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R&D Expendltures of State

Public Instltutlons, Flscalﬁ

_Year 1973

Introduction . _ v

 The National Science Foundation (NSF) has the
. mission of conducting a continuing measurement of the
national resources devoted to scientific activities. Data
on funding and manpower are gathered by meaiis of a
series of surveys that cover the different performance
sectors. The R&D activities of Federal agencies,
industrial firms,.and universities and colleges are
covered on an annual basis, and those of nonprofit

" institutionsare covered every few years. In the 1964-73

decade the R&D activitjes of State government agencxes

 sWwere also reported on three occasions.

The latest of these reports, Research and Develop-
ment in State Government Agencies, Fiscal Years 1972
and 1978 (NSF 75-3083), provides data on State agency
R&D funding and manpower. This report does not,

however, combine such data with similar data on State.

universities and colleges, even though these institutions

«constitute another arm of the State government
apparatus. Data on universities and colleges are
collected and publlsheddm a separate NSF series
covering all institutions of higher education. The latest
report from this series is Expenditures for Scientific
Activities at Universities and Colleges, Fzscal Year,
1973, to be pubhshed at a later date.

To close an analytic gap, the present stuay combines
data for 1973 from both reports, showing State public
R&D expendxtures i the aggregate and by mdwxdual

TN

university R&D efforts can be useful in assessing the
factors that contribute to economic and social change
within the States. Thesd combined expenditures, repre-
genting funds that were disbursed by the budget offices
of State agencies and universities, amounted to $1,990
million in 1978 — or 6.5 percent of the national $30 427
million R&D expenditure total

Between 1964, the first year comparable data were
collected, and 1973, the average annual rate of growth
was 11 percent (chart 1). Whei\converted to constant
dollars, the amounts reflect a 7-percent average annual
increase, which contyasts with a constant dollar

increase for,overall national R&D expenditures of 1:

percent per year.

N

1See National Science Foundation, National Patterns -of R&D
Resources: Funds & Manpower in the United States, 1953-1974 (NSF
74-304) {(Washington D.C. 20402: Supt. of Documents. Us. Govem
ment Printing Office, 1974).

Chart1. R&B expendutures of State public
institutions, FY 1964, 1968, and 1973

{Billions of dollars)

3 —
/Current dollars
L .
’ a
1k , Constant 1967 do!lars/
0 .

1964 1968 1973
2Based on GNP implicit price deflator.

SQURCE: National Science Foundation

{Preparéd in the Governmeut Studies Group, Divisiou of Science Resources Studies)
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The basic data are ag follows: .
R&D expenditures
{millions of dollars)
1964 - | 1973
. Total, State pubhc institutions. ... $710.5 51,9895
State universities and colleges ........ '638.5 .'1 ,72'5.7
State government ageneies . .. ... .. ... : 72.0 _ 263.8

1Excludes sumg dire Sjcd to State universities and colleges by State
government agenciesfor R&D performance.

The first cdtegory in-the tabulation above shoivs

" R&D performance by State universities and colleges for

all sponsors except State government agencies. The
second category represents all the research and develop-
ment sponsored by State government agencies in 1964
and 1973, respectively, whatever organizations may
have performed the actl'xhl work. ’ '

State Agency/State Umversxty
Comparlsons

The R&D operations of State govemment agencies
and those of State universities are conducted under |
different conditions and with different points of view.
An overlap betWeen the two worlds occurs in the area of
State umversxty R&D performance under State agency
sponsorship, but this area’is not a large-one. A trend is
developing, however, toward increased cooperation
between, State and local governments. and university

* departments, and one measure of this trend is the,

increasing dollar level of State agency R&D program
performance by State universities, a figure which rose

from $8 million in 1964 to $28 million in 1973.

The hajor difference in R&D emphases betwagn
State universities and State government agencies is
that the former, aside from the teaching function, have
the dual role of developing a knowledge base and
contributing expertise to public service projects, while
the latter are focused almost entirely on practical
problems. The laboratories at the State agency level

. are mainly organized to find answers to needs that arise -

in program administration and for the most part are not
geared to long-range or broadly based investigations.

Both State government agencies and State universi-
ties and colleges are primarily funded by the Federal
Government, to.the extent of 51 percent of the State
agency R&D effort arid. 64 percent of the State
umversxty R&D effort in 1973. Beyond that point,

‘'however, State agencies are almost entirely funted by

State appropriations for the remainder of their work,

" whereas State universities draw support from a number
.

)

L

_' of sourges. In 1973 she'secohd most important -R&D

source for State universities wag their own unrestricted
‘funds that were derived from a variety of original
sourees, such as tuition, endowment, and general-

. purpose grants and appropriations, These funds werg

budgeted by the universities fof R&D purposeg and
_constituted an R&D source that is university-controlled.
This source for the universities was closely followed in
1973 by funds from State government appropriations

- that were earmarked for R&D purposes: funds to

agricultural experiment stations and furids from State
agencies for R&D work. Most of the rest of the funding

~ was provided by private industry and nonprofit organi-

zations. Although small in the State university’ R&D
total, these private sources played a more important
part than in the case of State government agency R&D
funding, where these sources were insignificant.

Sources of support affect the scope and nature of the
work undertaken. The Federal funds to State govern-
ment agencies are mostly transferred under categorical
grants on a matching basis, requiring some degree of
financial commitment on the part of the States and the
meeting of specified program requirements. All of the -
work of State governmerit agencies, whether financed
by Federal or State sources, is restricted to the

s may fit into a Federal framework. On the other
and, Federal monies flowing into State universities
and colleges are transferred under a variety of agree-
ments; contracts, matching grants, and outright
grants. -

. chlevement of specific State goals, even though these . -~
g
h

‘J

Most of the R&D work of State universities and
colleges is comparatively unrestricted. Since so much of
their effort is commissioned by Federal agencies, it is

“primarily addressed to issues of a national nature.

