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T
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xpenditures of State governm
ent,1/4N

gencies for
research and

developm
ent totaled $235 m

illion in fiscal year 1972 and
$264 -

m
illion in fiscal year 1973. A

n additional $7.2 m
illion w

as spent in
fiscal year 1972 and $9.6 m

illion in fiscal year 1973 for R
 &

D
,.plant.

From
 1964 to 1973 State agency R

&
D

-and R
&

D
plant expenditures

increased alm
ost fourfold, and even in constant dollars,

the rise
w

as alm
ost threefold.

In 1973 N
ew

 Y
ork accounted for 23 percent

and C
alifornia for 13

percent of t otal State R
&

D
 expenditure's. T

he next' 13 States in such
expenditures w

ere, in descending order, Illinois, Florida, T
exas,

W
ashington, Pennsylvania, V

irginia, M
ichigan;

Indiana, O
hio,

N
ew

 Jersey, M
assachusetts, N

orth C
arolina, and

C
olorado. C

ollec-
tively, the first 15 States accounted for alm

ost three-fourths
of

total State R
&

D
 expenditures.

T
he first 15 States in R

&
D

 and tZ
&

D
 plant expenditures in 1973

in-
, cluded 13

that w
ere am

ong the first 15 States in population and
total personal incom

e. .T
he first 15 States in

R
 &

D
 and R

&
D

 plant
expenditures also included.11 that w

ere am
ong the first 15

States
in State governm

ent general expenditures.
State agency R

&
D

' expenditures w
ere chibfly

directed tow
ard

health and natural resources, w
hich m

ade up,35
per-cent and 22

percent, respectively, of the R
&

D
 total in 1973. N

ext in am
ount of

support w
ere education, 15 percent;.. transportation and com

-
m

unications, 12 percent; incom
e security and-social services,

8

percent; and environm
ent, 5 percenW

., .

In both 1972 and 1973 the Federal G
overnm

ent provided slightly
m

ore than 50 percent of the funds expended
by State governm

ent
agencies for R

&
D

 program
s and the States provided approxim

ate-
ly 48 percent. T

he rem
aining 2 percent w

as provided by non-
governm

ent sources, such as foundations and private industry.

A
pplied research accounted for 62 percent of the total R

&
D

 effort
of State governm

ent agencies in 1973; basic research accounted for
22 percent, and developm

ent for 16 percent.

State governm
ent agencies perform

 the largest' share of their R
&

D
w

ork intram
urally, w

ith State personnel. In 1973 intram
ural per-

form
ance accounted for 68 percent of the total State agency R

&
D

e-fort. U
niversities and colleges accounted for 12 percent. and

other perform
ers, such as private industry. nonprofit institutions.

and local governm
ents. for 20 percent.

T
he bio190cal and clinical m

edical sciences accounted for 46 per-
cent of-total R

&
D

 funds expended in 1973. m
ostly reflecting w

ork
w

ithin the health and natural resources functions. T
he social

sciences m
ade up 25 percent of the total, reflecting education

program
s. E

ngineering represented 12 percent.

State
ageniA

es -em
ployed

approxim
ately

11.500
full-tim

e-
equivalent (FU

E
) persdnnel in 1973 in the perform

ance and sup-
port of R

&
D

 activities., Scientists and engineers m
ade up 43 per-

cent of the total, w
hile' technicians and adm

inistrative support
personnel

u.p 29 percent each.
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Section 1. T
H

E
 ST

A
T

E
S 'A

N
D

 SC
IE

N
C

E

Factors in State R
&

D
 Support

E
xpenditures for research, developm

ent, and R
&

D
 plant by State

governm
ent agencies rose from

 $242 m
illion in fiscal year

1972 to $273
m

illion in fiscal year 1973. T
he expenditures reported in 1973 represent

an alm
ost fourfold increase over

the $77 m
illion reported in 1964,' and

even in constant dollars the rise is
alm

ost threefold.

D
espite this grow

tl? trend, R
&

D
 program

s on the State level are not
yet

on a w
idespread basis as an instrum

ent of State agency
opeeations and State planning and policy. Som

e States have
supported

science as a m
eans to econom

ic grow
th, and State R

&
D

 efforts have
show

n consistency in certain areas. B
ut during the w

hole 1964-73
period the R

&
D

 and R
&

D
 plant share of State governm

ent general ex-
penditures rem

ained at less than one-half of 1 percent in the aggregate.
and only a handful of States even approached the 1-percent level.

State governm
ents for the m

ost part are just beginning to develop
policies for the use of science. W

hile State agencies have supported
R

&
D

 program
s to a lim

ited extent and a few
 governors and legislatures

have called upon technical com
petence from

 tim
e to tim

e, the State
organizeion has not been geared to take real advantage of scientific
and technO

logical advances. R
ecent trends; how

ever, have created a
clim

ate in w
hich State use of science and technology is bound to be in-

tensified. T
he ,cost/revenue squeeze is putting pressure on State

governm
ents to em

ploy the m
ost cost-effective program

s,
and the im

-
pact of technology on the environm

ent and the rising
expectations of

citizens are forci6g the adoption of m
ore objective m

ethods
decision-

m
aking than

heretofore. T
he increasing num

ber of.1 bills
w

ith
technology aspects passed by State legislatures since 19682 is concrete
evidence that science is entering the State.political process in a basic
w

ay.T
he firesent N

S
F

 survey is the third to gather data on R
&

D
 expenditures of S

tate govern-
m

ent agent its em
.lusive of S

tate universities and colleges T
he

earlier surveys covered fiscal
years 1904. 1995. 1997. and 1968

T
he C

ounill of S
tate Q

ovet 'intents. P
ow

er to the S
toles .V

iolnII/Ing P
ublic T

echnology
(Lexington. K

y. 1972)

A
t the executive level all the States now

 have science advisors or
advisory panels. although these tendto operate at a distance and are
not system

m
atically called on. A

 m
ore direct sign of gubernatorial

engagem
ent w

ith science kN
. as the G

overnors' E
nergy Project initiated

by t"he N
ational G

overnors' C
onference in m

id-
973.

T
his project,

w
hich is still continuing. has brought about a strong com

m
itm

ent by
States to research in the energy field.

C
urrent dollars

C
onstant (1967) dollarsa---+

i



State Agency R&D exvenditures' by State and functional area, fiscal year 1973 . 
1DollIrs in thousands) 

States Total 

Total all ',tales 5263 778 

1 

. Transporta- 
' 

!ton & 

Natural ' jcommunica- 

Health resources Education lions 
, ' 

2592 042 559 103 539,954 531 198 

I 
Income 
security 

& social 
services Environment 

1 

520 202 $12 1.08 

Crime 
prevention 

& control 

$41 

il 
Economic 
growth& 

' product 
Itytty 

SI 753 

All 
other 

$2.764 

New York 
California 

60 330 
35,375 

...3 50.624 3 266 
I 

987 
12.350 7 976 I 6,810 

2 ,2 ' 471 1 518 
4 '32 149 2 

34567664 

145 
50 

672 
278 

Illinois 12.259 4 281 2,332 1,565 

12731 

584 1735 
713655 

572 68 

Florida 1L145 4.476 ' 2 458 664 1 565 1 667 20 I 294 

Texas 10.704 1,015 2.790 3 759 
1 

2,277 404 288 172 

Washington 10 635 183 3,200 458 1 403 4 703 456 229 3 

PYnnsylvania 9 243 3.424 614 1 350 2 522 628 569 25 ' 110 

Virginia 6.856 ; 425 3 556 1,275 1 419 7 174 

Michigan 6 8291 2.501 1 535 813 1 391 589 

Indiana 5 874 
I 

625 286 277 
II 

635 4,050 

Ohio 5 870 736 980 2 785 1.034 325 10 

:',,tw Jersey 5,596 761 232 627 2 237 157 1 082 500 

Massachusetts 5 279 1 763 728 694 460 1,276 359 

North Carolina 5.262 
j 

695 2.836 1 240 243 247 

Colorado 
5,2241 

374 1.473 451 40 2 787 100 

Alaska 4 072 30 3 768 80 193 

Kentucky 3 925 122 856 697 900 597 352 401 

Oregon 3,907 , 1 252 1,867 156 538 58 36 

Wisconsin 3.788 464 j 
1 177 209 297 1,034 357 250 

..ieorgia 3.300 739 554 1,678 274 55 

Tennessee 3,199 1,052 , 913 1,126 83 24 

Arizona 3 183 154 645 2,146 102 35 100 

Maryland 3,165 1.154 606 365 242 8 105 13 674 

Connecticut 3 032 1,105 1,485 )434 8 

Minnes )ta 2.849 118 ^32 1,976 296 32 55 40 

Haw iii 2,371 48 984 828 73 215 105 119 

Oklahoma .2.2 /7 517 957 248 280 144 131 

West Virginia 2.207 194 86, 827 119 28 28 149 

Louisiana 2.046 302 
' 

862 10 748 124 

Maine 2.006 23 1.386 196 135 9 "54 3 

South Carolina 1,994 106 9C 713 91 139 28 11 

Missouri 1.865 50 954 458 2. 2 86 84 

Iowa 1,679 316 537 546 146 67 7 37 24 

Kansas _ 
1,639 155 132 495 384 327 103 44 

Utah 1,636 276 170 1,097 55 b 32 
/ 

Alabama 1,359 131 180 774 151 12 111 

South Dakota 1,308 261 573 64. 395 15 

Idaho 1,271 1,230 23 7 11 

Afrkans as 1 1,204 166 438 154 250 174 3 18 

Mississippi 1,190 45 25 559 305 25 63 168 

Vermont 1 169 123 140 
, 6 797 7 87 

Wyoming 991 ?73 481 23 91 8 15 

Nevada 934 51 775 21 24 63 

Montana 930 - 3S 620 30 46 119 80 

New Mexico ' 825 715 60 49 

North Dakota 818 120 205 , 286 137 4 I 66 

Nebraska 452 221 138 56 31 6 

Rhode Island 292 S 201 53 33 

Delaware 269 169 

New Hampshire 150 107 42 

Excludes RAO plant 

Area and community development and 'lousing science and tecnnoiloy and 

energy devetopment and conversion N..' 

Note Detail may not add to total because ot rounding 

z. 



'Som
e State legislatures have m

oved tow
ard arrangem

ents for in-
corporating scientific thinking into the decisionm

aking process. In
1971 the N

ew
 Y

o "k State A
ssem

bly created a scientific staff that is the
first full-tim

e ur," ofiits kind to provide scientific inform
ation to stand-

ing com
m

ittees*O
f the'A

ssem
bly. T

he C
alifornia A

ssem
bl;y, now

 has a
Science and T

echnology A
dvisory C

ouncil. and M
assachusetts has a

L
egislative Seim

:Ilifie Staff W
ithin the Joint R

ules C
om

m
ittee.

In nineStates science foundations, or 'their equivalent, have been
established betw

een 1864 and the presen't tim
e largely al, a m

eans of
stim

ulating econom
ic 'grow

th.3 T
hese organizations are, of course,

State agencies but differ from
 the others in their use of science in that

they provide support to science and tectinology to enhance State
research capabilities-and to m

eet broad econom
ic and social needs.

Foundation expenditures have been directed either intosupport for
higher education to attract R

&
D

 brainpow
er w

hich, in turn, w
ould at7

tract grow
th industries, or into support' for applied research projects

perform
ed.by indusry and nonprofit institutions in publie:,goods

areas. Such projects, it w
as hoped, w

ould aid
the developm

ent of new
'technologies, and State agekicies and their clients w

ould help provide
the m

arkets for them
.4

A
 total of 22 State- initiated nonprofit centers of innovation have

also been organized to attack specific problem
s or to support m

ajor
fields of science. Fifteen of these are in Pennsylvania, four in N

orth
C

arolina, one in N
ew

 Y
orkand one in L

ouisiana (one in K
ansas has

been discontinued.)5 A
s an ail! to technol_og,y- transfer N

orth C
arolina

ha's additionally 'established a St lence and T
echnology R

esearch
C

enter, jointly funded by are State and the N
ational A

eronautics and
Space A

dm
inistration. T

he center m
akes available com

puter-
searchable indexes and _apstractS in -field.* such as space sciences,
engineering,, chem

istry, textiles, biology, food, and m
edicine.

t-

.
.1 T

hese include the C
onnecticut R

e-ieurch C
om

m
ission. the C

onnecticut Product D
evelop-

m
ent C

orporation. the R
eseardi Foundation of.K

ansa-s. the K
entuck

Scieni:e and T
echnology

C
enbir. the L

ouisiana
S

tale
Science Foundation. the M

assa( husetits gclenge and T
echnology

Foundation. the N
orth C

arolina B
oard of Science and T

echnology. the N
ew

 Y
ork State Science

and T
echnology foundation. and the-R

ennsylyania Science and E
ngint'ering Foundation. T

he
foundations in C

onned ticut. K
ansas. and K

entU
ckli are current1N

 not funded See D
. D

.
C

olosim
o.

M
arcia W

ilkof. and Inlesl. D
uga . T

he Suite D
evM

oom
ent Foundation M

eeting Societal N
eeds

T
hrough C

enters of Innovotion. O
hio D

epartm
ent of C

conopic and C
om

m
unity D

evelopm
ent

(C
olum

bus, O
hio. M

arch J974). In 1974 a foundation w
as'illso establiO

ted,rn O
hio

W
esley H

. L
ong and Irw

in Feller "Sfate Support of R
esearch and D

evelopm
ent' A

n t U
lcer-

tam
 Path to 1:continue G

row
th.- L

and E
conom

ics.
48 3 (A

ug 1972)
C

olosim
o. W

ilkof. and'O
uga, op cit.

Patterns of State A
gency R

&
D

 E
xpenditures

R
&

D
 sup port by other State aO

ncies has been m
otivated different-

ly from
 that for foundations. M

ost agencylscience program
s have been

in the form
 of applied research directed to the solution of fairly im

-
m

ediate problem
s that arise in program

 adm
inistration. State legisla-

tion involving science and technology tends to be regulatory in nature
(strip m

ining, w
etlands, illegal drugs. atom

ic pow
er generation, refuse

disposal; etc.), and nD
 w

ork m
ay he required on the part of State

agencies to B
arry out the requirem

ents of the law
, O

ften State R
&

D
 ef-

forts have been conducted' to address pressing State -,roblem
s that

w
ere local versions of nationally defined problem

s. In
y event. R

&
D

funds have tended to he lim
ited at the State agency level. and personnel

trained to adm
inister or perform

 research and-developm
ent have tend-

ed to be lacking. For m
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tivities w
ere required on, the part 'of recipient

State agencies. T
his re-

quirem
ent w

as so infrequent, how
ever, that

the am
ount of Federal aid

usedif.er R
&

D
 purposes w

as a sm
all fraction

of that used for all other
State purposes.

From
 the paint of view

 of the States,
the proliferation of,Federal

grants in the 1963-73 decade
M

eant that funds w
ere available for

program
s in a num

ber of areas
and that these funds could be em

ployed
for research and developm

ent as w
ell as

other purposes. States skilled
in seeking Federal aid am

id the
variety and duplication of Federal

agency program
s received m

ore grant
support than others. Sortie State

agencies w
ere m

ore adept than others at
finding Federa sources of

funds and m
eeting Federal

requireFentS in obtaining them
. For all

these reasons the disfribution of the
federally supported program

s
reported by State agencies in.,the .N

SF 1972
and 1973 survey, and

earlier surveys, is extrem
ely uneven. W

hat
the'surveys did show

 w
as

that in 1973 slightly m
ore than 50 percent

of all State R
&

D
 expen-

ditures w
as -funded by Federal agencies,

com
pared w

ith 40 percent in
1964.° State appropriations provided

alm
ost aft the rest of the funds.

