges and universities. Federal fund- 
ing of basic or fundamental research at such institutions 
has decreased from about 79 percent in 1964 to about ?6 
percent in 1972. The National Science Foundation (?iSF) 
estimate: For 1974 was 70 percent basic research, 25 percent 
a?pliS? research and 4 percent development. 

Another important overall factcr i;? ccnsiderinq science 
funds provided to colleges and universitites is that, although 
the Federal Government provides most R&D funds expended by those 
institutions, the Federal Government does not provide most 
of the funds used for capital expenditures fcr R&D facilities 
and facilities for instruct ,ion in sciences and encincerinc. 
In 1373, for example, the Federal Government provided about 
60 percent of the total funds expended by colleges and 
universities for scientific and engineerrng activities. Funds 
from State governments, industry, and other institutions are 
an important determinant of what and how science capabilities 
are developed. (See fig. 2.) 
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REGIONAL ----- DISTRIZUTION OF FEDERAL 'UNDO ------ _---- 

The States in the nine regions traditionally used by 
the Government for statistical analyses are as follows: 

Region: 
New England: 

xaine-.- 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Conl;scticut 

East North Central: 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 

West North Central: 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

,Yountain: 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Region: 
Middle Atlantic: 

New York 
New Jersey 
Pennsylvania 

South Atlantic: 
Delaware 
Maryland 
District of Columbia 
Virginia 
Wes2 Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

East Sollth Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 

West South Central: 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Pacific: . 
Washington 
C)regon 
California 
Alaska 
Hawaii 

The fcllowing table shows the distribution of Federal 
science fur,ds to college s and universities in 1964 and 1974. 
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Distribution of Federal Science Funds to Colleges and Universities in 1964 and 1974 - 

Science training, 
education, Total 
and other academic 

R&D R&D_plant activities -- srqiencr 
1964 1974 

- ----_ --.-- 
1964 1974 1964 

---- - .- 
1974 19&l' 1974 -- ---- 

__-- ____-____ ---_---I_- _--_ - (millioI~s)--- --___-- I __-_.. -_ --__ __ 

Pacific 

Middle Atlantic 

Last North Central 

South Atlantic 

w 0 New England 

West North Central 

West South Central 

Mountain 

East South Central 

Territories outside 
the Ilnited States 

$159.5 

183.4 

178.8 

105.6 

139.1 

56.4 

54.9 

41.5 

28.3 

3.6 

$43!X2 $ 22.4 

368.0 15.9 

303.2 15.7 

259.3 15.6 

240.7 12.7 

134.8 4.4 

139.2 7.8 

116.2 5.6 

73.2 1.0 

9.5 0.3 -_- 

$ 2.6 

2.0 

11.9 

1.1 

10.0 

0.1 

0.5 

0.4 

0.2 

0.2 --- 

Total $956.1 $2,085.3 $101.4 $ 29.0 $452.1 -- - -- -- -- -_-_ -- 

$ 57.2 $ 89.9 $239.1 $527.7 

78.0 95.0 282.3 455.0 

78.0 

63.2 

41.9 

45.2 

36.1) 

22.5 

25.7 

4.4 

92.2 272.5 413.3 

105.1 lB4.4 365.5 

51.7 193.7 302.4 

56.4 106.0 193.3 

50.9 98.7 190.6 

30.3 69.6 146.9 

43.6 55.0 117.0 

6.7 8.3 16.4 -__- --- 

$621.8 $1,509.6 $2,736-l -- .---. ---- -...- - -.__.. -- -.-.. -. . _ 



APPK?I'D)IX I APPENDIX I 

izsti=utions located i.n qeocga?hical r2cions receiving 
mailer shares of Federal s:ience fur.ds tend to receive larger 
shares of the Government'; nonscience fnhds. This is inpcrtant 
because of the larzje increase in Federal fxnding of nmscience 
dC tiv'ties since 1963. 

_ - ?ercent of FQdP’al Funcis in 1974 I_------L- 
Region 

East Soutil Central 4 

Yountain 5 

West North Central 7 

West South Co?t-31 I L. ^ - 7 

New England 11 

South Atlantic 13 

East North Central 15 

&liddle Atlantic 17 

Pacific 19 

Nonscience 

9 

5 

10 

11 

6 

19 

15 

13 

12 

Total 
(note a) 

6 

5 

8 

8 

9 

16 

15 

16 

16 

"PercentaGes do r,ot add to 100 beca*..xe of rounding. 

DISTRIBUTION OF FEDEML SCIENCZ FUNDS 
TO COLLSGES AND UNiVERSiTIfS - 

As shown below, our analvsis of the geoTraphica1 
distribution of the Feceral sci2nce funds by broad geographical 
regions since 1964 confirns the observation by Senator Pearson's 
office that little overall change has occurred in distribution 
patterns. 

11 

i il 



B.PPENDIX I APPENDIX I 

FJegion 1964 197-1 Difference 
(percent) 

New England: 
R&D 
R&D plant 
Other science activities 
Total academic science 

Middle Atlantic: 
R&D 
R&D plant 
Other science activities 
Total academic science 

East North Central: 
R&D 
R&D plant 
Other science activities 
Total academic science 

West North Central: 
R&D 
R&D plant 
Other science activities 
Total academic science 

South Atlantic: 
R&D 
R&D plant 
Other science activities 
Total academic science 

East South Central: 
R&D 
R&D plant 
Other science activities 
Total academic science 

West South Central: 
R&D 
R&D plant 
Other science activities 
Tetal academic science 

Mountain: 
R&D 
R&D plant 
Other science activities 
Total academic science 

Pacific: 
R&D 
R&D plan% 
Other science activities 
Total acadenic science 

15 12 -3 
13 34 221 

9 8 -1 
13 11 -I? 