Many federally supported programs are de_pendent on
the extension of fundamental scientific knowledge
across a broad front. Much work supported by universi-
ty-controlled funds is also of this nature. Only a small
portion of the university R&D total is derived from
‘State-appropriated funds earmarked for R&D purposes.
Thus, the R&D support given to universities tends to
underwrite basic research rather than applled research

or devélopment. : '

In 1973 State universities and colleges reported 65
percent of their R&D expenditures #s-basic research,
whereas State government agencies reported only 22
percent of their R&D expenditures in that category
{chart 2). By contrast, the univergity.share for applied
research was 29 percent and the State government
agency share was 62 percent.

g
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Chart2. Distribution of R&D expenditures of
State government agencies and State
o universities.and colleges. FY 1973 .

r

_ By charactér of work -
{Percent of R&D total .
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SOURCE: National Science Foundation . * ' o

Between the two groups fields of science distribution

showed some similarities and some marked differences.

In the case of both Stat’ universities and -State
-government agencies the life sciences (biology and

clinical medical sciences) made up approximately one-

half of the total (chart 2). The engineering sciences also
received similar shares (11 percent and 12 percent). The
chief difference was found in the social sciences, which
accounted for only 9 percent of State university and
_college “expenditures but 25 percent of State govern-
ment agency R&D expenditures. Also, the physical
stiences accounted for 11 percent of the Stateuniversity
and college total against 3 percent of the State
government agency total.

The dominance of the life sciences ‘stems primarily

o . .

- . . RN 4 .
both Federal and State governments. The chief Federal
sponsor of State university R&D work is the Depart-
ment of Health, Education, and Welfare (HEW), and
this agency also is the chief Fgderal sponsor of work at
the State agency level. State agencies additionally
place a large portion of thair own funds in health R&D
pfog;ams. Iit .contrasting field-of-science areas, the

“high share for the social sciences in State government
agency support is influenced by agency investment in

educationM&D programs, and theNow share in State

university support is partly a refliction of the far
greater emphasis placed on other fiel
university R&D projects. As to the physical sciences, a
sizable portion of the State universily R&D effort is
directed to work ongdefense, spacé, d atomic energy
programs, all of which are closely involved with the
physical sciences; such ?is not the case with State

agencies.

The Public Sector

R&D ékpenditures of State public institutions are
concentrated to a degree among a few leading States.
In 1973 California led by a significant margin with 15
percent of the total, and the five leading States. —
California, Texag, Michigan, New York, and Wisconsin

—_ account,éd for 38 percent. The share of the next

ranking States, however, were fairly evenly distributed

(table 1). The 25th State, Hawaii, still accounted for -

1Y% percent.

As might be expected, considerable correlation can

" be found between the leadership of States in public

R&D expenditures and their relative rankings in State
population, total personal income, and total State
government geneljaI‘ expenditures. The leading 15
States in public R&D expenditures included 11 that
iere among the leading 15 States in populagion, 10 that
were among the leading 15 in total personal income,

and 12 that were among the leading 15 in State

government general expenditures.

3 .
This correlation is not quite as close, however, as in

the case of State government agency R&D expendi- ‘

tures.’ State university and college R&D activity,

which is heavily dependent on Federal support, is -

somewhat less tied to the population and wealth of
individual Statés than is the R&D activity of State
agencies, alth'ougﬁ more populous and wealthy States
are likely to foster the growth of State universities able
to offer greater capabilities for R&D performance.

2Gee National Science Foundation, Research and Development in
State Government Agencies, Fiscal Years 1972 and 1973 {(NSF 75-303)
{Washington, D.C. 20402: Supt. of Documents, U.S. Government

. from the exterSive concern with health on the part of . Printing Office, 1975.)
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[Aruitoxt provided by Eic:

{209,851,000). .

3Both p\opulatlon and personal income totals include data for the
District of Columbia. Therefore the shares of total shown for'the States
within these two categories do not add up qu‘te ‘to 100 percent since
the District of Columbia is omitted. S

Current Popul. }m

n Reports, Series’P-25, No. 520, July 1974; U.S.

Department of Comimerce. Bureau of Economxc Analysis, Survey of-
Current Business, Volume 54, No. 4, April 1974; U.S. Department of
Commerce, Social and Economic Statistics Administration, Bureau of

~ thg Census, State Government qunces in 1973, Series GF73, No. 3,

August 1974.
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- TABLE1. DISTRIBUTION OF R&D EXPENDITURES OF STATE PUBLIC INSTITUTIONS AS COMPARED WITH OTHER
STATEINDIQATQRS FISCAL YEAR 1973 N N ) .
{ ‘ . . Totul State government
State public R&D oxpendituros Population - Total personal income . general expenditures”’
. Percent * Percent .- _ Porcent Percent

¢ Stato - Rank of total ~ Rank of total Rank of total Rank of total

Total, ali States ... $1,990 13210 341,032,045 $108,086

[in millions] r - - - -

, California....... 1 1655 1 9,82 1 10.88 2 » 106
S Texas........ . 2 6.0 - 4 6.62 -6 4.96 - A , 40
Michigan ...... 3 5.9 7 - |, 431 7 4.77 5 4.8

‘NewYork.....:| o 4 5.6 .2 870~ 2 1002 |° 1 .12 S

Wisconsin'.. ... 5 4.7 16 218 - 16 2.05 H 25
Washington. . .. 3] 4.0 22 163" 20 1.66 . 16 -2
linois. .. ...t 7 3.2 5 5.35 3 626 4 5.2
Colorado ...... 8 3.1 28« 1.16\ 26, 119 28 1.1
North Carglina. . -9 2.9 12 2.51 14 2.11 14 2.2
Minnespta . ... 10 - 28 .19 1.86 18 1.86 12 23
indiana........ 11+ 2.7 1 2.53 1 2.53 19 1.8 R
Florida ........ 12 26 8 3.68 9 “3.46 9 31
Pennsywama 13 2.6 3 © b.67 4 -6.64 3 5.8
Georgia ....... 14 2.2 14 2.28 'z 1.97 15°* 2.1
Ohio.......... 15 2.2 6 5.11 5 5.21 9 3.8

o N . Y .