O
ne feature orS

tate R
&

D
 expenditures is the greater extent to

w
hich they are federally un-

derw
ritten in -tym

papson w
ith overall S

tate expenditures. In 1964 F
ederal aid as a

share of all
S

tate expenditures w
as 20,9percent. in 1973 it w

as 25.7 percent. S
ee D

epartm
ent of C

om
m

erce.
B

uroau of the C
ensus, G

overnm
ental F

inances in 1963.64. G
overnm

ental
F

inances in 1972-73. op

cif

B
y 'the late sixties a m
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ay from

 the
E

.igidity of Federal
categorical grants w
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ade through the introduction of block

grants.
w

hich established m
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T

he Public
H
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m
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e C
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ct

of 1968 em
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heseacts required States to file
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m
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ith Federal regulations
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 considerable freedom

 to
shape program

s.w
 T

he trend w
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ith the
introduction

of G
eneral R

evenue Sharing in 1972. B
ills w

ere
additionally propod

in the C
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 categorical grant program
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w
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Federal aid that could be m
ore flexibly adm

inistered in broad areas like
urban, com

m
unity developm

ent, education, law
 enforcem

ent
and
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inal justice, and m

anpow
er training.

fly the end of .1974 several of these acts had been passed." T
he

effect of these liberalizedT
ederal grants procedures on future State

agency R
&

D
 efforts is a m

atter of
conjecture.

Federal Policy T
ow

ard State Science
A

ctivities

T
he C

ouncil of State G
overnm

ents has stated that a
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for the use of ,public

technology and for the assessm
ent of technological
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m
ong

other things, the States need to exchange their experience.
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 aggregate m

arkets am
ong

them
selves for the use of m
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define areas for R
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D
 input.
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ecause m

ost States have undergone reorganization
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id-
sixties and because public thinking in regard to

their role has changed,
m

ost are now
 in the process of assum

ing greater
initiative and control
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 planningand im

plem
entation. A

s part
of this process. the
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ational Science Foundation has been w

orking to help
the States find

w
ays to im

prove their
ability to use science and technology. T
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Section 2. B
R

O
A

D
 FE

A
T

U
R

E
S O

F ST
A

T
E

R
&

D
 SU

PPO
R

T

T
he survey requested data on State agency R

&
D

 expenditures by a
num

ber of categories: character of w
ork, field of science, perform

er,
ane source of funds. Staff further assigned data to functional
categories. T

o attem
pt to determ

ine trends, a brief exposition of R
&

D
expenditures by these various categories on an aggregate basis is
provided below

. A
 brief discussion of R

&
D

 plant expenditures is also
included.

Functions

In the nine years from
 1964 to 1973 som

e shifts O
ccurred in the

w
em

phases of State R
&

D
 program

s taken as a w
hole. A

s the chart in-
dicates. the tw

o leading functions in 1964, 1968, and 1973 w
ere health

and natural resources. T
hroughout the entire period the areas of State

governm
ent responsibility w

here greatest use w
as m

ade of R
&

D
m

ethods w
ere in biom

edical research and the delivery of health serv-
ices, and the m

anagem
ent, of agriculture and natural resources; e.g.,

fish, gam
e. parklands, and coastal areas. A

lthough the health function
w

as m
ost heavily funded, the natural R

esources
function w

as the only
one in w

hich every State reported R
&

D
expenditures in 1973.

T
he i 11 ird -large s't support area in 1973 w

as ethication, w
hich had

been only m
inim

ally supported in 1964. B
y 1968 the R

&
D

 activities in
education had increased significantly, and in 1973 m

ost States
reported at least m

oderate am
ounts for educational R

&
D

 program
s.

C
alifornia and -T

exas w
ere particularly active and had the m

ost in-
fluence on increasing the priority of education on an aggregate basis.

7------
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Fields of Science

W
ithin the total R

&
D

 efforts of State
governm

6htagencies the
relative support given different fields of science

shifted considerably
betw

een 1964 and 1973. T
he life sciences

continued to lead, but their
share decreased. C

linical m
edical sciences w

ere
reported separately in

the three State surveys. but^ they can
logically be included w

ith the
biological sciences. W

hen biological and
clinical m

edical sciences are
joined to form

 one field, their total represented 59 percent
of State R

&
D

efforts in 1964 but only 46 percent in
1973: despite steadily increased

funding. T
he health and natural resources

functions encom
passed

m
ost of the biological sciences activity.

S
tate agency R

&
D

 expenditures by field
of science for selected years

(D
ollars in thousands]

F
ield of science

1964
1965

1967
1968

1972
1973

T
otal, all fields

$72.002
S

87.886
$131.187

$154.724
$234.923

$263.778

B
iological sciences

24.311
27.692

49.297
56.030

75,134
83,280

C
linical m

edical sciences
18.216

22.170
26.071

30,590
35.957

38,123

P
sychology

2.794
3.476

7.745
10,189

16,022
18,655

P
hysical sciences

882
1,238

779
1,363

5,396
7.065

E
nvironm

ental sciences
2.453

2,808
8,771

11,634
11,021

13.851

M
athem

atics
85

256
875

1,066
1,603

1,860

E
ngineering

13,580
14,997

20.468
22.653

29.143
30.456

S
ocial sciences

9.044
13,235

16.479
20.351

58,008
67,145

O
ther sciences

637
2.014

703
847

2.639
3.341

V
ery rapid groW

th w
as recorded for

the social sciences, reflecting
the expansion of education R

&
D

 program
s.

W
hereas in 1964 this field

m
ade up 13 percent of the total, in 1973 it

m
ade up 25 percent. It w

as the
second m

ost heavily supported field
that year.

E
ngineering, the third m

ost heavily
supp9rted field in 1973 (and

earlier years as w
ell), gained each year in absolute support.

T
he share

for engineering dropped, how
ever, from

 19
percent in 1964 to 12 per

cent in 1973. M
ost engineering

activity w
as found w

ithin the transpor-
tation function.

Psychology had becom
e the fourth m

ost
strongly supported field

by 1973, having show
n relatively rapid

grow
th. T

his field represented
7 percent of the State R

&
D

total in 1973, an increase from
 4 percent in

1964. M
ost w

ork in psychology has
been in the health area.

T
he environm

ental sciences increased
less rapidly, accounting for

5 percent of the total in 1973,
com

pared w
ith 3 percent in 1964.

Perform
ers

A
 distinctive feature of State R

&
D

 activities is
the extent to w

hich
they are perform

ed directly by State personnel, regardless
of the

source of funds. In 1964 the
share perform

ed intram
urally w

as 78 per-
cent, and this share rose to 82 percent in 1968. B

y 1973, how
ever, the

share had dropped to 68 percent, reflecting increasing
diversity and ex-

perim
entation in R

&
D

 program
 m

anagem
ent.

U
niversities and colleges accounted for

som
ew

hat/m
ore of this

w
ork, but the "other" category show

ed greatest grow
th

in perfor-
m

ance. T
his latter category

included private industry, nonprofit in-
stitutions,

local
governM

ents, and m
ultigovernm

ental
agencies

(interstate or regional ,authorities). W
hereas universities

and colleges
perform

ed 11 percent of the t oral in 1964 and 12 percent in 1973,
the

other" perform
ers carried out 11 percent of the total in 1964

and 20
percent in 1973. M

any local governm
ent agencies,

for exam
ple, w

ere
used in education R

&
D

 program
s, and private organizations w

ere
used

for m
anagem

ent of-the previously m
entioned incom

e m
aintenance ex-

perim
ent in W

ashington and C
olorado.

I

.
agency R

&
D

 expenditureaa, by perform
er,

F
Y

 1964-, 1968, and 7973

(P
ercent)

20
40'

60

#4,tE
r0 plantexcludeci.

,
SO

U
R

C
E

: filatignei Science Foundation

,
U

niversities and
.colleges
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S

T
he leading 15 States in R

&
D

 expenditures
accounted for alm

ost three-fourths of all
State agency support in 1973 T

his propor-
tion w

as approX
im

ately the sam
e in all the

other years surveyed, and the sam
e States

tended to rem
ain in the group of 15 leaders,

w
ith N

ew
 Y

ork, C
alifornia, and Illinois the

three leading States, in that order, for all
years.

T
he general

trend
has

been tow
ard

grow
th. Significantly, m

ost States show
ed

grow
th trends in both the 1964-68 and the

1968-73 periods. O
nly nine States spent less

for R
&

D
 program

s in 1968 than in 1964, and
only five spent less in 1973 than in 1968. N

o
State spent_less.in both periods.

B
rief sum

m
aries are given below

 of the
distinguishing features of the R

&
D

 activities
of the 15 leading States. A

lthough these
States led on an overall program

 basis in
1973, som

e of the other States Show
ed

leading
positions

in
certain

functional
areas-A

laska
.in

natural
resources,

M
innesota in education, and A

rizona in
transportation. T

his situation points up the
fact that States tend. to focus their R

&
D

ip rogram
s in areas of special State need.

S
tate agency R

&
D

 expenditures' for fiscal years 1964, 1968, and 1973

(D
ollars in thousands)

S
tates

ranked by F
Y

 1973
expenditures

1973
1968

1964

'A
verage

annual
grow

th
rate

1964-73

T
otal, all S

tates
$263,778

$154,724
$72,002

+
15 5

N
ew

 Y
ork

.
.

.
60.330

36,631
14,357

1-17 3

C
alifornia .

..
.

35,375
28,536

11,147
+

13 7
Illinois: . ,-

..
.....

12,259
8,756

3,631
+

14 5
F

lorida
11,145

3,190
1,666

+
23 5

T
exas

.
.

10,704
6,644

2,521
+

17 4
,

,
W

ashington .
.

10,635
3 222

1,474
+

24 5
P

ennsylvania
.

9,243
6,802

3,546
+

11 2
V

irginia
..

.
6,856

'2,655
2.211

+
13 4

M
ichigan

.
.

.
6,829

3.369
1,871

+
15 5

Indiana ..
5,874

1,290
651

+
27 7

O
hio

5,870
2,789

1,471
+

166
N

ew
 Jersey

.
5,596

3,079
3,332

+
5 9

M
assachusetts

.
.

5,279
1,635

693
+

25 3
N

orth C
arolina

5,262
7,221

476
+

30 6
C

olorado
.

5.224
1,025

922
+

21 2

A
laska

4,072
2,423

2,292
+

6 6
K

entucky .
.

.
3,925

2,536
849

+
18 5

O
regon .

.
.

3,907
1,290

733
+

20 4
W

iscO
nsin

.
3,788

2,387
1,616

+
9 9

G
eorgia ...

3,300
1,677

1,169
+

12 2
-,,

T
ennessee .

3,199
366

264
+

31 7
A

rizona .
.

3,183
425

246
+

329
M

aryland
..

3.165
1,143

475
*23 5

C
onnecticut

3.032
1,797

84611
+

153

C
onnecticut

.
.

3,032
1,797

840
+

153
M

innesota
2,849

2,358
1.082

+
11 4

S
tates

ranked by F
Y

 1973
expenditures

1973
1968

1964

H
aw

aii
2,371

1,667
767

+
13.4

O
klahom

a
.

2,277
1,840

938
+

10.4
W

est V
irginia

2,207
687

840
+

11 3
Louisiana

.
2,046

1,302
959

+
8 8

M
aine

X
2,006

706
756

+
11 5

A
verage

annual
grow

th
rate

1964-73

S
outh C

arolina
M

issouri
Iow

a
.

K
ansas

U
tah

A
labam

a .
S

outh D
akota

Idaho
.

A
rkansas

.

M
ississippi

1,994
1,865
1.679
1,639
1,636

1,359
1.308
1,271
1,204
1,190

V
erm

ont
1.169

W
yom

ing .
991

N
evada

934
M

ontana
930

N
ew

 M
exico

825

N
orth D

akota
N

ebraska
R

hode Island
D

elaw
are

.

N
ew

 H
am

pshire

818
452
292
269
150

566
1,751
1,667
1.278
1,985

366
511
812
835
837

252
2,393

366
22294

715
587
388
340

1,127

545
51

398
246

82
53

1,106
252

659
128

+
25 8
-2 7

+
18 4

. 24 8
. 37 1

+
7 4

+
9.3

*14 1
1

+
 51
*0 6

+
41 4

-167
+

37.5,
+

156
+

23 1

290
307

+
115

359
564

-2 4
880

55
+

20 0
84

9
+

 "58
268

58
7

."
1

1

R
&

D
 plant excluded
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N
atural resources, the second functional

area, accounted for alm
ost $8 m

illion in
funding, m

ore than any other State by a w
ide

m
argin. Sponsorship w

as chiefly by the
D

epartm
ent of C

onservation, the D
epart-

m
ent of A

griculture, and the D
epartm

ent of
Fish and G

am
e.

E
ducation,

the
third

functional
area,

reflected R
&

D
 expenditures of alm

ost $e
m

illion, alm
ost tw

ice as m
uch as the next

State, T
exas. A

ll funds w
ere spent by V

ie
D

epartm
ent of E

ducation.

In
1
9
7
3

C
alifornia w

as the leading,support
State

in
transportation

and
com

-
m

unications,
environm

ent,
and

crim
e

prevention and control.

C
alifornia's strongest use of Federal R

&
D

support is in the health and education areas
(through the D

epartm
ent of H

ealth, E
duca-

tion, and W
elfare), but such use

i
s

also
strong in other functional areas. O

nly in
.natural -resources and environm

ent w
ere

State-appropriated funds the m
ajor source

of support.

Illinois

B
etw

een
1
9
6
4

and
1
9
7
3

Illinois agency
R

&
D

 expenditures increased at alm
ost the

sam
e average annual rate of grow

th as the
aggregate for all States-14.5 percent. B

y
1
9
7
3

the total w
as

$
1
2
.
3

m
illion.

lin`ols =
iftD

.e
x
p
e
n
d
i
t
u
r
e
s

011'1)
"..

1973

raaferisttcsa
e

tireitiefouicps -19%
litininen't*14%
es

ii111396.

f'329t0
research` f56&

-
researcn

T
s!.

1
X

t.

"
1
5
1
4
1
7
P

c
o
l
l
e
g
e
s

51
-11 %

4
e
r
s
i
t
i
e
t
i
l and

T
itoirein.m

erits
99t;

H
ealth, the m

ajor function to receive sup-
port, encom

passed m
ainly activities in m

en-
tal health. Program

s of the State Psychiatric
Institute, the D

epartm
ent of M

ental H
ealth,

the Institute for Juvenile R
esearch, and a

num
ber of State m

ental hospitals m
ade up

the total.

Illinois supported 68-percent of its R
&

D
 ef-

forts
through State-appropriated

funds.
Such funding w

as largely directed to the
three functional areas of health, natural
resources, and environm

ent. Federal aid IN
. as

used for m
ost of the program

s in education,
transportation and com

m
unications, incom

e
security and social

services, and crim
e

prevention and control.

T
he basic research share of the Illinois

R
&

D
 effort at 40 percent, w

as relatix ely high;
and here, also, this share w

as found m
ostly

in the health area.
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the
T

exas
E

ducation
A

gency.
Prim

ary
em

phasis w
as placed on occupational and

career education and on special education,
w

ith special w
eight given to a com

prehen-
sive language and/or learning disability
program

 for high school students.