20 18 -2 
16 7 -9 
17 15 -2 
19 17 -2 

19 15 -4 
15 41 -t-26 
17 15 -2 
18 15 -3-m 

6 
4 

10 
7 

7 
1 
9 
7 

+I 
-3 
-1 

o-z&y. 

11 
15 
14 
12 

12 
4 

17 
13 

+1 
-6 

0 
Cl 

17 
22 
13 
16 

21 
9 

14 
19 

J 

/ 
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As shown in t5e following tab1 e, the East So:;th 
Central, Pacific, and the hiest South Central regions had t:?e 
largest percentage per capita gains in science funds during 
the 1963-74 period. The East Ncrt:? Central, New England, 
and ?fiddle Atlantic regions had the least growtll. There 
has been little change in the ranking of regions during 
the 1963-74 period. 

Federal academic science 
Region funds 13er cacita 

1963 1974 

East South Central $ 3.01 $ 8.74 

Pacific 8.51 18.96 

West South Central 4.51 9.26 

South Atlantic 5.46 11.01 

Mountain 7.76 15.61 

West North Central 6.26 11.47 

JYiddle Atlantic 7.25 12.47 

New England 14.76 24.89 

East North Central 6.72 10.11 

DISTRIBUTION OF FEDEML R&D FUNDS 
TO COLLEGES AND C%IVERSITIES 

Percent of 
increase 

129 

123 

10s 

102 

101 

83 

72 

69 

so 

‘In 1974, 85 percent of the Federal R&D funds to 
colleges and universities went to the top 100 instit1:tion.s. 
The remaining 15 percent was distributed to 478 institutions. 

We found that measuies of science manpower resources-- 
such as science and engineering Ph. D.s employed in colleges 
and universities, graduate science and engineering students, 
and Ph. D. degrees awarded--generally followed the prcportion 
of R&D funds by geographical regions. 
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Distribution of Federal R&D ?x?ds Ccmared to 
Scier,ce !4anzcwez Rescczcs 

-'r' 

Region 

Science and 
R&D Gradcace 

encineerizc ( T'.OC~ 2) 

funds Ph. 
students ?::-, . 

3.s- 

(1974) 
D.s iAT 

cipl o%-ez 

(fall 
educatio?7- .-- 

(zeb) 1973i--- 

(Zercentj- 

Pacific 20.8 14 16 13 
xiddle Atlantic 17.7 20 17 18 

East North Central 3.4.8 19 22 18 

South Atlantic 12.4 12 11 15 

New England 11.5 8 9 9 

West South 

West North 

Hountain 

East South 

Central 6.7 8 7 8 

Central 6.5 8 9 9 

5.6 6 6 6 

Central 3.5 3 3 5 

a 
Science nanpower percentages do not add to 100 because 
of rounding. 

b Territories outside the United Statcz equal small fractio? 
of total. a -- 
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3ecause research by colleges and universities is 
essentially the prrvince of those institctioxi awarding doctoral 
degrees in scicr,Ges and engineering, we believe that Federal 
R&D funds will be chameled largely into those institutions. 
The top 100 institutions receiving Federal R&D funds tradi- 
tionally accomt for about 30 :>e,ercent of doctcral degrees 
awarded in sciences and engineering and about 85 percent of 
the Federal R&D funds. The location of the institutions 
caoable of resexch is a definite constraint on anv Federal 
ef2ort to more broadly distribute its R&D Funds. * 

By broad geographical regions, the r,umber of institutions 
In the top 100 are as follows: 

Region 

iMiddle Atlantic 

Number of universities in 1974 

17 

South Atlantic 17 

Pacific 16 

East North Central 14 

New England 11 

Mountain 7 

West North Central 7 

West South Central 7 

East South Central A 6 

Total 100 - 

Figure 3 shows the geographical location of the top 100 
colleges and universities in Federal R&D funds. 
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X per capita analysis shows that the West South Central 
and East South Central recions had the largest percentage 
increases in Federal R&D gunds recei.Jed during the 1953-71 
period. The New England, East North Central, and J.1iddl.e 
Ltlantic regions experienced the least grcwth in ;,ercentage 
per capita Federal R;D funds. 

Region 
Federal.R&D funds per ca.pita Percent of 

1963 1974 increase 

West South Central $2.38 $6.76 184 

East South Central 1.93 5.47 183 

Mountain 4.46 12.35 177 

Pacific 5.65 15.64 lT.7 

West North Central 3.20 8.08 153 

South Atlantic 3.15 7.8? 148 

Middle Atlan'.ic 4.81 9.87 105 

East North Central 4.23 7.57 79 

New England 11.72 19.81 69 

Principal agencies providing R&D funds - 

Federal R&D funds to colleges and universities amounted 
to $2.1 billion in 1974. The principal Federal agencies 
providing these funds were the Department of Health, Educa- 
tion, and Welfare (HEW), NSF, Department of Defense (DOD), 
Department of Agriculture, and Atomic Energy Commission. 
These five agencies provided $1,9 billion or 90 percent of 
the funds. The two Federal agencies providing the most 
R&D funds were HEW and NSF which contributed $1.5 billion, 
or ?2 percent, of the funds. 