Virginia........ 16 21 .13 2.29 12 220 17 2.1
Oregon........ 17 1.9 3 1.06 29 1.01, 29 1.0
Missourl . ... .. 18 1.8 15 L. 13 ., 218 % 20 1.6
Utah.......... 19 18 . 36 v 55 37 w0 .45 37 .6
lowa ... ... 20 17 % 1m0 23 1.37 2 4Ty
Kansas........] 21 16 30, 1.09 N7 SR LR R 33 Y]
Arizona ....... 22 1.6 32 © .08 3 o .90 32 1.0
New Jersey .... . 23 ! 1.6 9 3.51 8 4.1 10 3.0
Maryland . 24 ‘1.5 18 1.4 - 15 2.10 13 2.2
Hawait ........ 25 15 a0 - 40 s 43 H 8
Alabama ., ... ‘26 1.3 21 1.69 25 1.28° 23 1.5

-Louisigna .. .... 27 1.2 20 1.79 - 22 1.40 18 1.8
Oklahgma .. ... 28 5 11 - 27 1.27 28 : 1.08 25 1.2 -

 Kentugky...... 29 1.0 23 1.59 -24 1.28 21 1.6

Alaska........ 30 1.0 . -50 .16 49 .18 38 .6
Mississippi..... 31 1.0 29 1.09 32 .76 30 1.0
Conneéticut.-. .. 32 . 1.0 24 1.47 19 1.76 22 1.5
New Mexico ... 33 1.0 37 .63 39 .40 36 .6
Nebraska ...... 34 1.0 35 73, 3 .72 39 .6 \
Massachusetts . 35 - .8 10 - .77 10 2.95, 8 3.2
Tennessee . .... I}y 8 17* 1.97 21 1.68 v 24 1.5

« South Carolina . 37 .6 26 1.30 © 30 1.01 27 1.2
Arkansas ...... 38 .6 33 .97 33 73 - 35 7
Idaho......... 39 5 - 42 37 ﬁ .32 43 }

Montana ...... 40 . 5 43 ) 3 44 .

- West Virginia . . | 5 -34 .85 3B . .67 31 1.0

"Rhode Island. . . 42 5 39 * .46 .. 36 .45 41 5
Verniont ...... .43 4 48 , 2 48 .18 46 3
Maine ........ 44 4 38 .48 40 .39 4 ' .5
‘South Dakota . . 45 4 44 33 47 ' .29 47 o 3

\

‘Wyoming...... 46 4 49 p 1.7 50 -~ .16 50 2 .
North Dakota . . 47 ) ‘45 31 C 45 .30 45 3
Nevada........ 48 4 47 .26 . 46 .30 49 3
Defaware ....., 49 .3 46 .27 43 31 42 o -4
New Hampshire 80 .2 4 .38 41 \ -.35 © 48 3

'Erovnsfonal estimate of residert population as of July 1, 1973 SOURCES Department of Commerce, Bureau of the Census,




Performers

When State public R&D expendltures are studied in

terms of performers, the outstanding fact is the extent
_ of the State university effort. In 1973, of the $1,990
million total, the largest share by far — 88 percent —
was assigned to State universities and colleges (chart
3). Only 9 percent was expended by 63tate government
agencles in direct performancé of R&D work, and 3
percent.was allotted to other performers (private firms,
nonprofit orgamzatlons +local government agencies,
mcludmg local uruversntles and colleges, prlvate
' . : &

% .

Chart 3. Distribution of R&D expenditures of
State public institutions, FY 1973

$1,990 million

'l

By performer

S

\ mentagencies

State universities
and colleges 88%

[y

{ By source of funds

~ . Foundations and

health organizations

4

A}

Industrial
firms

Federal Government = A_—Oﬂ'.\er 2%
63%

State sources or
State-controiled’
29%

v

State govern-

b . -

[N

universities and colleges, and Iocel and ‘multigovern- -,

“mental agencies — all under grant or contract from

State government agencles)

. In every State except four, at least 80 percent of the
State public R&Di:totalwas performed by State
universiti¢s and colleges (table 2). In 1973, of the 900 or
more State public institutions performing research and .
development in the Unitéd States, the 10 leading
institutions were State universities, and these ac-
counted for 27 percent of the State public R&D
expenditure total’ The top performer was the Universi-
ty of Wisconsin—Madison with R&D expeﬁdltures

samounting’ to $84 million, followed by the University of

Michigan ($69 million), the University of California—
San Dlego ($67 million), the\UmverSIty of California—
Berkeley ($57 million), the §Jniversity of Minnesota
(853 million), ‘the University of Washington (853
million), the University of California— Los Angeles
($52 million), the University “of Tllinois—Urbana ($42
million), the University of Colorado (334 million), and
Texas A&M University ($34 mllllon) :

In 1973 New York was the only Staté in whlch State

'govemment agencies were responsible for most of the

performance — they accomplished 51 percent of the’
total. In no other State was a high share of the R&D

effort camed out by State govemment agencies. In

only six other - States — Maine, Alaska, Florida, .
Massachusetts, Kentucky and Illinois -~ did State

government agencles perform as much as 15 percent of

the publlc R&D expendlture total.

The chief State agency in Ne® York was the Roswell

" Park Memorial Institute, which spent $23 million,

_New York Psychiatric Institute ($7.1 million).
”.though these were important in the New York public

spublic institutions in 1973.

mainly. for cancer research, making it the 25th largest
State institutional R&D performer nationwide. All the
higher ranking performers were State universities. As
to nonuniversity performers, the next in rank were the
New York Department of Health ($7.4 million) and the
Al-

R&D effort, they ranked 63rd and 65th among all State

Lo
(s

New York is in a umque category because the
expenditures of New York State agencies for R&D
purposés are unusually large. In 1973 they were almost'§
twice those of California, the next Statg. This fact
alone would tend to reduce the share of R&D perform-

3Data taken from National Science Foundanon “Expenditurés for
Scientific Activities at Universities and Colleges, Fzscal Year'1973, to
be published lafer.