In natural resources m
ost of the w

ork w
as

sponsored by the Parks and W
ildlife D

epart-
m

ent in w
ildlife and coastal research and in-

land fisheries research. In transportation
and com

m
unications, al; the activity w

as
reported by the T

exas H
ighw

ay D
epartm

ent.

T
he Federal G

overnm
ent provided m

ost of
the funds exp, aded by T

exas agencies w
ith

such support particularly high in education
and transportation and com

m
unications.

T
exas reported considerably m

ore relative
support for developm

ent than m
ost States -

30 percent. M
ost of this effort w

as concen-
trated in education and in transportation
and com

m
unications. D

evelopm
ent efforts

for State agencies nationw
ide w

ere also con-
centrated in these tw

o functions.
T

he relatively large share for extram
ural

perform
ance in T

exas reflected contracting
by the H

ighw
ay D

epartm
ent for w

ork at
State

universities
and

colleges,
and

contracting by the T
exas D

epartm
ent of

E
ducation w

ith local governm
ent agencies.

W
ashington

State
agency R

&
D

 expenditures
in

W
ashingtontotaling $10.6 m

illion,in fiscal
year 1973grew

 at an average annual rate of
24.5 percent betw

een 1964 and 1973.

W
ashington is one of four States w

here in-
com

e security and social services w
as the

m
ajor functional area in 1973. T

his effort,
am

ounting to S4.7 m
illion, consisted of the

Seattle Incom
e M

aintenance E
xperim

ent
w

hich w
as adm

inistered by the D
epartm

ent
of Social and H

ealth Services but w
as fund-

ed by H
E

W
's Social and R

ehabilitation Serv-
ice (SR

S). T
he program

, along w
ith sim

ilar
SR

S-funded program
s in C

olorado and In-
diana, w

as undertaken to test the effects of a
graduated fam

ily allow
ance system

 am
ong a

representative sam
ple of the poor and near

poor.

In 1973, natural resources w
as the second

largest R
&

D
 area--$3.2 m

illion. T
he effort

here
w

as
carried

out
by

the
four

D
epartm

ents of G
am

e, Fisheries, N
atural

R
esourcesand A

griculture. T
he third func-

tional area w
as transportation and com

-
m

unications, w
here all of the w

ork w
as

sponsored by the M
otor V

ehicle D
epartm

ent
and the D

epartm
ent of H

ighw
ays.

M
ost of the W

ashington State agency ef-
fort w

as funded in 1973 through Federal aid.
T

he entire incom
e security and social serv-

ices program
 w

as hinded by SR
S (H

E
W

).
and m

ost of the support in transportation
and com

m
unications w

as furnished by the
N

ational
H

ighw
ay

T
raffic

Safety
A

d-
m

inistration
(D

O
T

)
and

the
Federal

H
ighw

ay A
dm

inistration (D
O

T
). O

nly in
natural resources w

ere State-appropriated
funds the m

ajor source of support.

W
ashington R

&
D

 expenditures

(M
illions of dollars)

1680
1964

1968
1973

M
ajor C

haracteristics, 1973

F
unctions:

Incom
eS

ecurity and social
services, 44%

N
atural resources - 30%

T
ransportation and
com

m
unications -13%

F
ederal - 76%

S
tate - 18%

A
pplied research - 84%

D
evelopm

ent - 11%

P
erform

ers:
Industrial firm

s - 44%
S

tate agencies - 35%
U

niversities and colleges - 11%

S
ource of funds:

C
haracter of w

ork:

C
ontrary to the usual pattern. 63 percent

of
W

ashington R
&

D
 expenditures \vere

directed to extram
ural perform

ers in 1973.
M

ost of
t(tis

ork w
as contracted to a

pm
 ate fin by the D

epartm
ent of Social and

H
ealth

Servi,es
(the

Seattle
Incom

e
M

aintenance l'A
perim

en1). and this single
contract caused the extram

ural share to be
unusually high.



4

Pe
nn

sy
lv

an
ia

Pe
nn

sy
lv

an
ia

sp
en

t
$9

.2
m

ill
io

n
fo

r
re

se
ar

ch
 a

nd
 d

ev
el

op
m

en
t i

n
fi

sc
al

 y
ea

r
19

73
. B

et
w

ee
n 

19
64

 a
nd

 1
97

3 
R

&
D

 f
un

di
ng

 in
Pe

nn
sy

lv
an

ia
 in

cr
ea

se
d 

at
 a

n 
av

er
ag

e 
an

-
nu

al
 r

at
e 

of
 1

1.
2 

pe
rc

en
t. 

th
e 

se
co

nd
 s

m
al

le
st

in
cr

ea
se

 o
f 

an
y 

of
 th

e 
15

 le
ad

in
g 

St
at

es
.

(h
id

e 
th

e 
he

al
th

 f
un

ct
io

n.
 th

e 
le

ad
in

g 
ar

ea
O

f 
ef

fo
rt

. R
&

D
 p

ro
gr

am
s 

w
er

e 
re

po
rt

ed
 b

y

(m
iV

or
is

:O
fd

ol
la

re
r

12 16

19
64

-1
97

4
,

.1
4A

aj
or

t*
*0

01
1c

iti
,

19
73

Fu
nc

tio
as

:,
;

' T
i#

1,
**

*1
4f

is
lid

;
:c

om
m

tin
iC

at
io

ns
i-

21
4t

i

So
ur

ce
 o

f 
fu

nd
s:

 ,T
ei

le
ri

sf
;;1

52
%

;
;

:S
ta

b,
 4

81
e.

,
j'

C
F.

:. 
-c

ac
io

r
f

2,
14

ip
ki

ef
%

05

Po
rt

 o
rm

or
s:

 1
",

 S
tin

e
56

%
,

11
an

d

th
e 

E
as

te
rn

 P
en

ns
yl

va
ni

a 
Ps

yc
hi

at
ri

c 
In

-
st

itu
te

 a
nd

 b
y 

11
 S

ta
te

 s
ch

oo
ls

 a
nd

 h
os

pi
ta

ls
.

U
nd

er
 tr

an
sp

or
ta

tio
n 

an
d 

co
m

m
un

ic
at

io
ns

,
th

e 
D

ep
ar

tm
en

t
of

 T
ra

ns
po

rt
at

io
n 

w
as

re
sp

on
si

bl
e 

fo
r 

th
e 

w
or

k 
re

po
rt

ed
, a

nd
 u

nd
er

ed
uc

at
io

n.
 th

e 
D

ep
ar

tm
en

t o
f 

E
du

ca
tio

n 
w

as
th

e 
re

po
rt

in
g 

ag
en

cy
.

Iv
le

:d
 o

f 
th

e 
he

al
th

 s
up

po
rt

 w
as

 p
ro

vi
de

d
th

ro
ug

h 
St

at
e-

ap
pr

op
ri

at
ed

 f
un

ds
, b

ut
 th

e
Fe

de
ri

ll 
H

ig
hw

ay
 A

dm
in

is
tr

at
io

n 
(D

O
T

)
fu

rn
is

he
d 

vi
rt

ua
lly

al
l

of
 th

e 
fu

nd
s 

fo
r

tr
an

sp
or

ta
tio

n.
 F

or
 th

e 
ot

he
r 

fu
nc

tio
na

l
ar

ea
s 

su
pp

or
t w

as
 f

ai
rl

y 
ev

en
ly

di
vi

de
d

be
tw

ee
n 

Fe
de

ra
l a

nd
 S

ta
te

 s
ou

rc
es

.

M
os

t o
f 

th
e 

Pe
nn

sy
lv

an
ia

 p
ro

gr
am

s 
w

er
e

un
de

rt
ak

en
di

re
ct

ly
by

 S
ta

te
ag

en
ci

es
;

ho
w

ev
er

, i
t c

on
si

de
ra

bl
y 

hi
gh

er
 p

ro
po

rt
io

n
of

 th
e 

St
at

e 
to

ta
l W

as
 p

er
fo

rm
ed

 b
y 

un
iv

er
-

si
tie

s 
ap

d 
co

lle
ge

s 
th

an
 in

 th
e 

ca
se

 o
f 

m
os

t
St

at
es

-3
7

pe
rc

en
t,

co
m

pa
re

d
w

ith
an

ov
er

al
l a

ve
ra

ge
 o

f 
12

 p
er

ce
nt

. T
he

 P
en

n-
sy

lv
an

ia
 D

el
ia

rt
m

en
ts

 o
f 

T
ra

ns
po

rt
at

io
n,

E
du

ca
tio

n,
 a

nd
 P

ub
lic

 W
el

fa
re

 w
e'

re
 r

es
po

n-
si

bl
e 

fo
r 

m
uc

h 
of

 th
e 

w
or

k 
co

nt
ra

ct
ed

 to
ve

rs
iti

es
.

V
ir

gi
ni

a

R
&

D
 e

xp
en

di
tu

re
s 

by
 S

ta
te

 a
ge

nc
ie

s 
in

V
ir

gi
ni

a 
to

ta
le

d 
$6

.9
 m

ill
io

n 
in

 f
is

ca
l y

ea
r

19
73

. T
he

y 
gr

ew
 a

t a
n 

av
er

ag
e 

an
nu

al
 r

at
e 

of
13

.4
pe

rc
en

t b
et

w
ee

n 
19

64
 a

nd
 1

97
3.

In
 1

97
3'

 V
ir

gi
ni

a 
ag

en
ci

es
fo

cu
se

d 
th

ei
r

R
&

D
 e

ff
or

ts
, a

lm
os

t e
nt

ir
el

y 
in

th
re

e 
ar

ea
s.

U
nd

er
 (

1)
 n

at
ur

al
 r

es
ou

rc
es

, m
os

t
of

 th
e

pr
og

ra
m

s 
w

er
e 

co
nd

uc
te

d
by

 th
e 

V
ir

gi
ni

a 
In

-

4



stitute
of M

arine Science and involved
studies dealing w

ith the preservation of
coastal

environm
ents,

the
biological

resources of the coastal zone, the biology of
coastal w

aters and w
etlands, and coastal

zone hydrography and geology. U
nder (2)

transportation,
the R

&
D

 program
s w

ere
sponsored by the H

ighw
ay R

esearch C
oun-

cil. U
nder (3) education, the R

&
D

 activities
w

ere entirely sponsored by the V
irginia

D
epartm

ent of E
ducation.

A
lthough the Federal G

overnm
ent sup-

ported 43 percenof the .11. &
D

 effort, educa-
tion w

asthe only area w
here m

ore funds
w

ere provided from
 Federal sources (the O

f-
fice of E

ddcation, H
E

W
) than from

 State
sources.

M
ost of the V

irginia R
&

D
 total consisted of

A
pplied research; basic reseach w

as concen-
trated prim

arily in natural resources; and
developm

ent w
as reported-for the m

ost part
in the transportation and com

m
unications

ftinction.

M
ichigan

M
ichigan

agency
expenditures

for
research and developm

ent am
ounted to $6.8

m
illion in fiscal year 1973. From

 1964 to 1973
R

&
D

 expenditures grew
 at an average an-

nual rate of 15.5 percent.

In 1973 the m
ajor R

&
D

 area w
as health.

H
ealth program

s w
ere sponsored by the

D
epartm

ent of Public H
ealth, the L

afayette
C

linic, the D
epartm

ent of Social Services
and

several
State

hospitals.
N

atural
resources,

the
next

area, w
as entirely

represented by the D
epartm

ent of N
atural

R
esources. T

ransportation w
ork w

as spon-
sored by the D

epartm
ent of State H

ighW
ays

and T
ransportation.

A
lthough the Federal G

overnm
ent provid-

ed 45 percent of the funds, only in education
w

as Federal aid the prim
ary source of fund-

ing. For every other functional area, the
State w

as the principal source of funds even
though Federal agencies alsO

 contributed.

M
ichigan agencies placed m

ajor em
phasis

on applied research. V
irtually all of the sm

all
am

ount devoted to basic research w
as in the

health
function. T

he effort assigned
to

developm
ent w

as -:,,rim
arily found w

ithin
educH

tion.

In 1973 m
ost M

ichigan R
&

D
 program

s
w

ere perform
ed intram

urally. W
ork directed

to universities and colleges and to local
governm

ents
involved

in
education

program
s accounted for the rem

ainder,

V
k

cicillaI)f
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N
ew

 jersey

. In
fiscal year 1973 Stategovernm

ent agen-
cies in N

ew
 Jersey spent $5.6 m

illion for
research and developm

ent. T
he average an-

nual grow
th rate betw

een 1964and 1973 w
as

5.9 percent, the low
est am

ong the 151ading
support States.

T
he N

ew
 Jersey effort in 1973 w

as co
en-

trated in five areas: T
ransportation and com

-
m

unications, environm
ent, health, educa-

tion, and area and com
m

unity developm
ent

and housing. T
he N

ew
 Jersey D

epartm
ent of

T
rahsportation .w

as
resp(

B
ible

for
the

transportation R
&

D
 pro ,

m
s, the m

ajor one
em

bodied in the dem
onstration of a D

ial-a-
R

ide system
. T

he N
ew

jersey E
nvironm

ental
Protection D

epartm
ent reported all of the

State environm
ent R

&
D

 effort,
m

ost of
w

hich consisted of application of E
R

T
S-1

data to the m
anagem

ent and protection of the
N

ew
 Jersey coastal zone. A

 num
ber of.State

agencies.
including

the
D

epartm
ent

of
H

ealth, the E
. R

. Johnstone T
raining and

R
esearch

C
enter.

and
the N

ew
 I,esey

N
europsychiatric Institute reported health

R
&

D
 expenditures. T

he D
epartm

ent
of

E
ducation w

as responsible for all of the
education program

s, and t
e D

epartm
ent of

C
om

m
unity A

ffairs ham
 ed all area and

com
m

unity developm
ent and housing R

&
D

w
ork.

.

N
ew

/Jersey R
&

D
 expenditures

(M
illions of dollars)

8

1964
1968

197?

M
ajor C

har3cteristics, 1973

F
unctions:

T
ransportation and
com

m
unications - 40%

E
nvironm

ent - 19%
H

ealth - 14%
E

ducation - 11%

S
ource of funds:

F
ederal - 55%

S
tate -42%

C
haracter of w

ork:
D

eV
elopm

ent - 45%
A

pplied research - 40%

P
erform

ers:
S

tate agencies - 45%
Industrial firm

s - 34%
Local governm

ents - 11%
"i`

Federal funding, w
hich m

ade up m
ore than

one-half of the total, w
as provided m

ainly by
the Federal H

ighw
ay A

dm
inistration (D

O
T

).
O

ther Federal support cam
e from

 the H
E

W
O

ffice of E
ducation and Food and D

rug A
d-

m
inistration, State-approprikited funds w

ere
principally allotted to program

s of T
he E

n-
vironm

ental Protection D
epartm

ent and the
D

epartm
ent of C

om
m

unity A
ffairs.

N
ew

 Jersey is one of the few
 States that

reported m
ore of its total effort as develop-

m
ent than as applied or basic research. T

he
State's largest single program

. the H
addon-

field
D

ia 1-a-R
 ide

dem
onstration,

w
as

classified entirely as developm
ent. D

evelop-
m

ent activity w
as also reported by the

D
epartm

ent of E
ducation and. to a lesser ex-

tent,
by

the' E
nvironm

ental
Protection

D
epartm

ent.