Institutions in regions receiving the most funds from 
these five agencies were in the Tacific, Middle Atlantic, 
East North Central, and South Atlantic regions. The 
least funded regions are East South Central, Xountain, 
West2 North Central, and West South Central. 
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Region 

Pacific 

APPENDIX I 

Regional Distribution of Federal R&D --------I----- 
FundsDvTGipal Soonsor in 1974 v--Q- --------- 

Atomic 
Dept. of Energy 

Agri- Commis- 
BEW NSF DOD culture sion Tot31 - - - -- --- ---- 

(percent) - 

Middle Atlantic 20.5 18.3 11.4 

East North 
Central 14.0 16.5 15.5 

South Atlantic 

New England 

13.6 8.8 9.9 

10.1 14.5 14.7 

West South 
Central 6.9 4.2 8.3 10.9 4.0 6.6 

Wi;st North 
Central 7.9 3.8 2.1 

IYountain 3.7 6.1 9.9 

East South 
Central 3.9 1.2 2.0 13.4 1.7 3.6 

Territories 
outside the 
United States .2 .l - 2.7 3.6 

19.2 26.7 26.1 8.6 20.4 29.9 

6.7 la.3 18.4 

11.7 19.8 14.9 

18.9 9.6 12.3 

4.9 15.7 11.4 

13.2 2.8 6.5 

9.1 4.0 5.1 

.4 

Note : Percentages do not add to 100 because of rounding. 

CONCENTRATION OF FEDERAL R&D FUNDS IN ---------.__-__-_- ----- - 
SZALL NUHBER GF COLLEGES AND UNIVERSITIES --- --- 

. 
A 1965 Presidential message observed that Federal R&D 

funds were ccncentrated in too few institutions in too few 
areas of the country. Since 1964 the concentration of funds 
has lessened somewhat, as shown in the following table. 
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Top 

Top 

Top 

and 

1964 1967 1970 1974 Chance - - - 
(iFc74 ) 

(percent! 

20 institutions: 
Percent of R&D totai r7 45 43 40 -7 
Percent of academic 

science total 43 37 38 3 8 -5 

50 institutions: 
Percent of R&D total 71 69 67 66 -5 
Percent of academic 

science total 67 61 62 63 -a 

100 institutions: 
Percent of R&D total 89 88 84 ;q -4 
Percent of academic 

science total 87 80. 81 83 -4 

Institutions making up the top 20, 50 and 130 in 1964 
1974 have changed, reflecting flexibility in the fund 

distribution pattern. 
shows that the 

For exal:ple, the chart on page 8 
procortion of Federal %D funds going to 

institutions in the top 20 in 1964 has declined by 9 
percent. Over one-fourth of this decline is attributable 
to the formal separation of the Lraper Laboratory from the 
Massachusetts institute of Tectinolcgy in July 1973. Draper 
Laboratorv 
ceived $85'6 

now an independent research organization, re- 
million in Federal R&D funds in 1974. 
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Institution and reqon_ --------------- 
1964 1974 

d!!OUlt axoun t 
(000 om:tY-aj--- 

Xassachusetts Insti:ute 
of TechnDl6cy iNew $ 63,Gi; 
Englanri: - -- 

Univezslty of .Yichigan 
(East North Central] 

Columbia University 
(Middie Atlantic) 

Stanford University (Tacificj 

Harvard University (New 
England1 

University of California at 
Los Angeles (Pacific) 

University of Chicago (East 
North Central) 

University of Illinois at 
Urbana (East North Central) 

University of California at 
Berkeley (Pacific) 

University of Wisconsin at 

33,907 39,931 3.55 1.9: -1.61 

30,159 46,054 3.16 2.21 -0.95 

27,645 53,565 2.a9 2.57 -O.?? 

26.576 48,486 2.79 2.32 -0.17 

24,640 53,402 2.58 2.56 -0.02 

24,076 33,217 2.52 1.59 -0.93 

22,964 

22,792 

32,700 2.40 1.57 -0.33 

44,090 2.38 2.11 -0.27 

!?adison (Past North Central) 18,191 Sl,O95 1.90 2.45 +0.55 

tiiversity of Pennsyivauia 
(Middle Atlantic) 17,942 

Johns Hopkins University 
(Souti Atlantic) 17,877 

New York University (Middle 
Atlantic) 17,740 

University of Washington 
(Pacific) 16,506 

Come11 University [Middle 
Atlantic) 16,359 

University of Minnescta at 
Minneapolis, St. Paul (West 
North Central) 15,611 

University of Texas at Austin 
(West South Central) (note a)15,482 

36,712 1.88 1.76 -0.12 

39,561' 1.87 1.90 20.03 

27,719 1.85 1.33 -0.52 

56,909 1.73 2.73 Cl.00 

33,810 1.71 1.62 -0.09 

36,471 1.63 1.75 +0.12 

Yale University (f!ew Engla,ld) 14,117 

Ohio State University (East 
North Central) (note a) 12,908 

Princeton University (Middle 
Atlantic) (note a) -- .~ 11,573 

21,169 1.62 1.02 -0.60 

37,671 1.48 1.81 +0.33 

19,642 

13,334 

1.35 0.94 -0.41 

i.21 0.65 -0 S? A 

-9.39 - 
Total 

S 51,37-l 

$ 450,390 S 786,620 47.11 37.12 -- -i -- 

?ercent of 
total 359 

1364 137-l - - 

6.61 2.93 -3.53 

‘Not in top 20 in 1974. 
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Three instituticns have advanced into the Lop 20, and 
8 institutions have advanced into the top 50 since 1964. 
Notable examples of these include: 

Insti tution and recion 

University of California, San Diego 
(Pacific) 

Washington University (West North 
Central) 

University of California, San 
Francisco (Dacific) 

University of Alabama, Birminqnan 
(East South Central) 

University of Hawaii (Pacific) 

City UniJersit:r of !1ew York--Mt. Sinai 
School of Medicine (LMidd3.e Atlantic) 

Colorado State Un iversity (Mountain) 

Boston University (NW England) 

Sot in top 100 in 1964. 