.




ance on the part of Sl;ate umVersrtnes and colleges,

which was 46 percent of the New York total in 1973,
~ Another factor is the low level of State university’ R&D

~ expenditures relative to other leading States (table 2).

the same time New York was second only to California in the level of
its combined public and private university and college B&D support.
-In 1973 four of the top 20 academic institutions in terms of R&D
funding were lpcated in New York State; all of them were private.

L Massachusetts was:similar to New York in the low ratio of R&D
performance on the part. of its State universities and colleges to overall
university and college R&D performance — 4 percent in the case of
this State: In 1973 Massachusetts ranked third after California and

TABLE2. . R&D EXPENDITURES OF STATE PUBLIC
INSTITUTIONS, BY STATE AND PERFORMER:
. _ FISCAL YEAR 1973

[Dallars in thousands)

- - >
!private firms and individuals, private nonprofit organizations, local
government agencies, universities, and colleges, private universities
and colleges, and local and multigovernmental agencies performing

research and. development under grant or contract from - State_

government agencies.

"2 Includes $28,485 thousand performed for State government agencies.

*Research and development performed directly by State agency
persongel.

" Although State university R&D expenditures were i State State Other .
. . . ) L, ~ R&D universities [government | perform-
relatively low in New York, those of .the private State total  |and colleges| agencles ers!
ersities were relativel h1 fa t, the o - : . —
universiti a y gh in fac h hxghest f Total, all States . | $1,989,511 [41,754,218 | 36178,083 - | 657,210
any State.* 3 :
g ) . . California . ' 307,600 275,452 24,023 8,125
: ' Texas ........ 118,124 11,121 4,575 3,428 .
.Sources of Funds S Michigan ..4..| 118324|° 111,946 5,760 628
New York..... 110,530 51,006 55,925 -3,599
- As previously mentloned the Federal Goverment is  Wisconsin’. .. 92,645| = 89,102 3,147 39
the chief source of funds for both State gdvernment Washington... | 78,848 69,321 3.716 Ty
agencies and State univermtxes and colleges (table 3) Hliinois . .. ... .. 64,112 53,119 9,334 1,659
Colorado ..... 61,346 56,204 1,824 3,318
In 1973 Federal agencies provxded 63 percent of the oo Caraling . 67597 | 83762 2671 1184
‘public agency support ori an agfregate basis (chart 3).  Minnesota . ... 56,469 63,701 840 1,928
Most of this support was given to State universities - Indiana . ...... 53,002 51,932 1.014 . 146
and colleges, but approximately one~tenth wag directed Florida ....... 52,355 42,462 9,388 | 505
. Pennsylvania . . ‘62,277 45,931 5,161 1,185
to State government agencies. Georgia. . ... 44742 42268 1448 | 1020
Within the Federal Government, the Department of  Ohio ----.-... 43,088 38,155 2,007 2,93
Health, Education, and. Welfare (HEW) accounted for Virginia ... ... 40,808 34,331 5,578 899 -
“QOregon ....... 37,770 33,982 1,439 2,349
approxunately one-half of the Federal support to Missouri .. . 36119 | 34461 1'236 422
The major funding source within HEW  was. the‘ Utah ......... 34,889 33,306 670 913
National Institutes of Health. The National Institute of ~ 1owa.....:... BaN|. 203 980 386
Mental Health and the Office of Education also  Kansss ....... 32,715 31,277 620 818
© Arizona....... 32,417 30,321 ‘904 1,192
provided _support. Other Federal funding sources were . Noa Jmey 31453 25913 2502 3038
the Natlonal Science Foundation; the Departxhent of  Maryland ..... 30,504 27.717 2,295 582
Defense, the National Aeronautics and Space Admin-  Hawaii ....... 29,110 26,859 1,860 391 "
istration, the Department of Agriculture (pnmanly Alabama. .. ... 26,164 24,878 407 879
Louisiana ..... 23,779 21,953 |, 1,506 320
through the Cooperatxve State Research Servrce{ aod . Okiahoma. .. 21’588 19633 169 259
the Atomic Epergy Commmsmm - , Kentucky .. ... 20,713 17,124 3,065 524
. o Alaska........ 20,591 16,560/ 3,931 100
Funds controlled at theState level,-whrch are divided P o o
s . 3 . =d o 3 Mississippi . . .. 20,1 19,023 582 551
into two categories, represented 29 percent of the total ~ Flssbh o1 I0dm | leam| 2608 302
in 1973. The first category, ‘which made up almost  newMexico... | - 18,970 18,170 740 60
- Nebraska .:... .18,008 17,711 285 12
three-fifths of State- controlled funds, consisted of Mo stts w42 | 1050 2660 2.175
State government funds earmarked for R&D purposes: » )
. Tennedsee . ... 15,163 12,356 1,686 1121 ,
. tha.t. were' appropnated to Sl:ate umver'srtres, fnclud.lng  South Garolina 12889 10975, 1069 845
affiliated agricultural experiment stations and medical ~ ~ Arkansas ..... 11,032 10,185 26 ¢ a2
.schools, as well as funds appropriated to State agencies ~ [deho . ...... o % g-gg 1'702? %"} .
that were used for the performance of State ‘agency T ' ) )
. 3 ‘ West Virginia . . 9,073 6,960 1,080 1,033 . )
R&D programs. The second category, which made up Rhodelsiand .. | ; 5,058 8855 |, 163 10
the remaining two-fifths, consisted of State universities’ Vermont... ... 8,294 7,188 75! 351
’ Maine ........ 8,292 6,438 1,661 193
and colleges’ own unrestricted funds that were budgeted South Dakats 7979 6711 636 6z
by the institutions for, R&D purposes.
& ' : Wyoming . .... 7.576 6,678 7| 121
- St North Dakota. +7,359 6,701 " 423 235
“While 60 percent of all university and college R&D expenditures, Nevada....... 7.343 6,449 851 43
piblic and private, was accounted for by State universities and Delaware ..... 6,004 5,760 165 79
" colleges in 1973, the State universities and colleges in New York . New Hampshire 4,006 3,856 137 13
accounted for only 15 percent of the university and college total. At