StatP agencies accounted for the largest
share of R

&
D

 perform
ance. Private firm

s,
under contract,

accounted
for

the next
largest share, m

ostly for the' D
ial-a-R

ide
program

.
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In 1973 R
&

D
 activities covered five func-

tional areas: N
atural resources, education,

health, transportation and com
m

unications,
and science and technology. U

nder natural
resources the D

epartm
ent

of A
griculture

w
as the m

ajor support agency,
follow

ed by
the

D
epartm

ent
of

N
atural-E

conom
ic

R
esources and the W

ildlife R
esources C

om
-

m
ission. U

nder education virtually all of the
R

&
D

 effort w
as handled by the D

epartm
ent

of Public Instruction. U
nder health m

ost
research and developm

ent w
as the respon-

sibility of the D
epartm

ent of M
ental H

ealth.
U

nder transportation, the State H
ighw

ay
C

om
m

ission and
under

science
and

technology, the N
orth C

arolina B
oard of

Science
and T

echnology reported .R
&

D
program

s. N
orth C

arolina w
as

the leading
State to report R

&
D

 funds in the science and
technology area in 1973.

Federal funding w
as distributed to the

areas of natural resource4, education, health,
and transportation.

'

A
lthough applied research w

as reported
under all

functions, basic research w
as

lim
ited chiefly

to natural resources and
i--- health.

D
evelopm

ent w
as alm

ost 6'ntirely
lim

ited to program
s w

ithin the education
and natural resources functions.

A

U
niversities and colleges accounted for 27

percent of the total effort, an unusually
large

share; m
ost of the w

,Irk represented D
epart-

m
ent of A

griculture program
s

carried on at
State universities.

C
olorado

In fiscal year 1973 State governm
' ent agerr-

cies
in C

olorado spent $5.2 m
illion fur

research and developm
ent. T

he average an-
nual rate of increase betw

een 1964 and 1973
w

as 21 percent.
V

irtually all of the C
olorado R

&
D

 activity
is found in four functional areas: Incom

e
security

and
social

services,
natural

a

resources, education, and health. T
he incom

e
security and social services function w

as en-
tirely

filled
by

the
D

enver Incom
e

M
aintenance E

xperim
ent funded by the

Social and R
ehabilitation Service (H

E
W

).
T

he
project

w
as adm

inistered
by

the
C

olorado D
epartm

ent of Social Services.
M

ost of the C
olorado natural resources

program
s w

ere conducted by the
D

ivision of
W

ildlife, D
epartm

ent of N
atural R

esources.
O

therw
ise program

s of the State B
oard for

C
om

m
unity C

olleges
and

O
ccupational

E
dU

cation and the Fort L
ogan M

ental H
ealth

C
enter rounded out the total.
O

nly tw
o other States (V

erm
ont and M

on-
tana) reported higher degrees of Federal sup-
port than C

olorado. T
he high Federal share

reflected the D
enver Incom

e M
aintenance

E
xperim

ent.

T
he D

enver Incom
e M

aintenance E
xperi-

m
ent also accounted for the high share of

R
&

D
 expenditures directed to private non-

profit organizations.

21



Distribution of State agency expenditures for research, development, and R&D plant as compared with other
State indicators, fiscal year 1973

Total State agency R&D
nd R&D plant expenditures

State

1 Percent of
Rank I total

Total, all States
(in millions) S273

New York 1 23 95

California 2 13 42

Illinois 3 4 63

Florida . 4 4 11

Texas 5 3 96

Washington 6 3 90

Pennsylvania 7 3 39

Virginia 8 261

Michigan 9 2 51

Ohio .. 10 2 28

Massachusetts 11 2 22

I ndtana 12 2 15

New Jersey 13 2 05

Colorado 14 1 95

North Carolina 15 1 94

Alaska 16 1 50

Kentucky 17 1 44

Oregon 18 1 43

Wisconsin 19 1 39

-Georgia 20 1 23

Tennessee 1 19

Arizona 22 1 19

Maryland 1 17

Connecticut 24, ., 1 13

Minnesota 25 . 1 05

Hawaii 26 87

Louisiana 27 84

Oklahoma 28 83

West Virginia 29 82

South Carolina 30 :'9

Maine 31 76

Missouri 32 69

Iowa 33 61

Kansas 34 60

Utah 35 60

Alabama 36 50

South Dakota 37 48

Idaho 38 47

Mississippi 39 46

Arkansas 40 44

Vermont 41 43

Wyoming 42 36

Montana . 43 34

Nevada 44 34

North Dakota 45 31

New Mexico 46 30

"febraska 47 17

Rhode Island 48 11

Delaware 49 .10

New Hampshire 50 .06 I

Provisional estimate of resident pOpuiation as of July 1 1973 (209 851 000f

Both population and personal incorne totals intrude data for me District of

Columbia Therefore the shares of total shOwn for the States within these two
categories do not add up Quite to 100 percent since the District of Columbia

is omitted
This figures represents general expenditures minus expenditures for Otate

institutions 01 higher educabon R&D expenditures of State univerSttieS and

colleges are not included in this report but are the Subject of a separate

Population

Percent of
Rank total

Total personal income

Percent of
Rank total

Total State government
general expenditures

Percent of
Rank total

' '210

2

1

5

8

4

22

3

13

7

6

10

11

9

28

12

50
23
31

16

14

17

32
18

24

19

40

20
27

34

26

38
15

25

30.

36

21

44

42

29

33

48
49
43

47

45

37

35
39
46
41

8 70
9 82
5 35
3 66
5 62

1.63
5 67
2 29
4 31

511

2 77

2 53
351
1 16
251

16

1 59
1 06
213
2 28

1 97
98

1 94
1 47

1 86

40
1 79
1 27

85
1 30

49

2 27
1 38
1 09

55

1 69

33
37

1 09
97

22
17

34

26
31

53
73

46
27

38

7$1,032,045

2

1

3

9

6

20
.4
12

7

5

3S93,838

10

11

8

26
14

49
24

29
16

17

21

31

15

19

18

38
22

28

35
30

40

13

23
27

37

25
47

42
32
33

48
50
44

46
45

39
34

36
43
41

10 02
10 86
6 26
3 46
4 96

1 66
5 64
2'20
4 77
521

2 95
2 53
411
1 19
2 11

18

1 28
1 01

2 05
1 97

1 58
90

210
1 76
1 86

43
1 40
1 08

67
1 01

39
2 15
1 37
1 12

45

1 28
29

.32
76
73

18

16
31

30
30

..40
72

45
31

35

1

2

4

9
6

17

3

16

5

7

8

19

10

31

14

36
22
29
12

15

23
32
11

21

13

34
18

25
30
26

38
20
27

33
40

24

49
43
28
35

45
50
44

47

46

37
39
41

42
48

13 15
10.88
5 17
3 19
3.76

1 96
6.22
2 01

4.66
3 75

3.29
1 60
3 15

.93

2 15

59
1 51

1.03
2 28
2 07

1 43
88

2 31

1.55
2 18

80
1 95
1 22

99
1 17

51

1 58
1 17

80
50

1 40
28

36
1 06

75

32
21

34

30
31

58
50
50
42

.29

Survey and a separate report, therefore. the institutions that are responsible
for those expenditures are excluded from general expenditures above
SOURCES U S Department of Commerce, Bureau of the Census, CurrentPoputa-
Iron Repods, -ones P -25. No 520, July 1974. U S Department of Commerce,
Bureau of Economic Analysis, Survey of Currant Businels. "turn° 54 No 4
Apr11.1974, U S Department of Commerce, Social and Economic Statistics Altnin-
stration, Bureau of the Census, State Government Finances in 197:31 ries

GF73 No 3 August 1974
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State R
&

D
 E

xpenditures
C

om
pared w

ith O
ther Indicators

State agency R
&

D
 and R

&
D

 plant expenditures, w
hen ranked by

State, can be com
pared w

ith such State indicators as population, total
personal incom

e, and total State governm
ent general expenditures by

rank. A
s the table indicates, the m

ore populous and w
ealth- producing

States and those w
ith higher State governm

ent general expenditures
are usually those that place greater em

phasis on R
&

D
 program

s. T
he

first
15

States in R
&

D
 expenditures in

1973
included

13
that w

ere
am

ong the first
15

States in both population and total personal incom
e.

T
he tw

o exceptions w
ere W

ashinW
on and C

olorado, w
hose R

&
D

 ex-
penditures w

ere w
ell ahead of their relative populations and incom

e
totals. T

he extent of their R
&

D
 activity w

as partially accounted for by
the special incom

e m
aintenance experim

ents already m
entioned. T

he
first 15 States in R

&
D

 expenditures also included 11 that w
ere am

ong
the first

15
States in State governm

ent general expenditures.

A
s to the next

35
States, A

laska, K
entucky, O

regon, and H
aw

aii
w

ere, like W
ashington and C

olorado, notably ahead of other indicators
,in their R

&
D

 activities, and L
ouisiana and M

issouri w
ere notably

behind.
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T
he R

&
D

 cost per scientist or engineer
in 1964 w

as approxim
ately

$21,000. In 1973 the cost had risen to
alm

ost $36,000. T
hese am

ounts
included not only salaries of scientists and

engineers but also all sup-
porting costs; i.e., the salaries of

technicians and other support per-
sonnel, as w

ell as supplies and all other
overhead item

s. A
 large part of

the 1964-73 increase w
as the result

of-inflation, although State R
&

D
program

s have been increasing
in com

plexity and requiring a greater
range of skills and equipm

ent
in their operations.

In
1973

the
chief

functional
area

to
utilize FT

E
 scien-

tists/engineers, technicians, and other personnel w
as health, w

hich ac-
counted for 44 percent of the personnel

total. T
he ratio of one scien-

tist/engineer to one technician w
as the

highest ratio of technicians to
scientists/engineers for any function.

H
ealth R

&
D

 w
ork depends

heavily on technicians for perform
anceof routine and repetitive tasks.

N
atural resources, the next largest function,

both in term
s of FT

E
scientists/engineers and technicians and R

&
D

expenditures, revealed a
different ratio. T

his function accounted
for 32 percent of the FT

E
 per-

sonnel in 1973. T
here w

ere nearly 2.4
scientists/engineers for each

technician, due partly to the fact that m
uch of the

R
&

D
 effort is "in the

field" w
here technical assistance is needed far

less than in health.

F
T

E
 scientists/engineers and technicians

engaged in research and developm
ent in

S
tate agencies, by functional area,

fiscal year 1973

F
unction

T
otal

S
cientists

and
engineers

T
echnicians

T
otal

8.207
4,899

3,308

H
ealth

.
.

....
..

3,636
1,812

1.824

N
atural resources

.
.

2,614
1,842

772

E
ducation

235
206

29

T
ransportation and
com

m
unications

.
.

937
477

460

Incom
e security and social

services
.

.
.

.
269

205
64

E
nvironm

ent
.

.
256

145
111

C
rim

e prevention and
control

.
.

126
104

22
E

conom
ic grow

th and
productivity

81
67

14

A
ll others

53
41

12

E
ducation at first glance presents a

paradox. It w
as the third

largest function in 1973, but it accounted for only 4 percent of the FT
E

scientists/engineers and technicians engaged in
R

&
D

 undertakings.
T

he explanation is that m
ost of -the T

h5 tate-supported R
&

D
 w

ork in
education is not perform

ed by State
lA

rsonnel, but by personnel of
local governm

ents. T
he ratio of seven

scientists/engineers to each
technician reflects the particular em

phasis
placed in the education

field on em
ploym

ent of personnel w
ith at

least one degree.

T
ransportation and com

m
unications w

as the
only m

ajor function
w

hose relative shares of total State R
&

D
expenditures and total State

FT
E

 scientists/engineers and technicians w
ere

approxim
ately equal in

1973. T
he ratio of one scientist/engineer

to onetechnician w
as close to

that in health and indicated a heavy
dependence on technology.

Scientists/engineers and technicians can be analyzed
by field. T

he
biological and clinical m

edical sciences accounted
for 60 percent of the

FT
E

 scientists/engineers and technicians
em

ployed in 1973 but for
only 46 percent of the R

&
D

 expenditures.
In the social sciences FT

E
scientists/engineers represented only 13 percent

of the personnel but
accounted for 25 percent of total R

&
D

expenditures.

F
T

E
 scientists/engineers and technicians

engaged in research and developm
ent in

S
tate agencies, by field of science,

fiscal year 1973

F
ield of science

T
otal

S
cientists

and
engineers

T
echnicians

T
otal

8.207
4,899

3.308

P
ercent distribution

B
iological sciences

41
44

1
38

C
linical m

edical
sciences

19
15

25

P
sychology

7
7

7

P
hysical sciences

3
3

3

E
nvironm

ental
sciences

5
6

5

M
athem

atics
E

ngineering
10

9
13

S
ocial sciences

13
17

7

O
ther

1
1
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A
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N
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IX
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T
echnical N

otes

T
hese notes deal w

ith the scope and m
ethodology of

the State R
&

D
 activities survey, definitions of term

s.
function classifications, and the relationship of the
current report to previous reports conducted by the
N

ational, Science Foundation on State governm
ent

agency R
&

D
 activities and to the N

SF Survey of Scien-
tific A

ctivitus of Institutions of H
igher E

ducation.

Scope

T
he survey of State governm

ent agency R
&

D
 ac-

tivities for fiscal years 1972 and 1973 w
as conducted

for N
SF by the G

overnm
ents D

ivision, B
ureau of the

C
ensus. Social and E

conom
ic Statistics A

dm
inistra-

tion, D
epartm

ent of C
om

m
erce. T

he survey, one in'a
series of N

SF-sponsored studies on the R
&

D
 activities

of State governm
ents, sought data on the funding, per-

sonnel requirem
ents, and nature of R

&
D

 program
s and

provided an additional basis for trend analysis of these
R

&
D

 activities.

-,

T
he universe consisted of agencies of all 50 States,

excluding State universities and colleges and their af-
filiated m

edical schools, hospitals, agriculturaltxperi-
w

ent stations, and research centers State universities
and colleges are covered in another N

,I,SF survey. T
he

list of State agency respondents w
as com

piled from
respondents to the previous State governm

ent sur-
veys, State agencieg covered in the B

ureau of the C
en-

sus annual em
ploym

ent survey. lists of State agencies
receiving grants and contracts from

 Federal agencies,
and a-B

ureau of L
abor Statistics listing of research per-

sonnel in State governm
ents. For each State, the agen-

cy list w
as sent to the chief budget officer. B

udget of-
ficers w

ere requested to screen the list of agencies for
those that sponsored R

&
D

 program
s and add any agen-

cies that had been om
it ted. For each sponsoring agen-

cy, nam
es and addresses of key contacts w

ere to be
supplied.

M
ethod

Q
uestionnaires w

ere sent to all agencies w
ith a prior

involvem
ent in R

&
D

 activity as w
ell as certain other

agencies, regardless of State budget officer recom
m

en-
dations. T

hese w
ere departm

ents of health. education.
fish and gam

e, and transportation. w
hich historically

have reflected som
e R

&
D

 activities. State agencies
appearing on Federal grant lists for either fiscal year
1972 or fiscal year 1973 w

ere also included, regardless
of budget officer recom

m
endations.

Since early responses w
ere received from

 11 budget
officers, questionnaires w

ere m
ailed to,the agencies in

these "control" States on N
ovem

ber 10. 1973. one
m

onth prior to the scheduled first m
ailing T

his action
provided early and valuable m

easures of quality and
speed of response. T

he quality of the final responses
and the percent of agencies reporting R

&
D

 expen-
ditures am

ong all those canvassed closely paralleled
the returns from

 the "control- units.