Ranking 
1964 1974 

37 5 

28 18 

36 19 

80 40 

71 41 

(a) 44 

68 45 

83 50 

The advancing and losing institutions are ge~qraphieally 
widespread. The shifts did not translate into changes in the 
broad geographical distribution patterns. 

GEOGRKPHI.: IMPLICATION OF SUCCESS IN 
COMPETiTiON OF FEDERAL SCIENCE FUNDS 

During the July 1975 hearings before the Subcommittee: 
on Science, Research, and Technology, House Committee on 
Science and Technology, NSF presented data showing award 
success rates (applications for award; compared to awards 
received) for 1974 by geographical area. Although this 
data includes all performers, the larqest class of performers 
by award amount and number of awards was colleges and univer- 
sities. 
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Ranking the Statss bv averace success razes fcr Fez- 
formers located wit.?in each State shows that the 

--average success rz:tes of t!ie to:, 13 States 
ransed from 52 to 60 percent, 

,-a-VP .-rage success rates of the lawest LO States 
ranged from 30 t0 38 percent, 

--top 10 States accounted for 29 percent of the 
proposals and 40 percent of the NSF award 
amounts, and 

--bottom l!l States accounted for 7 percent of 
the proposals and 3 percent of the NSF award 
amounts. 

Eight of the 10 least successful States were located 
in the East South Central (31, West South Central (21, and 
the West North Central (3) regions. Seven of the 10 most 
successful State:; were located in the-Pacifi.: (4) and Xew 
England (3) regions. 
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AWA,SDS B-Y NSF I?; 1971 

Award 
success 

NSF 
a-war5 

ratio an3 k.22 t 
(percent) (millions) 

States with viiahest success ---7 ----+--4-e 
ratlo and rearon: 

Fia?<:nTtcD.C. (South . 
Atlantic) (note a) 60 $ 20.0 

California (Pacific) 58 94.6 
Hawaii (Pacific) 58 4.0 
Alaska (Pacific) 57 3.1 
1Massachusett.s (Ne,d Yngiand) 57 55.5 
Rhode Island (New England) 56 6.6 
New Jersey (Middle Atlantic) 56 11.8 
Oregon (Pacific) 55 7.7 
Connecticut (New England) 54 8.0 
Arizona (Wountin) 52 15.7 

Total $227.0 

States with lowest success ---7---. -_ -- 
rat10 ana reoion: ------L-7 

South Carolina (SOutFi 
Atlantic) 

Arkansas (West South: 
Centrai) 

Alabama (East South 
Central) 

South Dakota (West North 
Central) 

New rilexjco (xountain) 
Oklahoma (West South - 

'Central) 
Nebraska (West North 

Central) 
Kansas (West North 

Central) 
Kentucky (East South 

Central) 
Mississipp! (East South 

Central) 

Total 

30 

34 

34 

35 
36 

36 

37 

37 

38 

38 

$ 1.3 

.6 

2.3 

1:; 
2.7 

1.6 

2.2 

1.3 

2.1 

a 
High-success ratio ranking is primariilr dce to the high-success 

rates of many nonprofit organizations, such as the :7ational 
Academy of Sciences and the .?merican Chemical Societ;l. 

23 



PROGRAMS TO STRENGTUSN CCL;UEG fS A'JD L-:iIrJ54SITIZS ---------------------t-L ~--------- 

2 e stafC A .merr,srariduT att3.ChP~ t0 SFnaeOr 323rSCw 'S IAL.-. 
&!a17 1975 r2quest referred to several Federal progrz.Z3 
initiated as a r2sulc of the President's message 0: Sspze.ker 
13, 1965. These incl:4&d tk2 Science Cc=elcpoent Prcg:~..;: 
iSDP;, College Sci~ncc Improvecent Program !CCSIP), 
StrengLhening Developi;lg Institutions Program (SDIP), and 
Project Tii2iTS. 

SCIENCE DEVESOPMENT PROGFW! ------- -I_~_- - 

In 1965 SSF started SDP, an experiment in institutional 
funding. SDP resulted from (1) a perceived need to increase 
the number of high-cuality graduate science education pro- 
grams, (2) criticism by Congressmen and educators concerning 
the traditional nattern of Federal science assistance ";c; L 
colleges and universities, and (3) the emergence of political 
pressure on the Federal Government and on NSF to distrizute 
Fedezal science money along broader geographical lines. 

SDP objectives were to 4eAcrease the number of out- 
standing universit ies in science research and education and 
to build up promising science institutions in regions and 
States -;lhat did not ilave outstanding universities. 

The program was aimed at "second tier" institutions; 
i.e., those not considered outstanding. Schools -already 
considered olltstanding in the sciences were CDliberately 
excluded from SDP. Only institutions with graduate pro- 
grams in science were eligible for SDP grants. 

SDP consisted of three subprograms--Univer -ience 
Development (USD), Special Science Development ,>d 
Departmental Science Development. 

USD involved awards of 3-year grants. ?fany lrjstitutions 
received 2-year supplementary grar 7. NSF accepted over 100 
grarzt applications and awarded about $177 million to 3: 
institutions during the 1965-72 period. Kost individual 
grants ranged between $3 million and $7 million. USD per- 
mitted institutions to conduct ‘many activities under one 
grant, such as appointment of new and visiting professors, 
faculty development, construction of new facilities, improve- 
ment of existing facilities, purchase of new equipment, 
support of graduate students, and support of research. 
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The purpose of SSD was to fund institutions applying 
for a USD grant but judged by NSF to ba LackiGg in sdzfficient 
overall science strength to justify a total -institutional 
award. Instead, SSD grants totalizc SLl.9 million :v'ere awarded 
to 1 or 2 science depar?ments at each of 11 institutions dur- 
i;,c. _ the per&d 1966-70. 