" New York in total R&D expenditures by universities,and colleges.
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"-. - TABLE3. R&D EXPENDITURES OF STATE PUBLIC INSTITUTIONS, BY STATE AND SOURCE OF FUND.S:

. , . FISCAL YEAR 197'\3 . 1 \
. ' [Dollars in thousands] ) ' .
. 4 -
State sources or State controlled .
. : State State Foundations Local
' R&D Federal government | universities’ | and health Industrial | government-
State ) total sources Total funds own funds organizations| ~ firms sources Other
Total, all States . | $1,989,511 |181,249,155 | 586,136 | 2$340,334 | 33245802 | 959,670 $52,605 $7,809 $34,136
. - .
California . . . .. " 307,600 234,959 57,780 13,780 44, 12,066 2,184 . 253 . 358 |
- Texas ..... e 119,124 66,566 - 37,966 28,870 9, 6,225 4,832 140 3,395
Michigan ..... 118,324 73,990 . 28,728 12,552 16,17 ' 6,274 6,389 388 2,555
New York..... 110,530 53,852 47,441 43,154 4,28 2,488 6,142 496 41
. Wisconsin .. .. 92,645 - 49,601 36,665 19,066 17,589 2,649 1,210 18 2,612
Washington . . . 78,848 60,37é ‘13,447 10,854 1 2,593 1,361 1,557 335 1,776
. llinois........ 64,112 38,602 21,883 11,431 10,452 1,224 777 560 1,066
Colorado ..... 61,346 48,008 5,957 * 5,305 652 | 2,066 4,391 431 493
North Carolina . 57,597 36,248 16,743 15,235 1,508 2,181 1,546 - 138 741
Minnesota . ... 56,469 32,183 17,670 6,455 ! 1,215 | - 3,116 1,283 - 2,217
Indiana ....... 63,092 ‘41,343 8,27“8 1,063 7,215 904 1,754 576 237
Florida ....... 52,355 27,486 21,757 5,958 15,799 1,277 997 _14p 692
~ Pennsylvania . . 52,277 35,306 13,253 4,497 y 8,756 1,244 1,457 ., B2 971
Georgia....... 44,742 18,942 22,440 16,161 6,279 493 1,907 406 554
Ohio ....... .. 43,098 | . 27,004 11,336 ) 8,999 2,337 * 1,655 2,148 , . 167 788
. Virginia..... . + 40,808, 24216 | . 12986 | 10,127 2,859 1,344 .1,257. 63 942
£5  Oregon,..... . 37,770 - 26,175 8,474 6,102 2,372 1,320 1,044 ° 152 605
Missouri ....!1.] 36,119 15,645 19,055 6,654 12,401 287 677 15 440
Utah ......... 34,889 27,111 4,760 2,673 2,087 %ﬁ}{"- 850 1,108 236
‘fowa......... ) 33,430 20,962 10,494 5,101 ,5,393 - 919 147 | 608
Kansas ....... . 32,715 21,008 | 9,707 5,573 4,134 566 804 282 ‘258
Arizona....... 32,417 . 18,189 - 11,218 7,203 4,015 876 948 95 - 1,093
New Jersey ... 31,453 16,406 13,197 7,737 5460 |° 740 + 236 72 802
Maryland .....| - .430,694" 20,326 7,787 " 7,300 487 956 546 4 I 75
Hawail ....... 9110 |- \17,362' 10,987 10,?32 55 363 65 130 203
Xiavarra......| 26,164 18,790 6,000 4,096 1,904 an 743 a3 217
Louisiana ... . 23,779 " 9,609 12,659 P549 11,110 645 804 - 62
Oklahoma. .... 21,588 12,199 7,341 5,517 1,824 345 485 = 1,218
| ‘Kentucky ..... 20,713 11,146 8,255 . 3,390 * 4,865 662 409 142 99
b Alaska........ 20,591 , 13,956 5,1?6 2,126 3,000 . 207 _ a4 | - ' 818
Mississippi ...} 20,156' © 9,880 8,400 4,908 3,492 o662 T 720 | . 380 | 114
Connecticut.. . . 19,381 8,367 9,875 - 2,394 7,481 545 107 a7+ | - 440
New Mexico. .. ) 18,970 14,741 | © . 2,883 1,682 - 1,201 182 653 | 13 498 |
" Nebraska .. ... 18,008 7,252 9,869 6,328 3,541 . 362 431 36 58 |
Massachusetts 15,412 11,061 3,529 2,792 737 324 3% 14 \
-~ . - 4 U ‘A -
Tennessee .. .. 15,163 12,373 | ¢ 1,611 980 - 531 R 254 - 560 76 - 389
South Carolina 12,889 6,010 5,770 5,697 173 | 589 396 12 112
Arkansas "..... 11,032 5,743 4635 .| , 4,178 457 136 370 . - 148
idaho ........ 9,790 4,284 5,035 4,311 724 28 432 1 L
Montana..... 9,418 4,212 4,243 2,659 1,584 . 112 801 - . 50
- N
West Virginia . .- 9,073 6,373 2,280 2,217 67 | . gﬂ 128 - 240
Rhode Island . . 9,058 7,663 1,044 524 520 161 . 52 100 -39
Vermont...... 8,294 5,862 1,897 737 1,160 228 139§ - 168 -
Maine........ 8,292 5,138 2,802 1,333 1,469 89 253 - .10 -
South' Dakota . 7,979 3,690 3,574 2,976 598 81 219 38 . 377
Wyoming . ... .. .7,576 5,022 1705 | 1,705 - - a1 137 671 - .
North Dakota. . 7,359 3,075 3,035 2,944 -91 . 97 < 286 - 867
Nevada...... . 7,343 4,218 2,424 11,502 922 149 448 .42 62
! Delaware ..... 6,004 3,639 1,573 701 %2 510 231 - 51
New %mpshire 4,006 2,901 768 506 262 k%] : 11 - 292