R
&

D
 involvem

ent is far from
 uniform

 am
ong the

Stat.es.
D

espite
telephone follow

up
to

all
non-

respondents. only 38 State budget offices reported, and
several budget officers stated that they had no records
available to form

 a basis for ready or accurate response
to the survey.

Survey form
s w

ere m
ailed to State agencies in the

rem
aining 39 States on D

ecem
ber 7, 1973. T

w
o subse-

quent m
ailings. approxim

ately one m
onth apart. w

ere

c'

m
ade to nonresponding agencies. W

hen questionnaires
w

ere returned, they w
ere screened for com

pleteness
and internal consistency. Follow

up of incom
plete, in-

consistent, and questionable responses took place in
January, and a nonresponse follow

up occurred in
February. T

his last m
ailing w

as to all nonrespondent
agencies that had reported R

&
D

 expenditures in the
last survey, that w

ere on a Federal grants list, or that
w

ere departm
ents of education, transportation, health,

or fish and gam
e. T

he collection phase of the survey
w

as scheduled
for

closeout on M
arch 29,

1974,
although additional data obtained during an intensive
review

 in A
pril w

ere included as received.

Survey operations w
ere m

anaged for N
SF by the

, B
ureau of the C

ensus, w
hich also m

ade all data
tabulations N

SF received copies of all returned survey
form

s containing R
&

D
 data. T

he N
SF G

overnm
ent

Studies G
roup staff determ

ined w
hich projects m

et
R

&
D

 definitions, assigned to each project a function
code, notA

d w
hether data change or follow

up w
as re-

quired by C
ensus or N

SF, and notified C
ensus accord-

ingly. Follow
up results w

ere returned to N
SF for final

approval before the data could be considered final.

A
 response rate of approxim

ately 98 percent w
as ob-

tained. A
n initial universe of 1,309 units w

as reduced
to 1,276 during the course of the survey as a result of
organizational phaseouts and agency consolidations.
O

nly 29 agencies failed to respond, w
ith a m

axim
um

 of
only three nonrespondents in any State Five hundred
and nineteen agencies. or 40 7 percent

of those
responding, reported R

&
D

 expenditures.

O
rganization

T
ables developed by the B

ureau of theC
ensus for the

State agency report show
 for each of the 50 States R

&
D

expenditures by function, field of science. perform
er

and source of funds. E
ach of these categories w

as
further subdivided by character of w

ork: i.e.. basic
research, applied research, and developm

ent. R
&

D
plant expenditures are alSo show

n for each State. R
&

D
m

. /pow
er data appeared in another series of tables

N
ot all of these tables are included in appendix B

because of their great detail, but they are available on
request

T
hese tables form

ed the basis for the core of this
report. T

he first
section

of
the report provides

historical background and discusses som
e of the fac-
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Table B-1.-State agency expenditures for research and
development and R&D plant, by State

and character of work, fiscal years 1972 and 1973

'Dollars In thous ids)

419)1..

Total R . D

and

R . 0 plant

Research and de.elopment
N a I) plant

Tot,: Iasi. Applied 1)evelop-ent

1972 1973 197 2 1973 1972 1973 1972 1973 1972 1973 19'2 1973a.
Total 212,098 273,371 231,923 263,778 52,681 57,326 112,521 163,375 39.798 12,776 7,176 9,595

)

Alabama 1,323 1,359 1,323 1.359 51 .-57 892 891 377 411 - -

Alaaka .3,785 1,097 3,719 1,072 261 331 3,150 3,162 34 279 36 25

Arizona 2,971 3-.241 9,966 3,183 226 391 1,560 .1,478 1,180 1,111 8 59

Arkansas 1,506 1,210 1,503 1,201 119 121 605 568 779 511 . 3 7

California 31,912 36.685 30,780 35,375 1,150 5,825 22,36o 26,073 1,263 3,177 1,142 1,310

Colorado 3,939 5,332 3,856 5,221 59 4b 3,501 1,758' 293 106 83 108

Connecticut 3,120 3,077 3,071 3,032 2.170 2,399 163 189 137 144 19 46

Delaware 209 249 209 :69 - 138 199 70 100 - -

florid. 9,708 11,221 9,610 11,115 769 817 6,195 7,585 2,676 , 2,713 69 76

beorgig 1,125 3,320 3,125 3,300 131 189 1,101 1,103 1,083 1,208 - . 60

Ilarall 2,325 2,375 2,321 2,371 - 739 1,370 1,583 1,001 1 4

Idaho 1,271 1,271 1,271 1,271 21 23 1,250 1,218 - -

Illinois 11,392 12,617 12,281 12,259 5,391 4,888 6,119 6,737 751 654 2,108 389

Indiana.. 1,250 5,871 1,250 5,871 198 551 3,501 1,899 250 123 -

lo.a 1,139 1,679 1,139 1,679 16 NI 728 915 695 680 - -

Kansas 1,201 1,415 1,192 1,639 98 1,061 1,360 121 180 :0 6

Kentucky 3,815 3,925 3,812 3,925 50 185 2,263 2,362 1,19' 1,378 1 .

Loulnlara 2,1K47 2,299 1,7.11 2,016 245 279 1,138 1,587 01 180 213 253

Maine 9 110-, 2.065 1,827 2,003 115 127 929 1,075 183 505 289 58

Maryland 2,171 3,193 2,111 3,065 753 733 1,021. :,643 668 788 30 27,

Massachusett, 3,610 6,073 3,000 5,279 1,319 2,169 1,851 2,512 399 598 10 791

Michigan 5,511 6,865 5,151 6,929 268 256 1,351 5,4.6 829 1,128 60 36

Minnesota 2,327 2,859 1,312 4,819 Il 20 1,153 1,192 838 1,331 15 10

Mississippi 1,095 1,257 1,095 1,190 68 68 419 797 378 321 - 67

Missouri 1,758 1,879 1,753 1,845 38 70 1,701 1,701 11 92 6 11

Mon: an., 703 939 496 930 12 177 612 713 13 h) 7 9

Nebraska 392 152 342 152 161 115 165 221 03 81 - -

Sev3da 770 935 749 931 736 909 - 1 31 22 ;II) la)

No. Hampshire 1,042 150 192 150 - - 157 135 35 15 900 -

Sew J. r.01, 3,687 5,007 3,604 5,596 460 858 1,359 2,218 1,586 2,519 82 12

54,. Mexico 878 825 878 825 - - 615 610 263 215 - -

No. York 15,785 65,171 55,061 60,330 21,850 26,084 27,317 30,380 2,891 3,861 721 5,111

North Carolina I 781 5,290 1,757 8,2,:2 1,300 1,117 2,525 ',900 927 1,011 27 28

\orth Wiwi.. 804 811 793 818 6 619 660 115 113 16 23

01,14 1,782 6.227 1, ;A8 5,870 818 810 2,29'; 1,753 101 307 231 357

Oklahoma 2,118 2,277 2,097 2,277 61 119 1,661 1,817 303 311 21 -

Oregon 3,126 1,907 3,326 3,907 12 25 1,318 1,551 1,990 2,328 - -

Pvnnsylvania 9,607 9,251 9,289 9.213 1,589 1,165 4,111 6,092 1,586 1,686 108 11

Rhode Island 218 292 218 Ct92 53 86 195 206 - -

South fazollna 2,123 2,119 2,268 1,991 1427 112 1,615 1,276 196 605 155 155

South Dakoti 1,278 1,308 1,278 1,308 030 631 035 661 13 15 . .

Tennessee 3,37n 3,241 3,311 3,199 1,125 1,366 1,321; 1,019 891 MI 37 42

tox.1%. . 10,120 10,837 9,987 10,701 933 794 4,298 6,771 2,855 3,131 133 133

Utah 1,491 1,637 1,093 1,63 6 11 11 593 171 1,056 1,118 1 1

Vtrmont 1,193 1,169 1,183 1,1,.9 13 0 110 191 1,330 982 10 -

Virginia 4,006 7,121 5,858 6,856 755 1,1(6 1,318 1,894 781 823 118 295

Ztshington 9,815 1(1,455 9,781 10,635 176 529 8,571 8,911 730 1,162 31 20

zst Virgini 2,084 2,232 2,058 2,207 231 262 930 1,(153 891 893 25 24

histor)h1n 3,732 3,793 3,732 3,788 90 81 2,714 2,710 939 991 - 5

avoming... 784 991 756 4i91 - - 707 963 50 23 29 -

than

0'

a



Table B-2.-State agency expenditures for research and development,
by State and functional area, fiscal year 1972

(Dollars in thousands)

State .

0

Total Health
Natural
resources

Education

Transpor-
tntion

and

communi-
catiJns

Income

security

and

social

services

Environ-
neat

Crime

pre-

vention
and

control

Economic
growl'.

and
produc-

tivlty

Area and
community

develop-
cent and

housing

science

and
techno-

logy

Energy

develop-
meat and
conver-
sIon

c

.
,

jTotal 231,923 81,714 50,708 35,968 30,195 17,671 9,793 3,575 1,613 626 611 117

.

Alabama 1,323 130 117 771 193 78 - - -

Alaska 3,749 119 3,578 9 13 - - - - -

ArliOnn 2,966 - 674 2,081 106 65 10 - - -

Arkansas 1,503 - 188 170 199 420 - 227 - - -

California 40,780 10,368 6,012 5,529 1,857 117 2,478 1,202 - 122 65 -

Colorado 3,856 '358 1,120 392 116 1,870 - - - -

connecticut 3,071 1,191 1,112 135 - - - - -

Delaware 209 - 138 70 - - - -

Florida 9,640 3,934 1,795 863 1,446 1,353 - 248 - -

6eOrgia 3,125 19., . -491 1,75b 382 - - - - -

tr.

Hawaii 2,321 39 587 1,361 38 152 92 - 50 - -

Idaho 1,271 - 1,224 - 11 20 16 - - -

Illinois.... 12,281 6 5,133 -0 , 001 1,323 1,219 400 1,651 462 63 - - -

Indiana 1,250 506 309 130 630 2,671 - - - -

Iowa .

q

1,439 239 351 526 193 95 - 13 - 20 -

Kansas 1,19,, 144 127 575 311 9 21 33 - - -

Kentucky 3,812 100 641 912 710 685 297 137 - -

Louisiana 1,761 152 826 10 710 35

Maine 1,827 37 1,301 171 135 12 166 2 - - -

Maryland 2,111 1,158 306 273 331 15 173 - 185 -

Massachusetts 3,600 1,076 613 528 115 62 621 254 - - - -

Michigani 5,151 1,590 1,386 589 1,316 510 - - - -

Minnesota 2,312 100 321 1,181 291 60 - - 52 -

Mississippi 1,095 15 586 311 25 63 65 - -

Missouri 1,753 5 981 367 317 63 - 21 -

Montana 698 2 511 36 15 , 10 60 - - - -

Nebraska 392 - 203 - 171 - - 15 - -

Nevana 769 - 659 - 21 31 - - - 55 -

,er Hampshire 192 P - 123 - .10 59 - - - -

Sow Jersey 3,806 870 227 615, 1 633/ - - 200 - -

se. MexlCo 878 - 748 -

,

60 70 - - - -

NC4 York 55,061 16,737 2,786 907 2,132 187 1,279 386 148
-.

- 56 146

North Carolina 1.757 .575 '' 657-, 988 213 - 13 - 33 219 -

North Dakota 793 123 174 289 37 - 168 - -

Ohio 3,518 980 178 950 939 - 210 10 - -

_
_-

Oklahoma
..
' , 097 16,i 889 235 418 84 - . 2 - .

Oregon 3,326 - 1,191 1,811 67 183\ - 41 - a)

Pennsylvania
4.

9,289 3,275 393 1,808 2,080 760 s792 13 - - 167 -

khode Island 218 - 195 - 53 - - - - -

South Carolina 2,268 25 411 891 - 239 - 173 25 - 3 -

South Dakota 1,278 - 256 516 112 351 13 - - -

Tennessee 3,311 901 871 1,188 381 - - -

Texas 9,987 4 462 2,509 3,178 2,292 262 331 151 - - -

,1 fah 1,693 136 167 1,058 19 5 -- 81 - - - _

Verront. 1,183 112 113 - 13 1,161 10 71 - - -

ti

Virginia 1 ....,,,,, 5,858 37i 3,251 sori 1,251 7 - 160 - -
Wpshingtnn.... .. 9,781 46 2,553 133 1,080 1,976 134" 1 187 13 ... -

..egt i1rminin.. 2,058 100 769 827 201 37 - 30 -

wiston81r. ... ... 1,732 183 1,177 202 281 873 110 273 - - -

wyoming 758 110 2114 12 103 - 8 - - -



Table 8 -3. -State agency expenditures for research and development,
by State and functional area, fiscal year 1973

(Dollars in thousands)

State Total Health
Natural
resouices

Education

Transpor-
tatiln

and
cormuni-
cations

Income

security
and '

social
services

Environ-
rent

vention

control

Crire
pre-

and

Economic
growth
and

,zoduc-
tivity

Area and
community
develop-
rent and
housing

Science

and
techno-

logy

anergy
develop-
meat and
ConVer-
sion

Total 263,778 92,012 59,103 39,951 31,198 20,202 12,198 10561 1,753 1,109 793 f 562

Alabama 1,359 131 180 771 151 12 Ill - - - -

Alaska 4,072 30 3,768 80 193 - - - - - -

Arizona 3,183 154 645 - , 6-.9 14 102 35 ' 100 - - -

Arkrnsas 1,201 - 166 138 151 250 - 174 3 - 18

California 35,3'y5 12,350 7,976 6,810 1,132 149 2,165 1,166 5J 156 1122 -

A.

Colorado 5,221 374 1,173 151 40 2,787 - 100 -
\

- -

Connecticut 3,032 1,105 1,185 431 8 - - I
-

Delaware
ilorida

269
11,115

-

1,176

169

2,158
100

661

-

1,565

-

1,667

-

20

-

291 -
\

-

.

-

-

Georg:oil 3,300 739 554 1,678 274 55 - - - -

Hawaii 2,371 18 981 828 73 215 105 119 - - -

Idaho 1,271 - 1,230 23 - 7 11 - - -

Illinois 12,259 1,281 2,332 1,565 1,123 581 1,735 572 68 -

Indiana 5,871 625 286 277 635 1,050 - - - -

Iowa , 674., 316 537 516 116 67 - 7 37 21

Kan,aa 1,639 155 132 195 381 327 103 11 -

Kentucky .- 3,925 122 851 697 900 597 352 1 - -

Louisiana 2,01,1 302 862 10' 718 - 121 - -

Maine , 006-, 23 1,386 196 135 o 294 - - -

Maryland...