Departmental Scie-nce Development '.?a~ started in J 
1967 as an alternative to USD. It funded departments t 
encourage the development of interdisciplinary studies. 
awarded grants amounting to S4i million to depart;menxs 
62 institutions during the period 1967-71. 

anuaty 
.O 

NSF 
in 

NSF said that it terminated SDP in 1972 because the 
program had substan-tially accomplished its objectives and the 
fiation had a sufficient number of Ph. D.-granting universities 
capable of . high-quality science researcn and education to meet 
current and projected demands in all b& a few specialized 
areas. 

In June 1975 the National Doard on Graduate Education 
published its study evaluating SDP. The study provided 
insiz:ht 2 into the quality of graduate education at the funded 
institutions and the geographic distribution of funds. It 
considered several indicators of cuality--faculty size, 
facL; ty mobility, faculty publication rates, graduate studen 
enrollments and quality, Ph. D. production, and post doctora 
employment. 

The study concluded that: 

--SDP fxnds had a pcsitive effect on the research 
capacity of the funded institl.itions. 

--The oualitv of first-year students imoroved in 
the funded-departments, but receipt of a grant 
was not closely related to increases in graduate 
enrollments. 

--Recipients realized some gains in doctorate 
production, but the gains were not extensive. 

--The goal of geographic dispersion of the Funds 
was largely achieved, resulting in a wider 
distribution of science personnel and rescurces 
in the United States. 

The study also pointec out that the two goals, dispersing 
funds on a geographical basis and developing promising 

t 
te 
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instit3tians into -outstanding unive 
compatible. Yany of the fended ix3 
geographical area s having *universit 
outstanding in SC ience. 

TS 

ti 
.i.e 

APPENDIX II 

ities, are not exact 
tutions were in 
s already ccnsidered 

The following table Compaq;- . . -e. 5 > t.",e ceograchizal 
distribution of SDP funds (1965-72) with the distribution of 
Federal sciexe funds in 1964, the year before SD? becan, - 
confirms that many of the institutions funded mder SD? were 
in geographicai areas having universities already cor.sidered 
outstanding in science. 
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COLLEGE SCIEXCE IYPXOVEYENT 3ROGRY4 

In January 1967 NSF initiated the College Science 
Improvement Program which xas directed to the needs cf thaz 
segment of_u.ndergraduate colleges producing half of t&he 
Nation's science baccalaureates. These colleges had been 
relatively unsuccessful in obtaining Federal funds for their 
science programs. According.to NSF, CCSIP goals xe1.e: 

"to accelerate the development of the science 
capabilities of predominantly undergraduate 
institutions and to enhance their capacity 
for continuing self-renewal." 

COSIP was aimed at benefiting professors and students, sub- 
ject matter and methods of instruction, curricula and 
individual courses, facilities, and teaching materiais. 

In fiscal year 1969 the original COSIP became COSIP A, 
and COSIP B was added. COSIP 3 had the sa:..e purpose as the 
original COSIP, differing only in that it was for projects 
best accomplished by a group of cooperating institutions. 

COSIP C, which also started in fiscal year 1969, 
involved regional groups of 2-year colleges. Each group 
entered into a cooperative arrangement with a nearby ma?or 
institution to accelerate faculty development and related 
course content improvements in a given science. 

A fourth part of the program, COSIP D, began in 
fiscal year 1972 and was intended for those d-year colleges 
historically providing educational opportunities to dis- 
advantaged ethnic minorities. These institutions were con- 
sidered disadvantaged in receiving funds for their science 
education programs. 

The table below shows the allocation of COSIP funds 
to the subprograms. 

Participating Amounts of 
Segment Fiscal years institutions awards -___ ---- 

(millions) 
A 1967-73 160 $31.0 
B 1965-72 199 2.6 
C 1969-72 662 5.1 
D 1972-75 a5 24.3 

Total - -- $63.0 -- 

-- 
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According to a 1972 NSF position paper, COSLP was 
not intended to be an equalizer of excellence, her was 
geographic distribution of funds accepted as particularly 
desirable. Data in this paper showed, for example, that 
institutions eligible for COSI? A were not evenly dis- 
tributed geographically; there were none in tiawaii and 
Wyoming, only 8 in Kansas, but 62 in Pennsylvania and 57 
in New York. Because eligible institutions were not 
evenly distributed geographically, award recipients were 
not likely to reflect an even geographical distribution. 
Eighty-seven percent of COSIP D funds went ;IO three regions-- 
South Atlantic, East South Central and West So*uth Central. 

The table below presents the regional distribution of 
COSIP funds for 1967-75. 

Region 

New England 

Middle Atlantic 

East North Central 

West North Central 

South Atlantic 

East South Central 

West South Central 

Mountain 

Pacific 

COSI? secments cosrp 
A B, C D total 

(percent7 

9.6 

14.7 

20.5 

14.3 

17.1 

7.7 

7.8 

2.0 

6.3 

11.7 0.4 - 5.2 

9.2 10.2 2.2 9.3 

16.7 11.8 2.9 i2.9 

4.9 18.5 2.4 9.7 

9.7 14.0 43.0 26.5 

24.5 13.5 27.7 16.6 

9.1 11.2 15.9 11.2 

9.0 1.4 2.2 

14.2 11.4 0.7 4.9 

Territories outside 
the lJnited States - 

Total 100 .o 

3.8 -- - - 

100.0 100.0 100.0 - - - 

1.5 

100.0 

In 1971 the American Council on Education published 
a study of COSIP A and B which revealed several beneficial 
effects on grant recipients, including the following: 

--Students in COSIP-recipient schools were 
significantly more likely to aspire toward 
the Ph. D. degree and to plan on doing 
research as a part of their fut.ure work. 
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--Students were less likely to transfer out of 
schoois which received CCSIP grants. 