10f this total, $1,115,591 thousand was directed to State universities
and colleges and $133,564 thousand was directed to State-government
agencies. : ’
40f this total, $214,816 thousand represented State-appropriated
funds that were provided directly to State universities and colleges,
largely for work at agriculttral experiment stations, and $125,518
" thousand represented State-appropriated funds to State agencies that

, wereused for R&D purposes. . . N
. * . a
Q o .
ERIC - -
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3Unrestricted funds from all sources except the Federal Government
that State universities and colleges were free to spend feg R&D
purposes and that were so budgeted. These saurces ie:\‘?.‘luded
endowment income, tuition andsfees, general-purpose State or local
government appropriations, and general-purpose grants from industry,
foundations, health agencies or other outside sources.
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TABLE4. RED EXPENDITURES OF STATE PUBLIC Much smaller shares of total State public R&D funds
INSTITUTIONS, BYFSlgé‘XE ¢21£RC:3/7\§ACTER OF WORK:. were provided by private sources: foundations and

e : , health organijzations,-3 percent of the total; industrial
N firms, 8 percent; “other” (private individuals and
R&D . Basic’ Applied’ | Develop- professional societies), 2 percent. Less than one-half of
1 percent was profided by local governments.

[Dollars in thousands]

State total research research ment.~

Total, alf States.. | $1,989,511 | $1,193,721 | $650,875 | $135,915

. California 307,600 187,451 102,954 17,189

119,124 | . 84121 30,666 4,357

Michigan . .- 118,324 79,608 32,289 6,427 o .
110,530 59,584 45,568 5,378 :
Wisconsin |... 92,645 82,043 6,992. 3,620 * b

Washington. .. 78,848 47,431 28,086 | . 333 Character of Work
~lllinois 64,112 40,010 | 23,482 620

 Colorado - | 81 3% 3%232 fgg% g 2 In 1973, of the State public R&D expenditure total,

Minnesota .... |* 56,469 23,721 29,261 3,487 60 percent was directed to basic research, 33 percent to
indiana 53,002 33,948| 1091 8,233 applied research, and 7 percent to development (table
Florida - 52,365 28,660 | 16,929 6,766 4). The greatér weight placed on basic research is a
Pennsylvania . . 52,277 ~ 30,949 37.417 391 . - . .
Georgia. .. ... 44.742 19067 | 22871 | 2804 reflection of the nature of State university efforts.’
43,098 26,717 15,834 | 547 University research is closely related to the traditiorial
Virginia .. .. 40,808 '23’155 15,481 2,172 academic role of pursuing knowledge for its own sake
37,779 21,451 12,761 3,558 .and provides, among other things, a method for the
36,119 25,261 - 6,163 4,695 . . . . .
34889 22'100 10.034° 2.755 tr%ammg of scientists and engineers.
33,439 27.871 4,182 1,386 . '“ ) |
Kansas .. 32.715 ; 4" g0 | 15.216 2,669 - .S_tat(.e go.vemment”a.gencnes., on the other hand, are
Arizona. . ..:.. 32,417 21,109 7,941 3,367 primarily interested in solving problems related to
“Nne;vr\; ;Jae;rcs’ev 3(1)2952 ;‘;?‘gg 13.2?3 3%‘8’3' " program -administration, and most of the efforts they
Hawafi ... .- 29,110 | 16,921 9,044 3,145 -~  sponsor are applied in nature. Nonetheless, the State
* Alabama 26,164 0,446 16,296 1422 university effort “fas_ otf suffxcu?.nt magnltude in 1973 to
Louisiana 23779 | © 16,014 7.421 344 make the State university applied research total almost

Oklahoma 21,588 12,588 7,091 ~3,808 33
Kentucky 20713 9314 6511 4’888 four"times the comparable total of qsate govemment.

Alaska 20,591 5,796 | 14516 | 279 agencieg (table 5).

«

Mississippi ..... | © 20,156 9,262 9,274 | 1,620
Connecticut . . . 19,381 14,664 4,413
New Mexico. .. | 18,970 10,388 4,845
Nebraska 1. 18.008 12,548 5117
Massachusetts 15,412 9,976 4,298 . . TABLES. R&D EXPENDITURES OF STATE PUBLIC
S INSTITUTIONS, BY PERFORMER AND CHARACTER

Tennessee . ... 15,163 4,310 9,573 , s
- South Carolina‘ 12,889 6,479 6,279 ) OF WORK: FISCAL YEAR 1973

- - Arkansas 11,032 . 6749 3,479 {Dotlars in millions|
* ldaho 9,790 3,174 3,702 _
Montana 9,418 .5,990 3,187 Basic Applied | Devetop-

Total research | research merit

West Virginia . . 9,073 4,861 2,974 s
Rhode Isiand .. 9,058 | .6208( 194 ; Total,, 61,990 | s1,19 | s660 | $136
Vermont 8,294 3,743 3,397 , A v e : v
82924 2984 3,529 : State universities and o
South Dakota . 7,879 3,209 3,950 1,754 1,140 516 « 98
. ‘ -~ State government :
Wyoming 7,578 3,406 .34 agencies 178 50 110 18
orth Dakota. . . ‘ ST Other perf ! 57 -4 34 19
7,343 3713|2491 er periormers 2
Delaware 6,004 4,608 1,066 .
New Hampshire 4,006 1,851 2,063 2 1Al performers that were under grant or contract from State
: o government agencies except State universities and colfeges.
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Functlonal Areas . S . State level 39, 0006 at State umversxtle&and colle&s

_ C and 5,000 in the direct employ of State government'

. More R&D work performed by the Statesin 1973 was  agencies. The cost per scientist or engineer (S/E)

" in health than in any other area, whether accompllshed man-year at State umversntles and colleges was approx-

" by State universities or State govemment agencies. imately $45 000. This figure compares with $36,000 per

Approxnnately one-third of all State university and S/E man-year in State government agencies. These

college research and’ development was addressed to averages include not only salaries of scientists ‘and

medical and health-related problems Approximately > engineers but also all supportmg costs; ize., the salaries

ene-third of State agency R&D expenditures were also of technicians and other suppor personnel as‘well as
assigned to health purposes in 1973. . - supplies and all other ov_erhead items.