Massachusetts

3,145

5,279

1,151

1,763

606

728

365

691

212

160

8

-

105

1,276

13

359 -

615

-

58

-

Michigan 6,829 2,501 1,535 813 1,391 589 . - - - -

Mtnnesota 2,819 118 332 1,976 296 32 - 55 - to -

Mis,t,sippi 1,190 15 25 559 305 25 63 168 - -

Mtssouri 1,865 50 951 158 232 - 86 - 81

Montana 930 35 620 30 1'3 - 119 80 - - - -

Nebraska 152 - 221 138 - - 56 31 6 -

Neradn
s 931 51 775 21 2i - 63 -

New Oampshlre 150 - 107 - - - 12
. - -

Sea Jer,, ..... . . 5,599 761 232 827 2,237 157 1,082 - 560 -

New Mexico:- ...... 825 - 715 60 _ 19 - -
_

New ,,,rk 60,330 50,921 3,268 987 , 271-,
171 1,518 377 145 221 451

North Carolina ,262 695 2,836 1,210 213 - - . - - 6 211

North 0.kora 818 120 265 286 137 - I ' 66 - -

Ohio 5,870 736 980 2,785 1,031 325 10 -

Oklahoma 2,277 517 957 218 280 - 111 131 - - - -

Oregon 3.907 - 1,252 1,867 156 - 538 58 36

Penn,,,Rrnia 9,213 1,121 611 1,350 2,522 628 569 25 - 110 -

rdir,', Is1and. 292 201 - 53 - 33
,

- -

,, 15 larelina... 1,001 10, 901 713 - 91 - 139 28 11 -

South L1nkot4.1 1,108 A 261 573 61 - 395 15 - - -

Tennessee . 3,199 1,052 913 1,126 83 - 21 - -

lexaa 10,701 1,015 2,790 3,759 2,277-'1 ,
101 288 172 - -

Ltall 1,936 279 171) 1,997 55 - 5 32 - -

1,ermon,.. ....... ... 1,199 122 119 - 6 797 7 87 - -

A

Virginia. 5,85, 125 1,55,, 1,275 1,119 7 - - 171 - -

Nashingtqn 10,',35 183 .1,200 158 1,103 1,701 it6 229 3 -

west 10 1 rginia 2,207 191 8.1 827 119 28 28 119 - -

Wisconsin ..... .

wyoning

3,788
941

191

373

1 177

181

200

23

297
91

1,031

-

357

-

250
8

-

25 -

-

_

-

-



Table 13-4.-State agency expenditures for research and development
and R&D plant, by State and source of funds, fiscal year 1972

(Dollars on thousands]

State

'iota 1 r,s. trt h and development
and It .. I) pla..t Research and development It z., D plane

Total
i`ederal
Govern-

merit
source.

State
govern-
neat

sources

Other
NoUrCei

Total
Fede.ra I
Govern-

raent
sources

State
govern-
merit

sources

Other
Sources

Total
Federal
Govern-

meat
sources

State
govern-

meat
sources

Other
sources

Total 217,098 121,717 116,235 1,117 "31,923 119 b61 111 ,159 1,099 7 ,176 2,053 5,077 18

Ala ban 1,323 986 282 55 1,323 986 282 55 - - - -
A1aI4ka 3,785 2,015 1,739 30 3,719 2,015 1,733 36 6 30
Arizona " 1 2 656 66 2,966 2,211 656 66 8 8
Arkansas

.97
1.506

,251
1,228 209 69 1,503 1,226 208 69 3 2 1 -

California 31,912 19.339 11,828 775 30,78C 18,954 11,052 775 1.162 385 777 -

Colorado .. 3,939 3.311 625 - 3.856 3.252 601 - 83 62 21 -
Connect lcut 3,120 772 2:500 18 3,071' 758 2.265 18 19 14 35 -
lk,laware... 209 113 66 - 209 113 66 - - -
Florid 9 ,708 5.151 1,257 9,640 5, MI 1.199 - 69 10 58 -
Gcorgla 3 125 1,821 1,782 18 3,125 1,824 1,282 18 - -

Hawaii 2,325 038 1,387 - 2,321 938 1,383 - 1 - 4 -
Idaho 1.271 150 811 - 1,271 130 811 - - - -
Illinols 11,392 3.743 10,589 60 12,281 3,611 8,609 60 2,10 129 1,979 -
Indianl 1.250 3.314 904 2 1.250 3,314 9, 1 2 - - -
Iowa 1,139 809 631 - 1, 139 809 631 - - - -

Kansas 1,201 851 312 8 1,192 851 333 8 10 10 -
Kentucky 3.815 2.261 1,516 39 3,812 2,257 1.516 39 1 1 - -
Louislana 2,007 1,111) 591 3 1,764 1,224 533 3 242 182 61 -
Maine 2,116 856 1.258 2 1,827 786 1,039 2 289 70 219 -
Mary lams 2 ,171 1,013 1,396 32 2,111 1,013 1 196 32 30 30 0) -

Massachusetts 3,610 0.256 1,141 110 3,600 2 ,256 I , 131 210 10 10 -
MIchlgan 5 511 2 517 2.961 - 5, 151 2.529 2.922 60 '8 12 -
M1nnesot 2.327 .1., 189 813 25 2,312 1,175 812 25 15 11 1 -
v tssisstppi 1,095 783 311 - 1,095 743 313 - - - - -
MI% sk Tr' 1 754 1 162 596 - 1,753 1,142 591 - 6 6

Montana 701 610 67 696 631 0 - 7 6 2

Nebraska 392 227 '65 - 19" "27 165 - - -
SevadT 770 592 526 22 769 522 225 22 a' .., a ' -
New limps:31re 1,092 ,27 5 10 25 192 77 90 25 40(1900 150 15U

New Jersey 5,687 2 ,22 I 1 370 91 3.606 2,167 1.351 87 82 56 19 7

I

Now

5, w Meek
New York

4714

55 785
664

11,83,1
711

39,788 /
-

1,161
878

51,061
668

11,596
211

19,301

-
1,161

-
7,1 237

-
181

-
-

North Caionna 1,787 1 796 ' 942 5 1,757 1 786 2.966 5 '7 11 16 -
4orth It, ot 80,1 528 311 10 793 516 237 10 lf, 12 1

Ohio ., 1,782 2,291 1 188 - 3.518 2.060 1,188 - 231 2'31 - -

Oklahoma " 114 I 117 615 155 2.097 1 127 611 155 21 21 -
Oregon 1, (2), 2 587 157 143 3,326 2.587 557 14,1 - -
Pennsylvania 9,697 1.860 3,825 12 9,719 1,812 1,133 12 104 18 389 -

Island 214 158 90 - 218 158 90 - - - -
So All 1 aro lln 2 ,113 1,687 729 7 2 .268 1.650 611 7 155 38 I18 -

south Dakot 1 1 "78 762 160 -,,, 1.278 762 011,0 56 - - - -
T nne,,,,/ 3,378 2,104 909 61 3,311 2,385 895 61 37 21 11 -

lt,as 10,120 0 1211 3 951 16 9 947 6.120 3,422 16 133 133 -

Utah ' .691 1 101 +44 1 1,693 11,1(1' 544 1 1
_ 1

5 el (1011t 1, 193 1,102 70 70 1,183 1,402 70 10 10 - - 10

ti Irgln1 I . 6 006 2 673 3.21,7 6o, 1164 2,670 3.122 66 (18 1 115 -
A kr /1110,I1 9,81.3 7 19-, 1,804 ',12 '1,781 7 VC, 1,771 512 31 I I -
A. ,t tlrgiri I ,t11 1 51" 51" 2,054 1,527 512 23 15 30 -
"1", ,n.In 1 71" 1 461 1,419 13 3,73? 1,461 1,839 33 - -
4,,omIng 786 10 8 377 - /56 108 314 - 19 - 79

LI 1111



Table B-5.State agency expenditures for research and development
and R&D plant, by State and source of funds, fiscal year 1973

[Dollars in thousands)

State

-.

Total resealch and development
and R o 0 plant

Research and development R a 1) plant

Total

Federal
Govern-
ment

sources

State
govern-
cent

sources

Other

sources
Total

Federal

Govern-
ment

sources

State
govern-

ment
sources

Other
sources

Total

Federal
Govern-
Dent

sources

State
govern-
ment

sources

Other
sources

Total 273.371 136 780 131.177 5,415 263.778 133,561 125.518 1.695 9,595 3,215 5,659 721

-__ ___ _

Alabama 1.359 950 27 1 65 1,359 950 314 65 -

Alaska 1,097 2,134 1.953 9 4.072 2.131 1,937 - 25 - 16 9

Arizona 3 211 2,427 718 66 3,183 2.371 716 66 59 56 3 -

Arkansas 1.210 973 165 73 1,204 968 163 73 2 -

California 36.685 23'038 13.003 643 35,375/ 22,598 12.131 643 1,316 140 869 -

I

Colorado, 5.332 1.512 800 5,221 1,161 773 - 108 81 27 -

Connecticut 3.077 749 2.289 39 /3.032 749 2.211 39 46 - 40 -

Delaware 269 139 95 35 269 139 95 35
_

Florida 11,221 5,605 5.61, - 11,115 5.597 5.518 - 76 8 68 -

Georgil 3.360 2.011 1.255 91 ' 3.300 2,014 1,195 91 60 60 -

Hawaii 2.375 1,226 1,150 /s 2,371 1.226 1.116 4 -

Idaho 1.27' 116 455 /- 1,271 116 855 - - -

Illinois 12,617 1.039 8.561 15 12.259 3.952 8,262 15 389 87 301 -.

Indiana 5.871 1.912 . 960 1 5,871 1,912 960 - -

low, 1,679 854 420 - 1,679 459 820 - -

r
Kansas 1 615 1,077 522 15 1.639 1.077 516 35 f, 6 -

Kentucky 1,925 1,975 1 08 33 3,925 1,97') 1,918 33 - -

Louisiana 299 '2528 636 21 2.016 1.116 575 24 253 192 61 -

Maine... 2,19.5 831 1.231 2,00) 431 1,175 - 58 - 58 -

Maryland 2.193 1,557 1 612 21 3.165 1,529 1,612 21 27 27 -

Massachusetts ,073 i 032 2 778 262 5,279 3,033 1,981 .262 794 - 741 -

Michigan 6,465 3 016 1.791 25 6 829 3.025 2,779 25 36 21 15 -

Minnesota 1.269 1,116 13 2.419 1.260 1,515 13 10 9 1 -

Mississippi 1 257 400 317 1 190 8,1 339 - 67 19 18 -

Missouri 1 879 1 211 635 1 865 1,245 4320 12 - 11 -

Montana 439 852 81 _ 930 817 83 9 6 3

Nebraska 152 271 176P _ 152 271 178 - - -

Nevada 935 658 250 26 431 658 250 26 a' - a) -

N,' 31ampshir. 150 55 77 IS 150 55 77 18 - - -

Ne4 Jersey 1.607 2 093 2 167 117 1,596 3 090 2,365 110 12 3 1 7

New Mexico ....... 8',, 626 199 - 425 626 199 - - -
- -

New York 65.171 18 110 15 272 1 787 60,330 16,561 12.682 1.083 5,111 1,811 2,593 704

North taxolina 5,290 2,098 3 191 1 5 ,262 2,079 3,181 1 28 19 9

North Dakota... 811 551 253 37 818 534 247 37 23 17 6 -

Ohio 6,227 2,601 3 500 63 5 8/0 2,370 3 137 o3 357 231 122

/

Oklahoma ),,,77 I 187 620 170 2,277 1,187 620 270 - - -

Oregon .
i 907 2.830 627 110 3,907 2.830 627 110 1-

-

PennsylvanIt 9 ,251 1.411 1.322 14 4 ,213 1,802 1,121 )9 1 1 /1 1 -

Rhode Island 290 196 91 5 292 196 91 1 - - - -

South Carolina 2,119 1 186 962 1 1,991 1.114 44 5 1 155 34 114 -

South Dakott .1 308 748 162 56 1,308 788 263 56 - - -

1e4,nes,ee

Texas

2 261
10 437

2.336
6,380

400

1,120

21

37

,194
10 701

2,287
6.340

847

1.287

25

37

62

- 133

19

-

43
15a^

-

-

Utah 1,637 1.057 17', S 1,636 1,057 575 2 1 - ' - 1

Vermont 1,169 1,101 58 10 1,169 1,101 58 10 - -

Virginia 7,121 3,027 3,979 115 6 456 3,021 3,717 115 265 1 262 -

Washington 10,655 8 135 1,92' 575 10,635 8,135 1,926 575 20 - 20 -

west Virginia 2,232 1 511 69 2 207 1.529 679 - 23 12 12 -

Nisconsin 3,743 1,907 1 15 3 784 1.903 I 410 45 5 4 ' 1
_

wyominK 41' 311 199 991 491 199 - -
-

a
less than noo



Table B-6.-State agehcy expenditures for research and development
financed by Federal sources, by State and functional area,

fiscal year 1972

(Dollars in thousands)

State Total Health
Natural

resource,
Education

Transpor-
tation

and
communi-

cations

Income

security
and

social

service,

MivIren-

tent

Crime
pre-

vention
and

control

Economic
growth

and

Produc-
tivity

Area and
community
develop-
sent and
housing

Science
and

techno-
logy

Energy

develop-
tent and
conver-
slon

Total.... 119.661 29,209 21.101 29,915 18.814 16,032 1,806 7.239 293 234 106 15

Alabama ..... .... . 986 109 63 669 145 - -

Alaska 2.015 80 1.923 9 5 - - -

Arizona. . . 2.214 4 - 230 1.877 106 30 - -

Arkansas 1.226 - 86 155 130 341 174 - - -

California 18.951 8.911 1,126 5,338 2.905 131 51 352 10 65 -

Colorado 3,252 231 695 341 115 1.870 -

Connecticut.... . 758 166 320 272 -

Delaware.. 113 - 90 53 - - -

Florida... .. .. 5.111 2,382 762 863 235 1,070 130 -

Grorgi. , .k_. 1.821 93 III 1.312 278 - -

Hawaii% .. ; . . . 934 273 192 31 122 - 20 -

Idaho.... . ...... . 130 - 125 - 6 - - -

Illinois.... ... 3.611 672 118 1.089 866 343 .100 426 -

Indiana. . . 3,311 188 94 104 280 2.671 - -

Iowa ... .. 809 161 - 526 17 95 -

Kan ,as 851 90 17 575' 98 16 "26 -

Kentucky... . .. .. 2.257 100 166 896 250 583 223 39 -

louNiana....' .... 1,228 - 605 - 592 - 31 - -

Halite. 786 16 181 134 71 .81. - -

Matyland... , ..... 1,013 101 306 150 258 15 60 120 -

Mas,achusetts. ... 2.256 850 317 459 300 51 21 254 ' -

Michigan.. ... 2.529 751 630 589 301 253 - - -

Vinne,ota. 1,175 79 I48 1,120 55 49 - 34 -

M1,,ls,ippl . ,. .. 783 1 20 - 511 155 48 4 59 - -

%11,,outi.. .. , ,,'1,.. 517 367 228 - 21 -

V

Montana 611 - 187 36 10 JO -

Nebra,ka . .... 227 - 109 - 17 -

Nevada ..... . . . 522 - 178 - , 21 23' -

Sew Hamp,hirc.... . 77 - 69 - JI
-

Se. Jer,ey. . . 2.167 459 16(1 615

'\9:i,

-

New Mexico . 668 - '- 562 - - 70 - -

New York.. . 11,596 10,962 937 907 1.313 ' : 46 59 247 - 41 15

South Carolina.. . 1,786 117 735 698 153 - 35 - 19 -

North Dakota. ... . 516 - 130 289 21 73 -

Ohio. . 2 060 216 251 711 671) 168 -

OkIihoma . .. . 1 127 105 511 218 219 44 - -

Oregon .: . 2.587 - 678 1.811 46 - - 21 , a 1

Penn,ylvania 1,412 512 40 1.225 1.911 621 180 9 - - -

Rhode I,Iand .. 158 - '15 - 42 - - - - -

:witith tarolina ..... 1,650 21 181 791 - 228 119 3 - -

South Dakota . . 762 135 538 80 - - -

To ..... -.see.. . 2.385 629 391 41,018 316 - - - -

Texas 6,120 369 1,501 2,102 1,601 209 201 131 - - -

Utah .. 1,101 336 131 504 19 - - 81 - -

Vermora 1.102 112 41 - 3 1,161 13 - - -

Virginia 2.670 - 1,516 664 153 7 - - - -

Washington . 7,195 52 837 125 939 1,976 267 - - -

ite,t Virginia . 1.527 125 312 827 166 37 - 30 - - -

Wis,,m,in. 1,461 78 510 277 59 772 164 - - -

..roN11 rig 108 76 144 12 92 - - - -

.1 14,, than r',00.