--There was a slight positive correlat:on betxeen 
the presence of CGSI? support at the institution 
and the students' plans to teach as a career. 

A 1974 survey of 163 COSIP X and B project directors 
at the colleges also showed important changes in science 
educaLion at COSIP institutions while using the grants. 
These changes affected students, faculty, science depart- 
ments, and the institution in a broader sense. 

The 1972 NSF position paper concluded that COSIP 
objectives had been met. The paper recommended the 
termination of COSIP, with the creation of a related experi- 
mental program called Restructuring the Undergraduate 
Learning Environment. This program was initiated In fiscal 
year 1974 to encourage the development of major alternative 
institutional approaches to the style, organization, and 
content of undergraduate science. . 

The last COSIP awards were made in fiscal year 1973. 
COSIP G was renamed the Xinority Ir&stitutions Science 
Improvement Program and broadened to include 2-year colleges. 
NSF is continuing this program during fiscal year 1976. 

STRENGTHENING DEVELOPUG INSTITUTIONS PLIGG3.24 

The Strengthening Developing Institution; Program 
is administered 5)' HEW's Office of Education. SDIP is 
not aimed at a balanced gcographical dispersion of funds. 
HEW considers SDIP a nonscience activity. 

SDIP attempts to strengthen those institutions of 
higher education which are struggling for survival -1 are 
isolated from the main currents of academic life. 

SDIP's purpose is to strengthen developing colleges 
through funding programs in faculty growth, curriculum 
improvement, administrative development,. and student 
services. These developing institutions are limited in 
their ability to attract students, to engage outstanding 
faculty members, to after diverse curricula, and to acquire 
adequate financial resources. Grants are made to institutions 
to help them overcome these handicaps and develop basic 
strengths needed to attain secure status and national 
visibility. Appropriations for SDIP during fiscal years 
1966-76 amounted to over $600 million. 
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PRO,T.r T THEMIS - .--- 

In 1967 DOD initiated a program called Project TW:!!iS 
to fund research in defense-related fields at institutions 
nf higher-educaticn not heavily engaged in MD-sponsored 
R&D. DOD did not cons?.der T::ZYIS to be an institutional 
deveiopment program; however: the program's objectives were 
similar to SDP's. The program was intended to (I) meet 
part of DOD's long-term rezearch needs, (2) skrengthen more 
of the Nation's universities, (3) incre ase the iiumber of 
institutions performing high-quality research, (4) achieve a 
wider geographical distribution of research funds, and (5) 
enhance the Nation's academic capability in science and 
technology. Project THENIS included 118 awards to 78 
institutions (in 41 States and the District of Columbia) 
amounting to $88 million. 

?roject THZMIS awards ended in fiscal year 1969, and 
funding of ongoing projects ended in fiscal year 1971. The 
program was terminated because of congressional concern that 
university development was more relcx-ant to the mission of 
NSF than to DOD. 

The table below shows that Project THE:.!IS funds were 
more heavily concentrated in geographical areas xhich 
received smaller shares of DOD R&D funds and Federal R&D funds 
during the 1967-70 period. Eighty-two percent of the recipient 
institutions ranked 50th or lot.-er in Federal R&D funds in 
1967. Only 1 recipient institution ranked in the top 20 
in Federal R&D funds. 
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Region 

THEMIS DCD Federal 
funds R&D fmis R&D funds 

(1967-70) (1967-70) (1367-70) -- 
----(percent r" c2stri3utioni---- 

South Atlantic 19.0 10.4 il.6 

West ??ort.?? Central 16.9 3.8 6.3 

Middle Atlantic 14.6 15.5 J-8.4 

West South Central 12.5 5.1 6.0 

Mountain 9.4 6.5 4.9 

East South Central 9.2 1.5 3.2 

East North Central 7.1 17.3 17.0 

Pacific 6.6 18.0 18.2 

New England 4.7 21.9 i4.1 

Total 100.0 100 .o a99 .7 

aTerritories outside the United States account for small 
fraction of total. 

. 
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LZ?IVERSIT IZS y?ING COWDERABL~ PROGRESS CrJMZSTING 
FOR FEDEWL RESEARC.Y MD DEVZLO??lExT FWJDS 

During the 1964-74 period, manv institutions made _ 
considerable progress in competing for Federal R&D funds. 
Twenty universities experienced more than 200 percent 
growth in Federal R&D funds received, and 18 nn:versities 
gained by 150 to 200 percent. During the same period total 
Federal R&D funds to universities increased by about 127 
percent. 

We visited four universities that had more than a 
200-percent increase in Federal R&D funds and met with 
administrators and researchers to discuss the factors 
accounting for the universities' prcgress. 

UNIVZRSITY OF CR-IFORNIA AT SAN DIEGO 

The University of California at San Diego (UCSDj, 
one of nine campuses in the University of California 
system, consists of the Ceneral Campus (four colleges), 
the School of xedicine, and the Scripps Institution of 
Oceanography (SIO) . It was established in the late 1950s 
with SIO forming its nucleus. At first only graduate studies 
in the physical and naturai sciences were offered. UCSD 
did not accept its first undergraduates until 1964. SIO 
was originally an independent research laboratory, dati;lg 
back to 1903, which became an integral part of the University 
of California in 1912. The School of Z4edicine accepted its 
first undergraduates in 1968. A teaching hospital is located 
in downtown San Diego about 15 miles away from the General 
Campus. In 1974 UCSD received an $11.3 million Federal 
grant for construction at the medical school. 

UCSD has 9,259 students: 7,596 undergraduates, 1,344 
graduate students (including 190 at SIO), and 319 students 
in the School of Nediclne. ?lans call for UCSD to increase 
to about 12,000 students during the 1980s. 