.
.

..Another important area is that of natural resources, . ' - "

. .representmg as much as one-fourth of the university St
e Age t Un v rsi Interface
R&D total.® Agricultural experiment statlons have at g ncy/S ate ivers ty

accounted for mast of the work at the umversnty levelin " o .date, State universities and colleges have not

R this category. Approximately one-fifth of the State been extensively used by State government agencies to
' agency R&D effort was assigned to natural resources in assist_them in solving problems - related to State

1973," ' - government admmxstrat;on In 1973 only 11 percent of .
_the research and development 3ponsored by State
, . . B - . government agencies ($28.5 million) was performed by
: , Fields of Sclenc? . - -« State universities and colleges. In 1964 and 1968 the

' e . : S ity work
In 1973 the life sciences accounted for 51 percent of amounts represe‘nted by State university work Wwere

~ _ State public R&D expenditures. Engineering and the approximately 10 percent of the total'State government
+ » social sciences each accounted fot 11 percent,’ the agency R&D effort o T .
%~ physical sciences for 10 percent, the environmental . State governments are now operating in an at- '\f", t
sciences for 8 percent, psychology for 3 percenf, and ﬁxosphere that is mcreasmgly conducive to R&D
" mathematics for 2 percent (table 6)- EE approaches. The cost squeeze on State budgets and the 7.

proliferating problems in environment, energy, and
-social services call for more technlcal inputs to policy-
making and more ‘efficient methods of -delivering
services that were'previously used. An important s
question facmg State agencies is how_.to ‘coordinate -, < ’
their own R&D efforts with those of o‘ther performers '

for the most effectlve results. s

E x\/ The emphasis on the life sciences is related to the fact
9 ‘that a major portion : of the- Stbte R&D " effort! is
concerned with activity in the areas of health and
natural resources, mcludmg agriculture. The T Tetnaining "
funds were rather evenly divided among a number of
« fields, largely reflecting the' State university commit;

- ment to support of science as a whole. ‘" . .
o . 4 State universitieg represent arich source for problem
: . he B . + .solving that is only beginning to be tapped. In the past
R&D Manl?ower S . : , decade Federal grants to the States have grown many’

times over, -drid a number. of them have represented the -
In 1973 approximately 24,000 scientists and engineers  kinds of categorical programs — in areas like water
. were engaged .in research and development on a ources, hoiising and urban dévelopment,.vocational .
. full-time-equivalent basis in pubhc mStlt“tlonS at the™ ::jlnmg, occupational safety, and-energy: conservation
' st , . — that have tended to involve uriversity faculty. Asa. ~

-

5See Nationdl Science Foundation, Expenditures for -Scientific _ , fesult, better management of State agency / State
- Activities at Uniuersities and Colleges, .Fiscal Year 1978 appéndix , ‘