Table B-7.-State agency expenditures for research and development
financed by Federal sources, by State and functional areas,

fiscal year 1973

[Dollars in thousanus).

Stato Total Health
Natural
resources

Education

Transpor-
tation

and
communi-
cationa

Income

security
and

social
services

Environ

moat

Crime

vention
and

control

Economic
growth

and

produc-
tivity

Area and
community
develop-
merit and

housing

Science
and

techno-
logy

Energy
develop-
went and

convor-

six

Total.. 133,561 34,721 23,588 30,974 19.851 18,177 2.111 2,965 339 396 74 196

Alabama . .... 950 109 80 669 80 12 - ,
- -

AliisF.1 ..... . 2,134 19 1.494 75 146 X -
% -

Arizona 2.371 144 220 - 1,830 102 - 75 - -

Arkansas.. .... .... 968 - 82 121 101 239 - 124 - -

California.. ... ... 22.594 11.533 1.225' 6,313 2.833 135 89 - ' 360 . 40 70 -

Colorado 4,451 261 887 376' 40 2.787 - 100 - -

Connecticut. 719 104 353 I
- 281 8 -

- -

Delawnte.... . 139 - 86 t.53 - - - - - -

Florida.. ... 5.597 2.608 910 661 169 1.135 - 111 - -

60010.l.... 2,011 211 173 1.439 192 - - - - -

Ma.ail.. . . 1.226 - 301 588 61 181 - 89 - -

Idaho 16 - 408 - 8 - - - - -

Illinois... 3,952 373 425 1,252 773 513 100 517 - -

Indiana 4.912 265 71 109 115 1,050 - - -

ft.,' 859 228 516 8 67 -
- -

Kansas 1.077 98 31 495 126 290 6 29 - - -

Kentucky 1,975 117 165 677 250 170 262 34 - -

Louisiana ...... . 1.146 - 631 - 599 - 107 - - - 109

Maine. .... , 431 1 149 126 71 137 - - - -

Maryland... ... . 1.529 127 606 228 189 5 65 13 245 - 52

Massachusetts 3,033 1.312 335 621 335 - 41 359 - - -

Michigan.... . .

Minnesota... . . ..

3.025
1.260

981
29

600
188

811

959

351

40

276
19

-

- -

-

26

-

-

-

-

mississippi .. .
851 - 19 181 152 17 151 - -

Missouri 1.215 - 518 118 167 - RI - -

Montana. 817 15 559 30 45 119 80 - - - -

Nehiaska .. . .
271 - 123 - 104 - - \ 45 2 - - -

Nevada... ..... .
658 50 565 -

lb
21 19 - - 4 -

Hampshire..New Ha 55 -- 55 - - _ - - - - -

Nei. Jersey . 3,4199 101 160 627 1,613 138 121 - - ' - -

New Mexleo.. . 626 - .510 - 36 - 19 -
- - -

Nev York. 16.545 12.600 1,030 987 1.397 220 91 240 - - - -

North Iaioliaa. .
2.079 280 830 793 171 - - - 4 - -

North Dakota . . 531 - 118 286 89 - - - 11 - -

Ohio. .. 2.370 72 583 708 747 260 - - - - -

Oklahoma.... 1,187 47 557 229 128 - 96 131 - - - -

Oiegon... ...... . 2.830 - 715 1.867 116 - 73 - 23 - - 36

Pennsylvania 4,802 468 141 796 2.127 179 473 19 - - - -

Rhode Island.. . 196 .: 120 - 12 - 33 - - - -

.

South (arWlIna . LIM 95 196 393 88 - 100 6 - - -

South Dakota... . ... 784 - 139 559 16 - 14 - - - - -

Tennessee... , . 2.287 782 404 1,029 62 - 10 - - - - -

Texas. 6.340 515 1,418 2.517 1,591 215 91 167 - - - -

Utah. 1,057 276 137 5513 55 - - 32 - - -

Vermont.. ... .... 1,101 123 11) - 3 797 - 67 - - - -

Virginia. .... ... 3,021 176 1,719 710 383 7 - - - -

Nashington . . . . 8.135 137 1,140 150 1.290 4,703 319 55 - -

%est Viigir:l. 1.529 125 293 427 9.1 28 27 135 - - -

Wisconsin 1,903 131 510 186 55 902 9 110 - - ' -

Wyoming- 191 73 319 13 79 - 8 -

A !



ti
Table B-8.-State agency expenditures for research and development
financed by State government sources, by State and functional area,

fiscal year 1972

[Dollars in thousands)

State Total Health
Natural
resources

Education

Transport

ration
and

eommuni-
cations

Income

security
and

social

Services

Envi ron

went

Crime

vention
and

control

Economic
grosth

and
produc-

tivity

Area and
community
develop-
ment and
housing

Science
,
and

techno-
logy

.Energy
develop-
ment and
convor-
sion

Total. .. ..... 111,159! 52.521 28,611 5,910 11,511 1,593 7,345 1,291 1,329 392 raT 131

Alabama.... 282 21 81 105 18 23 -

Alaska 1,733 40 1,655 - 39 - - -

Artrona '656 - 112 204 - 10 - - -

Arkansas 208 - 102' 39 53 - - -

Caliparnia 11 052 1.160 1,608 1,952 13 2.123 813 82 -

Colorado 601 127 425 51 I - -

Connecticut 2,265 1.028 1.071 - 163 - - - -

poi:Isar° 66 ' 18 17 - - - - -

Florida 4,199 1,552 1,033 - 1,212 284 118 - -

Georgia 1,282 .385 350 114 104 - - - -

Hawaii 1,383 39 311 872 6 31 92 30 - -

Idaho 841 799 3 - 20 - 16 -

Illinois ....... . . 8,609 1,161 1,823 225 383 57 1 554' 36 72 - -

Indlani 901 316 215 23 350 - - - - -

lo.a 631 75 351 176 - 20 -

Kansas 333 21 80 214 9 5 - - - -

Kentucky,

louisiana

1,516
533 149

175

222

6
10

460

14 8

63
-

74

I

-

-

398
-

-

-

-

-

Maine 1,039 19 822 37 61 12 85 2 - - -

Maryland 1,396 1,051 - 111 ' 73 - 93 - 65 - -

Massachusetts 1,131 226 326 69 115 11 387 - - - -

Michigan
Minnesota

2,922
812

436

71

756

134 361
1,042

211

248
' 17 -

-

-

-

-

-

18

-

-

-

-

Mississippi,. .. 313 35 - 75 155 25 16 7 - - -

Missouri ..... .. 591 5 131 89 - 63 - - - -

Montana... .. . 62 2 ,7 3 - - - - - -

Nebraska.... ... . 165 93 57 - - - 11 - -

S evada... .. 225 181 - 11 - - - - 33 -

'o Hampshire.... 90 53 2 - 31 - - - -

Nes Jersey... . 1.351 397 68 687 - - 200 - -

yew Mol,o. ... . 211 186 25 - - - - - -

Ney. York .. .. .. 39,301 31,621 1,419 799 101 1,210 139 148 - 15 131

North (arolina.. . 2,966 123 1,992 290 60 - - 9 - 14 249 -

North Dakota . .. 237 83 16 13 - 95 - -

Ohio.. . 1.188 711 221 237 261 12 - 10 - -

Oklahoma,- 615 378 17 199 22 - - -

Oregon 557 ' 513 21 - 23 - -

Pesinsylvania .. . .. 1,135 2,755 311 543 166 139 308 3 - 167 -

Rhode Island.. . , . . . 90 '9 11 - - - -

South (aro:lila.. 611 1 126 100 - I - 55 22 3 -

South Dakota . 160 120 8 32 287 13 - -

Tennessee. . . 895 210 181 110 65 - - - - - -

Texas... . 3,822 517 1,005 1 477 684 53 130 23 -

Utah ' ,
188 16 552 - - I -

- -

lemon, . . 40 29 10 - 32 - -

Virginta.. . 3.122 371 1;612 112 798 169 - ' -

hashiogt.a. 1 773 i 1,205 8 III 173 3 187 13 - -

%est Vtig1nta. 512 65 128 39 - - - -

AI .o,4111. 1,819 199 610 25 225 100 110 109 - -

Av , , I ni. 4'' ^61 1 , ,
I I

- - - - -



Table B-9.State agency expenditures for research and development
financed by State government sources, by State and functional area,

fiscal year 1973

(Dollars in thousands)

State Total Health
resources

Education

Tranapor-
ration

and

communi-
cation,

Income

securit,
and

,octal

Nervices

Env1ron-
went

Crime
pre-
mention

and
control

Economic
grosth

and

produc-
tiv ity

Area and
community
develop-
ment and
housing

Science
and

techno-
logy

Energy
develop -

meat and
conver-
sion

. Total...,. . . 125.518 55,131 31.322 8,707 11,253 1.992 8,812 1.645 1,125 1.013 693 497

Alabama . . 311 22 100 105 71 46 - -

Ala,k . 1.937 11 1,471 5 is - - - -

Arizona ... 716 10 391 316 - 25 - -

Arhan,as. 4
163 81 18 - II - 50 - -

California 12,131 614 6.196 316 1,298 14 2,076 1,068 50 116 52 -

Colorado 773 113 546 74 10
,

-
-

Connecticut. ... 2.241 1,000 1.091 150 - - -

Delaware... ... 95 18 47 - - - - - -

florid 5.518 1,868 1,518 1,396 532 20 183 -

Gt4o3:1a ........ . . .. 1,195 138 382 239 82 55 - - - -

Ila.a11.. . .. . ..... 1,116 18 640 210 12 31 105 - 30 -

Idaho 855 822 13 - 7 - II - . -

Minot... %. . . . 8,262 3.908 1.863 302 350 71 1.635 55 80 - -

Indiana... . ...... 960 350 212
1

37 352 - - - - -

10MA. 820 88 537 139 - 30 24 -

KanNas.... ... 516 27 94 258 36 97 - - -

Kentmk)... . .. .. 1.918 5 691 20 650 93 91 367 -

loutslana ...... .. 575 164 230 10 150 17 - -
.

-

Maine 1,175 18 896 71 61 9 117 3 - - -

Marylind. . .. ... 1,612 1,021 - 126 53 3 27 - 370 6

ua....achu.ettN. 1,941 39 393 72 125 - 995 - - - . -

%fit hi.; In. ..... . 3,779 1,1' 1 935 7 1,037 113 - _ - - - -

Minn, ,ota. .. . . 1,515 1 111 1.018 213 13 - 55 - II - -

ttl.,..1..ipm . 339 IS 6 74 152 25 16 17 - - -

u l . . . . 0 9 : i . .. . , . . ; 2 0620 50 107 10 65 86 - - 3 -

Montana.. R? 20 61 - 2 - - - - -

Nebraska 178 98 - 31 - - 12 28 6 - -

Nevada " 250 1 210 - 5 - - - - 33 -

NeA Ilamp,hIrc... 77 _ 52 - 24 .
- - -

\O JVIlVY 2,365 all 72 169 19 96! - 500 - -

Ne qex i,o . . * 199 - 175 - '21 - - - - - - -

N o. fork.. ... 12,642 36,951 2,215 -

47

252 1,377 137 115 - 221 192

No, th . at elana .. .... 3.181 111 '2,006 116 71 - - - - 2 21 -

North Oak.). . . 217 83 57 18 4 55 -

Ohio. 3.137 661 331 2.077 247 65 10 -
-

%IAA/ela 620 - 081 19 15? - 19 - - -

Oret on.. . . . .. 677 - 537 10 - 15 'II
-

PennNylvanit . 1,121 2.932 164 61 95 00 86 6 - - :20 -

Menle Island 91 41 11 - - - - -

south taiouina .
815 12 109 350 - a 38 23 I1 -

booth Dakota .. 161 - 1'2 14 18 295 15 - -

Tehnes,co. .... . . . 847 716 509 97 22 14 - -

1.247 062 1.377 1,212 643 160 194 1 - - -

Utah. . . . ... 575 33 511 - 1 - - -

Nertwnt .. . .. 54 33 3 40 - -

VItuinto.: .. 3.717 219 1,722 .135 1,036 - 171 -

6ashington ,

wo,t V1rginia.

1,926
679

16

69

3 '15

571

4
.

113

25
138

1

-

11

171
- -

-

-

mAlonsin .. 1,810 315 610 22 212 133 319 140 - - -

Wyominit .
199 300 169 10 12 - a I5 - -

'1.4 than :500

it



1 Table B-10.-State agency expenditures for research and development,
by State and field of science, fiscal year 1972

(Dollars in thousands)

State

,....

Total Biological
sclences

Clinical
medical
sciences

Psychology
.

Physizal
sciences

Knviron-
mental

sciences

::::he-

matics
Engi-

nearing

Social
sciences

Other
sciences

\

Total ' 234,923 75.131 35,957 16,022 5,396 11,021 1,603 0 29,143 a8,008 2,639

Alabama . 1,323 177 - 100 78 193 774 -

Alaska 3,749 3,540 - 9 - . 81 119 -

Arizona 2,966 271 - - 29L - 2,106 298 -

Arkansas 1.503 188 - 120, - 11 79 188 617 .. -

California 30,790 5,316 8,167 6,257 2,452 1,554 396 4,387 1.839 413

Colorado 3.856 1,061 - 358 140 . 2,297 -

Connecticut 3,071 1,915 539 153 ,435 - -

Delaware 209 138 70 - - - -

Florida 9,610 2,322 1.250' 177 130 1,183 4,277 -

Georgia 3,125 202 134 199 141 117 1,729 4

Hawaii 2,321 320 39 - ... 222 70 1,671 -

Idaho 1,271 1,211 - 21 2 20 18 -

Illinois 12,241 2,902 1,728 1,354 386 1,292 1,437 3,186 -

Indiana 1,250 408 211 :67 - - 630 2,804 -

Iowa 1,439 367 334 - 193 546 -

Kansas 1,192 38 . 21 - 421 132 575

Kentucky 3,412 288 - - 19 992 2,112 -

Louisiana '
1,761 909 - 28 35 740 - 51

Maine .
1,502 - 1 5 135 183 2

Maryland -, 411" 527 360 256 201 308 313 476 -

Massachusetts 3,600 1,165 361 676 253 - 362 726 56

Michigan 5,451 1,508 861 452 - 177 1,316 1,104 -

Minnesota 2.312 276 C4 - - - 265 1,629 74

Mississippi 1,095 71 - 37 - 311 677 -

Missouri 1,753 971 5 49 7 333 388 -

Montana 696 536 - 12 10 10 62 36

::ehraski 392 282 - - 95 15 -

Ncvadi 769 661 - 34 43 32 -

New Hampshire 19? 182 - - 10 - - -

N6w Jersey 3.606 275 632 190 69 578 815 1.046

New Mexico 878 818 - - - t,0 - -

Sew York 50,061 26,003 17.621 1.107 1.938 ' 1.568 893 2,090 3.411 130

North Caroline 1,757 ?.471 162 456 117 303 228 1.021 -

North Dakoti 793 173 123 - 3 37 157 -

Ohio 3.548 645 34 298 202 939 1,130 -

Okluhona 2.097 615 160 177 172 139 235 -

Oregon....- 3,326 1,191 - - a) 250 1,485 -

Pennsylvania 9.289 1,515 1.0:0 4?2 - 3,012 3.243 87

Rhode Island 218 195 - - - 53 - -

South Carolina 2,268 367 24 177 37 - 1,662 -

South Dukota 1,274 181 - - 114 119 565 -

Tennessee 3,311 1,511 60 50 118 381 1,188 -

T,xas 9,947 3,221 118 102 331 2.292 3,836 58

Utah 1,693 171 336 1,056 13 - 36 81 -

Vermont 1,183 113 112 - 23 1,235 -

Virginia 5,858 2,199 327 44 1,185 51 689 1,257 107

Washington 9,781 2.327 276 603 395 482 5,698 -

West Virginia 2.058 573 40 , 150 196 201 891 -

Wisconsin 3.732 1,000 169 291 656 284 1,332 -

xyeming 756 254 '340 - 10 103 50 -

41. s. thue :500

.