Funding sources 

During fiscal year 1974, UCSD's receipts totaled 
$146.4 million. Major fund sources were the Federal Govern- 
ment, $59.9 million (40.9%) ; the State of California, $36.2 
million (24.7%); and the University Hospital, $24.6 million 
(16.8%). The greatest single expenditure, $52.9 million 
w3.5 for organized research which represented 39 percent of 
total expenditures. The next largest amounk, $27.6 million 
was for the University Hospital. 
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Juring fiscal year 1975, UCSD receir.?d $72.8 millicn 
in aw;rJs from Federal ani non-Federal sources for research 
and training activities. F2C2ral aq2ncF2s providing x-.osL cf 

the funds xere XSF, $25 million, and tlE;li, 52? niilion. 
These awards went to the fihze components of KSC as - 
follows: -. 

.Amount 
(millions ) 

Percent 

SIO $33 
School of Medicine 23 
General Campus 17 

45 
32 
23 - 

Total 100 Z 

Federal science funds 

Federal R&D funds to UCSD ha*re increased from $7.1 
million in 1964 to $53.3 million in 1974, an increase cf 
642 percent. In 1974 UCSD ranked 5th in Federal P.&C to 
universities, compared to 37th in 1964. In 1974 UCSD 
received an $11.5 million grant from NSF for the Deep Sea 
Drilling project, which accollnted for part of the growth. 

During the 1960s and early Y.j7Os, UCSD received 
awards under several Federal science programs amounting to 
over $2 million. 

Departmental Science Development (NSF) $ 571,000 
Project THEMIS (DOD) 823,000 
Sustaining University Program 615,090 

(National Aerona:?tics and Space 
Administratio:l) (note a) 

Total $2 009 000 _ L--L--- 
aThis program was initiated in 1961, 4 years before the 

Presidential message of 1365, and was terminated in 1971. 

Factors accounting for growth in R&D 

According to UCSD administrators and researchers, the 
main factors accounting for the growth in Federal 3&D are 
the quality of the university and its outstanding researchers. 
They believe that the university became a first-ra':? 
institution by attracting top scientists kilo, in turn, were 
able to attract large research awards and other quality 
researchers. UCSD has three Nobel Prize Laureates, 46 National 
Academy of Sciences feilows, and 43 American Academy of Arts 
and Sciences fellows. 
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r 

UCSD attributes its success in recruiting top research 
talent to its being a young and growing institution with 
strong administrative leadership and a commitment to excell- 
ence in researclh. Several faculty members cited the 
intellectlxlly 2xciti.n.g atmosphere as one of UCSD's attrac- 
tive features. There is an open intellectual environment 
wi+& a great deal of interaction among departments. For 
example, the medical school. is integrated with the basic 
sciences on the General Campus, and some professors serve 
in both:? areas. 

UCSD emphasizes the importance of research to its 
faculty members. A facultv member' s research is a major 
factor in the tenure decision and serves as a criterion for 
the advancement of tenured faculty. 

UNIVERSITY OF i&L!3.~IA AT !3IRclIXGH.V1 

The University of Aiabama at Birmingham (UAB) be- 
came one of three independent campuses within the University 
of Alabama system in 1969, growing out of a Univsrsity of 
Alabama extension center established in 1936 a;ld a medical 
school which opened in 1945. Principal units of UAB are the 
IYedical Center, the University College (undergraduate unit), 
and the Graduate School. 

The financial report for the 1973-74 school year showed 
that UAB had revenues of $109 million, including $26 mtllion 
in Federal funds. UAB employs 6,700 people, making it tne 
largest employer in Birmingham and the second largest in 
Jefferson County. Student enrollment during the fall of 
1974 das estimated at over 10,OrJO: 7,300 undergraduate 
and paraprofessional students and 3,100 graduate and pro- 
fessional students. 

Federal science f;u?ds 

Federal science funds to UAB have increased from 
about $3 million in 1964 to $18.4 million in 1974. The R&D 
component of the Federal science funds has increased from 
less than $3 million in 1964 to $15.8 million in 1974, 
over 400 percent. UAB ranked 80th in Federal R&D funds among 
colleges and universities in 1964. In 1974 UAB ranked 40th. 

About 72 percent of the Federal research funds went 
to the UX3 Medical School, where the two primary research 
areas are cardiovascula r disease and cancer. The NationaL 
Institutes of Health (?JIH) has greatly increased its 
fundiAg of these research areas during the 1967-74 period. 
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L Wd3 official told us that, except for XI!? General 
Research Support, UAE was not very successfl;l ir: getting 
Federal institutional support f?L?c?s. ?or examcle, U;.3 
applied for, but was not abie to get, fuz-~ds unger Pro:ect 
THENIS, DOD; Sustaining University Program, NaZionai 
Aeronautics and Space Administration; Health Sciences 
Advancement Awards, NIB; and the Science Development Pro- 
gram, NSF. UAB did, however, receive some fqunds under XSF's 
College Science Improvement Program through ccnsortium 
arrangements. 

Factors accounting for growth ir? R&D -- 

UAB officials told us that the growth of UAB 
could not be attributed to one particular factor and that 
it was a matter of timing which was in UAB's favor. They 
said that: 

--TJAB adminrstration had created an environment 
which encouraged recearch along with teaching. 

--UAB had attracted outstanding research faculty 
members with national reputations in their 
fields, who attracted research funds. 

--UAB had implemented the principle oE academic 
freedom allowing the faculty to decide their 
research interests. 

--UAB had developed strong research capabiiity 
in the national priority research areas of 
cancer and cardiovascular disease. 

--UAB had recently established 12 endowed faculty 
chairs to aid in recruiting outstanding scientists 
and scholars. 