tables. Functional data were derived from fields of science data for this ¢ ©oo- T ' - ot
. report: the health data mainly from the life sciences, ‘excluding an v - '
estimated ‘Amount for the agricultural sciences, and the natural ¢ This figure mcludes graduate students receiving compensatwn for
+ resources data from the agricultural and envrronmentai-sclences part txme services as smen’t’ists and engineers: . ®
. M . . : PN A o, . T
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TABLES ‘R&D EXPENDITURES OF STATE PUBLIC INSTITUTIONS BY STATE AND FIELD OF SCIENCE: FISCAL YEAR 1973
| R N [Dollars in thousands] _ A .
T - : Environ- | . e U - \
o 3 R&D ~ Life . Psychgl- thsical mental | Mathe- .|, -1 Saocial Other
o State i .total sciences ogy sclences | .sclences | 'matics - | Engineeting | sciences: | sciences
Total, all States . |$1,989,511 | $1,021,986 | 64,041 | $196951 | $156,504 | 42,072 | $226,665 | $213063 | 68,229
Californi4 . . ... 307,6@ 168,624 | , 14,262 36,5v71 ' 37%8,5 5,251 25,104 161812 C 3491
Texas ........ 119,124 57,832 2,653 14,644 X 2,778 " | 17,933 9,975 7,226
Michigan ..... 118,324 52,208 6,000 7,254 3,948 2,647 -22,796 20,127 3,344
N New York .~. ... | 110,530 73,700 2,754 ~7,769 | © 7,030 3117 5,256 8,444 2,460
. Wisconsin .... _‘92,645 32,932 . 4,728 10,730 13,3694 | * \3,349 5,046~| 15,040 - 7,452
Washington ... 78,848 a7219 | 1721 6,173 9,467 663 7,475 6, 164
Winois........ 64,112 | 22,766 v 3,120 6,758 4,338 ~-3,971 . 12,540 8,325 2,29
Colorado ..... . 61,346 24,707 | 2,705 8,177 3,974 © 1,089 6,139 7,065 7,490
North Carolina’. 57,597 33,889 992 1,652 1,208 985 5,878 4,525 8,468
» Minnesota .... 56,469 |, 34,331 1,036 3,991 971 . 909 5,012 _ 7,164 3,055
Indiana ... . 53,092 " 24,658 | - 1,056 6,731 448 1,473 - 6,899 9,580 2,247
4 Flerida ....... 52,355 © 25,632 1,846 5,901 2,170 1,437 . 6,275 9,033 . 61
- Pennsylvania’. . 52,277 |, 22,689 | 1,345 6,236 4,314 264 7.264. 7,342 2823 ,
- Georgia....... \44 742 " 19,123 1,199 5,277 595 1,302~ 8,628 8,475 143
* .Ohio......... 43,098 | 18,856 108 | at6d f 202 888 | | 7744 8,030 686
, Virginia ... ... . 40,808 21,801 454 4,473 2,327 767 6,656 - 2,509 1,821
Oregon....... 37,770 20,628 |° 785 - 2,257 5,845 - 383 . 1,721 1| = 6,077 68
Missouri ...... . 36,119 25,254 | 363 | 1,306 ‘ B85 353 A W . * 1,968 1,259
Utsh..:...... * 34,888 18,333, 1,659 3,090 L2582 | 2322 5,861 1,042 -
_ lowa ......... 33,439 19,811 31 4,524 - 266 1,288~ 3,658 3,432 129
. Kansas ....... 32315 |- 1770 | 2,858 1606 | 230 | se2 | . .358 | 337 824
Arizona....... 32,417 . 11,968 1,112 . 8,413 4,000 201 . . 3,538. 3,142 43
New Jersey ... 31,453 13,443 1,178 - 3,043 2,970 . 950 2,239 ' 5,213 2,417
Maryland . .... - 30,594 13,984 |. - 569 6921 2,897 | 1,974 337 | 13% ° 202
Hawaii ..... i .29,110 6 10,787 346 . 3,309 - 7,0700 658 2,261 | 4,694 * 685
t . . B ) . . ’ . ‘ . .
- Alabama....:. | = 26,164 |~ 18,719 953 686" " 1,346 37 - 2,796 1,475 152
L Louisiana'. .... 23,779 15,051 .| - 481 - 2,380 2,133 635 1,83 | ° 921 - 348
(7 Oklahoma..... 21 588 11,444 240 827 1,015 406 2,750.. 1,126 3,780
Keritucky .. ... 20,713 |’y 11,056 | - 528 844 - V710.{ . 75 2,319 "3,702 1,479
_Alaska........ 20,591 |~ 7,842 &7 4,_984 o 5,247 | . 2- 676 1,760 ‘13
Mississippi ... ... 20186 | . 15,111° 225 962 . 168 .92 1,486 2,111, 1
Connecticut .. 19,381 + " 12,468 . 824 - 574 930 - 740 2,177 1,668 -
N " New Mexlco < 18,970 4,162 474 - 1,107 2 030 ? . 142 7,316 2,920 819
: Negbraska ..~ .. 18,008 13,825 48 ., 689 | 1,31704 - 128 1,169 832 —
Massachusstts- 15,412 | . 4,319 |, - 1,448 2,234 | 2.1 - 266 ‘ 2,205 2,680 60
. Tennessee . . . . 15,163 . 9,523 . 423 6691 ‘ 185 57 2,374 ’1,878 32
T South Carolina |} 12,889 8,093 238 315 ~ 509 99 830 2,363 442
: Arkansas ..... . 11,032 7,822 .om © 329 | O 94 586 1,104 45
“.ldsho ........ 9,790 6,524 2 . 317 - 282 3 621 677 1,364
Montana. ..... 9,418 | = 5444 88 718 946 > 17 1,540 640 25
. " West Virginia.. 9,073 5042 | 203 69 302 1, 221 | 1284 [ 71
. Rhote IsIand ©. 9,088 |, . 3,365 455 | - 1,799 23 474 1,618 1,324 -
- . Vermont....l. 8,294 6,108 415 - 207 135 - B 98 1,201 125
Maine ........ 8,292 , 4,682 - 102 230 1,811 - . 458 1,006 3
South Dakota . 7,979 3,862 174 66 1,501 2 667 == 1,076 |. 631
- N > N T
w “Wyoming . . © 7876 33,370 137 | 1568 1,503 2 - 626 315 55
North Dakota 7,359 6,030 . 2 B 161 401 1 407 357 - »
Nevada....... 7,343 § . 2,]06 «136 3,414 -, 632 1 120 3% - —
Delaware . ..... - 6,004 Tag | 329 | . e |© 14 51 1,438 . 394 -
. «. New Hampshire 4,006 1,782 172 847 ° 213 31 138 —
I - o g -, - =
., e : . , J - . .
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university work arrangements is a subject of increasing

2

« Nonetheless, in 1973 only. 1.6 percent of the total
State university R&D effort was devoted to work for
State'agencies. A recent report of the Council of State
Governments pointed out that State university pro-
fessors and State agency administrators had differ-
ent operating philosophies that had worked in the past
as a barrier to effective interchange between.the two

groups.' The State administrator requires specific -

results from a research or development project that he

can use as a plan for action, and he needs to show’

measurable benefits from his expenditures. The
academic researcher is more interested in advancing
knowledge per se and often wishes to continue with a

problem over a long -period. Instances have also

occurred Where university ‘professors working under

" State grants or contracts have arrived at politically

» Y
N

"D.C. Spriesterbach, Margery E.. H'oppin.‘ and John McCrone,
“University Research and the New Federalism,” Science, Vol. 186
{October 25, 1974). !

. *The Council of State Governments, Power to the States: Mobilizing

Public Tethnology, Lexington, Ky., May 1972,
IS A /S
- e

‘

«

.unpalatable conclusions and have had support with-

drawn.

At the present time, however, the recognitidn is
growing in-both State government and Stafe ﬁpiversity
cifcles that university expertise could be further ex-
tended intogthe public service sphere with benefit to
both groups.’ In a number of States new institutional
links are being established to make university com-
petence available to ‘State agencies, and efforts are
being made to reduce or eliminate the obstacles to
effective work between the two groups. In_stances of
such activities continue to grow, and the adjustments
to be made by both sides are becoming increasingly
apparent and attainable-Zdthough the Federal Govern-
ment will undoubtedly continue to lead as a source of
State-university R&D support, a few years hence a -
larger portion of that support may well be proyided by
State government/ agencies for the perfortnance of
research and development to implement State
programs’.

L

—
-~ 8

-

‘ ?[bid.; M. Frank Hersman‘, Resident Resources f&r Problem-Solving

in_the 1970's, speech at the North Dakota Summit Conference for

State Officials. Grand Forks, N.D., March 11, 1974. e
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