--Local community support from business and civic 
interests helped in providing construction 
funds when State funds were not available. 

COLORADO STATE UNIVERSITY 
. 

The Colorado State University (CSU), established in 
1870 as the Agricultural College of Colorado, became a 
State institution in 1876 and received its present name 
in 1957. 

CSU has three campuses located in or near the city 
of Fort Collins. The main campus is located within the 
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City. The Foothills and ?ingree Park campuses are used 
for educational and research programs in forestry, engineer- 
ing, and bioloGica sciences. CSi; also operates 11 research 
centers Statez.;ide. 

CSU grew slowly until ?.he end of .>iorld Xar II; 
registration- for the 1945 fall term xas 1,037. During 
the 1950s and 136Os, student enrollment increased sharply 
and reac:led 6,131 by 1960 and 17,045 by 1970. To accommo- 
date this growth, the main campus expanded to rr,ore than 
100 buildings, and the Foothills campus was established. 
Recently completed science facilities are a chemistry 
building, an anatomy-zoolog- building, and a microbiology 
building. Ruildil.gs for forestry and natural resources, 
home economics, and pathology are being constructed. 

Federal science funds 

Federal R&D funds to CSU increased from $3.7 million 
in 1964 to $13.5 million in 1974, a growth of 265 percent. 
in 1974 CSU ranked 45L1 in Federal R&D funds, compared to 
68t!! in 1964. In 1974 major Federal R&D funds came from 
NSF, 34.8 percent; HEW, 22.7 percent; the Department of 
Agriculture, 10.7 percent; and the Environmental Protection 
Agency, 7.4 percent 

During the 1960s and early 197Os, CS3 received awards 
of $3.9 million under several Federal science programs. 

Departmental Science Development (NSF) $ 600,000 
College Science Improve:r,ent Program 

(NSF) 133,700 
Project THEMIS (DOD) 2,340,OOO 
Sustaining University Program, (National 

Aeronautics and Space Administration) 836,900 - 

Total $ 3,910,600 - 

Factors accounting for .:rowth in R&D 

CSU administrators and researchers pointed out 
several factors accounting for CSU's growth in R&D. 

, --The administration is dedicated to research. 
The faculty feels no limitation from tne 
school when pursuing research efforts. The 
administration is willing to gamble on hiring 
young resehrchers. 
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--CSiJ I-iired some top qua!-it;i researchers in a 
few areas, which enabled CSU to have a nazioza: 
impact in C_hcse areas. 

--Some CSU researchers acre able to obtain funds 
in areas of Federal Government interest. >!an:~ 
projects are heighted toward aDPlied research. -- 

--Federal institutional development grsnts enabled 
the recipient dePartments to build u? their 
research capabilities. 

--In one college, a major effort was made to re- 
Pl r: c 0 'qr_ulty members who had discouraged 
. .Tith persons dedicated to escellence 

and education. 

--Most CSU research ers are relatively young, and 
barriers between departments are low and 
therefore makes it easier to develop inter- 
disciplinary research. 

BOSTCN UXIVERSITY 

Boston University, established in 1869, has become 
a large, independent, private university. It offers 
programs to its students in about 130 areas of concentration 
in i6 different schools and colleges. The largest school 
is the College of Liberal Arts. 

The unive-r.sity's undergraduate schcols and colleges are 
located at the Charles iiiver campus &iear the center of Boston. 
The University's Xedical Center, located in the south end of 
the city, contains the Schools of ;"ledicine and Graduake Den- 
clstry and the Unrversity Hospital. 

The university recently proposed a $12.6 million revenue 
bond issue to construct additions to the Schools of Xedicine 
and Graduate Dentistry and to other buildings. Since 1339 
the university has completed $100 million in construction 
projects. Another $100 million building project is about to 
be completed at the ?iedical Center. 

A university official said that the university has had 
three dif2ercnt administrations over the last 10 years. 
Since 1971) its present administration has tried to build a 
strong research program. Enrollment (graduates and under- 
graduates) during the fall of 1973 consisted of 17,000 full- 
time and 6,000 part-time students. Teaching and research 
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acti;ritie s are c3nduc+l2d by 1,230 full-time faculty members, 
two- i-r-- u -*ejv-=Js Qf whcm hold doctorates. There are over 1,000 
Pa rr,- tise sersor.nz 1 and about 1,800 support personnel. 
During fiscal :/ear 1975 the uni*Jersit;r received aVaT& 
anoilnting to almost $30 million frcm ' Feceral and non-Federal 
3;uvc2s L * --The unirlersity XeZFcal Center received about $17 
million, or 57 percent. 

Federal science funds 

. Federai science funds to the university have increased 
from S6.5 million in 1964 to $16.7 million in 1974, a 155- 
percent increase. Xi&C funds to the university have increased 
322 percent, from $2.9 million in 1964 to $12.4 millicn in 
197:. In 1974 the university ranlied 50th in Federal R&D 
funds, coaparec? to 83d in 1964. 

p. university official told us that YI3 General 2esearzh 
Suooort and ^ - the Science Development ?rogram, especially 
the Departmental Science Development Program, were a great 
help to the university. The university also received some 
funds from the Xational Aeronautics and Space Administration's 
Sustaining rjniversity Dr0gra.m. 

Fac%ors accounting for growt:h in XL3 

University officials cited these 'factors as ccn- 
tributing to tfie izrliversity's growth. 

--Its president' s outstanding leadership. 

---Freedom of faculty to do research. 

--Competent research faculty to attract funds. 

--Location of the university in a prestigious area. 

--TSe Grant and Contr acts Office which assists 
faculty in proposal preparation and in finding 
sources of funds for projects. 
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