4



Table B-11.-State agency expenditures for\ research and development,
by State and field of science, fiscal year 1973

Dollars in thousandsj

State Total Biological
rci"nceo

Clinical
medical
sciences

Psychology
Physical
sciences

tuviron-
camtal
sciences

Mathc-
matics

Engi-
flooring

Social
sciences

Other
sciences

Total 263,778 83,280 38,123 18,655 7,065 13,85 1,860 30,456 67,115 3,311

Alabama 1,359 212 100 111 151 786 -

Alaska 1,072 3,731 - 68 - 231 30 13

Arizona 3,183 233 114 10 . 280 2,206 244 65

Arkansas 1,204 166 112 139 - 12 124 112 191 18

California 35,375 6,561 9,117 7,822 3,617 1,091 293 3,300 2,278 693

Colorado 5,22I' 1,350 - 374 80 3,420 -

Connecticut 3,032 1,850 567 158 431 23 -

Delaware 269 134 - 100 35 - - -

Florida 11,145 2,699 1,309 189 141 1,940 4,863 -

Ceorgix 3,300 398 150 210 142 353 1,713 4

Hawaii
Idaho

2,371
1,271

300

1,205

41

-

7

-

-

23

245

-

105

32
1.674

II

-
-

Illinois 12,259 3;122 1,135 1,350 399 1,372 1 311 3,571 -

Indian 5,874 382 330 199 - 30 ,332 -

Iowa 1,679 101 351 7 - 148 1 6 626 -

%ansas 1,639 31 22 95 - ' 192 503 495

hentucky %,925 281 165 451 1,236' 1,772 -

Louisiana 2,046 948 104 - 124 748 70 51

Maine 2,006 1,605 - I - 58 135 904 3

Maryland 3,165 809 3.44 275 185 721 223 602 -

Massachueettti 5,279 1,465 450 851 - 430 _- 827 1,209 43

Michigan 6,829 2,061 1,207 297 - 407 1,179 1,376 -

Minnesota 2.849 284 68 - - - 245 2,153 99

Mississippi 1,190 96 - 37 - - 305 752 -

Missouri 1,865 976 11 .. 60 237 :82 -

Montana
Nebraskl
Nevada

930
452

931

567
280
777

-

-

51

-

-

22

8
-

-

152

-

19

79
13

154

93
11

30
-

-

New Hampshire 150 157 - 13 - - - -

New Jersey 5,596 267 506 216 79 1,085 651 1.281 1,507

New Mexico 825 705 - - - - - 60 - -

New York 60,330 27,879 18.111 1.668 2,152 2,019 977 2,512 1,520 160

North Carolina 5.262 2,653 171 593 120 303 - 245 1,177 -

North Dakota 818 )97 120 )5 6 137 343 -

Ohio 5,870 1,195 35 313 - 172 1,034 3,120 -

Oklahoma 2,277 661 517 - 114 562 13 180 -

Oregon 3,907 1,252 - - - 36 694 1,925 -

Pennsylvania
9,213 1,839 938 529 - 3,082 2,774 80

Rhode Island
292 201 5 - 33 53 - -

South Carolina
1,991 181 42 88 - 37 - 1.346 -

South Dakota 1 308 186 - - - Ill 92 016 , -

Tennessee 3,199 1,620 Ifol 46 - 126 103 1,131 -

Texas 10,701 3.462 200 129 16 288 2,277 1,331 -

Utah 1,636 175 276 1,097 14 - 42 32 -

Vermont 1,369 128 125 - 3 - 906 -

Virginia 6,856 2,309 279 116 - 1,390 61 817 1.775 80

Washington 10.635 2,967 313 1,017 - 396 - 537 5,516 -

West Virginia 2,207 583 40 153 - 305 177 949 .

wisconsin 3,788 1,009 192 274 - 656 297 1,360 -

wyoming 991 385 373 111 91 31 -

/;)
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Table B-12.-State agency expenditures for research and development,
by State and performer subcategories, fiscal year 1972

[Dollars in thousands]

State Total
Performed
by sponsor

or agency

Contracts to universities and colleges Contracts to other performers

Total State
local

public
Private Total

Private '

firms or
individuals

Private
nonprofit
organiza-
dons

Other
State

a
szencies

Other
government
agencies

Total 234,923 157,191 29,160 25,317 1,047 2,796 48,273 12,731 4,217 2,961 28,358

Alabama 1,323 327 127 116 10 869 - - 869

Alaska 3,749 3,572 35 35 - 112 104 - 38

Arizona. 2,966 741 1,096 1,096 - 1,129 809 29 291

Arkansas 1,503 707 387 338 50 409 148 - - 261

California 30.780 20,284 2,553 2,30 123 7,944 2,605 230 384 4,725

Colorado 3,856 1,531 '302 73 229 2,023 1,870 6 ' 147

Connecticut 3,071 2,675 250 48 - 202 146 - 79 - 67

Delaware 209 121 27 27 57 8 37 - 13

Florida 9,640 7,987 818 818 835 130 - 150 555

Georgia 3,125 1,060 1,111 1,046 95 924 92 - 832

Hawaii 2,321 2,137 138 138 17 - - 47

Idaho 1,271 1,009 193 191 70 - 20 - 50

Illinois 12,284 9,091 1,383 1,293 - 90 1,810 127 130 189 1,061

Indiana 4,250 911 3,339 3,339 - - - - -

Iowa 1,439 712 160 331 118 8 238 - 238

Kansas 1,192 153 162 129 33 576 34 - 542

Kentucky 3,812 2,261 277 277 - 1,273 153 801 20

Louisiana 1,764 1,378 209 205 177 - 31 - 143

Maine 1,827 1,623 57 57 147 - 101 (e) 46

Maryland 2.441 1,876 322 322 213 85 - 158

Massachusetts 3.600 2,006 413 95 318 1,151 401 271 28 145

Michigan 5,451 1,852 65 65 . 534 50 30 - 454

Minnesota 2.312 773 78 62 16 1,462 30 - 1,432

Mississippi 1,095 499 55 55 541 - 10 531

Missouri 1,753 1,118 III 126 11 64 32 25 - 406

Montana 696 612 72 72 12 12 - -

Nebraska 392 191 163 163 35 25 5 5 -

Nevada 769 686 10 40 43 - - 3
New Hampshire 192 182 10 10 - - - -

Now Jersey 3,606 1,677 81 56 25 1,818 1,033 200 - 615

Nto. Mexico 878 798 20 20 - 60 - - 60

Now York 55,064 51,418 2,119 711 55 1,323 1,527 288 365 13 861

North Carolina 4,757 1,930 1,835 1,811 - 21 992 73 201 I 713

North Dakota 793 162 150 III 6 3 181 2 - 179

Ohio 3,548 1,802 703 703 - 1,013 113 - 900

Oklahoma 2.097 1,196 273 273 335 6 - Inn 991

Oregon 3,326 1,213 77 77 2,006 176 - - 1,830

Pennsylvania 9.289 1,681 3,515 3,010 5'35 1,063 396 247 203 216

Rhode Island 248
182 56 56 10 - - 10

South Carolina 2,268
988 70 70 1,210 115 71 1,021

South Dakota 1.278 586 59 59 - 633 8 - - 625

Tennessee 3.341 1,591 623 623 - 1,121 10 6 - 1,108

Texas 9.987 1,286 0 172.., 2,160 312 3,229 35 68 - 3,128

Utan 1.693
705 75 71 - I 913 19 16 10 868

Vermont 1.483
589 37 32 15 817 136 197 305 209

Virginia 5,858 1,862 .i12 112 - 551 20 - 178 356

N ashin,'ton 9.781 2,168 1,579 1,170 108 5,731 1,931 70 91 639

West Virginia.. 2.1.58 1,0o: 30 30 - 1,021 161 - - 863
Wisconsin 3,711 2,679 521 128 \ 91 532 - 10 78 45
Wyoming. 756 6O4, :3 13 I 108 32 - - 76

.1. 4.; r ,

t,ederal, local, and multigovernmental agencies, and agenri:q of other States.

4 Less than 5500.



Table 13-13.-State agency expenditures for research and development,
by State and performer subcategories, fiscal year 1973

[Dollars in thousands)

State Total
Performed
by sponsor
or agency

Contracts to universities and colleges Contracts to other performers

Total State
Wcal
public

Private Total

Private
firms or

individual

Private
nonprofit
organiza-

tions

Other
State

agencies

Other
government
agencies b

Total 263,778 175,131 32,953 28,485 787 3,682 55,690 14,301 5,951 2,948 32,487

Alabama :,359 107 83 73 10 869 869

Alaska 4,072 3,931 41 41 63 38

Arizona 3,183 851 1,087 1,087 1,245 913 53 280

Arkansas 1,204 126 362 357 5 415 107 308

California 35,375 23,808 3,521 3,227 207 87 8,017 2,251 107 215 5,174

Colorado 5,224 1,789 122 82 10 3,3:3 2,787 35 191

Connecticut 3,032 2,698 223 32 192 110 110

Delaware 269 165 25 25 78 6 60 13

Florida 11,145 9,238 1,251 1,251 656 161 150 341

Georgia 3,300 1,129 923 826 97 947 19 53 15 831

HAWall 2,371 1,860 120 120 391 10 305 or

Idaho 1,271 1,018 210 208 11 7 37

Illinois 12,259 8,788 1,356 1,265 91 2,115 115 230 516 1,221

Indiana 5,874 1,011 1,715 1,715 .15 115

Iowa 1,679 975 438 313 118 267 21 5 238

Kansas 1,639 617 201 201 821 181 11 3 590

Kentucky 3,925 2,117 336 336 1,173 1o2 23 918 20

louisinna 2,046 1,506 285 220 65 255 25 120 109

Maine 2,006 1,661 158 152 188 150 38

Maryland 3,165
2,295 391 288 106 176 353 123

Mas,aehu,etts 5,279 2,657 999 137 20 511 1,623 671 362 10 577

Michigan 6,829 5,750 151 151 628 22 30 576

Minnesota 2,949 810 81 81 1,928 6 1,922

1,190 582 57 57 551 63 188

Mi,souri 1,865 1,163 207 207 191 7 25 73 389

Montana 9)0 711 166 166 53 38 15

Nebraska 452 232 155 155 66 7 53

Nevada 934 851 AO 10 13 13

Now Hampshire 150 137 13 13

sic. Jersey 5,596 2,502 81 56 25 3,012 1,885 500 627

New Mexico 825 710 25 25 GO 60

New York 50,3)0 55,911 2,611 801 1,791 1,808 516 107 11 870

North Carolina 5,262 2,671 1,153 1,127 26 1,138 92 1,016

North Dakota 818 123 160 160 235 3 232

Ohio 5,470 2,000 930 127 3 2,910 151 7 2,779

Oklahoma 2,277 1,616 322 322 309 17 50 213

Oregon 3,907 1,139 205 110 81 2,262 113 1,819

Peansylvarria 9,243
5,131 3,130 2,897 533 681 30 30 165

Mode Island.- 292
193 80 89 10 10

South Carolina 1,994
952 80 80 962 72 117 773

South Dakota 1,308 636 10 10 631 36 1 595

Tennessee 3,199 1,686 ill 392 19 1,103 10 1,087

Texas 10,704 1,510 3,011 2,701 311 3,152 26 159 35 2,932

Utah 1,636 661 Si 53 922 17 21 9 875

Vermont 1,169 582 73 03 10 511 112 131 173 91

Virginia 6,855 5,423 379 379 1,051 32 6 155 862

Washington 10,635 3,577 1,162 1,108 55 5,897 1,727 171 139 859

west Virginia 2,207 1,080 91 91 1,031 167 867

wisconsin 3,788 3, 05v 215 245 194 10 97 386

wyoming 991 777 93 93 120 37 81

''Federal, local, and nul igovernmental agencies, and agencies of other States.
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Table B-14.-Full-time-equivalent personnel engaged in research

and development in State agencies, by State and type of
personnel, fiscal years 1972 and 1973

Total Scientists and engineers ' Technicians other'

157 2 1973 1972 1973 1972 1973 197 2 1973

Total 10,797.6 11,513.9 ,510.1 1,898.9 3,091.1 3,308.1 3,093.1 3,306.6

Alabama 25.9 29.0 11.6 15.9 1.6 5.3 6.7 7.8
Alaska 135.1 117.0 75.7 81.6 37.9 13.9 21.8 21.5
Aritona 39.6 11.9 17.5 18.1 10.7 11.0 11.1 15.5

s Arkansas 13.1 30.1 26.4 13.3 7.5 9.1 9.5 7.7
California 1,333.1 1, 129.5 613.6 691.5 350.2 380.1 339.6 351.9

Colorado 103.11 110.5 57.6 60.1 11.9 16.1 33.9 31.0
Connecticut 196.3 199.3 76.7 82.0 89.9 86.8 29.7 30.5
Delaware 11.1 13.6 9.2 9.8 1.0 2.2 2.8
Florid 555.5' 610.8 315.1 363.6 118.5 111.0 122,0 133.2
Georgit 87.7 98.6 51.8 60.9 19.5 22.9 13.1 11.8

Hawaii 100.7 00 7 79.8 65.3 .12.5 17,1 8.4 17.3
Idaho 31.2 31 8 28.6 28.5 0.3 1.0 2.3 2.3
Illinois 696.8 660.4 327.9 301.6. 251.6 267.0 111.3 91.8
Indiana 82.0 90,1 33.7 33.6 5.6 6.2 12.7 50.6
Iowa 75.5 71.3 28.1 22.0 12.6 11.9 31.5 37.1

Kansas. 13.2 52.6 Ia.8 19.2 22.5 22.8 1.9 10.6
Kentucky 187.0 151.1 91.7 71,0 13.8 37.7 18.5 12.1

bouisian 05.7 108.0 16.6 51.5 28.8 28,8 21.3 27.7
Maine 120.5 128.1 59.5 12.3 30.6 31,1 30.5 31.7
Maryland 123.6 150.1 71.9 87,1 21.5 36.9 21.2 25.8

Massachusetts 135.1 166.2 79.1 99.1) 21.1 26.9 31.9 10.3
Michigan 251.3 278.9 119.1 125.4 73.0 86.1 62.2 67.1
Minnesota W.h 62.9 33.8 33.9 16.5 17.6 9.5 11.1
"Mississippi 59.2 67.8 27.0 J0.5 20.3 23.3 12.0 11.0
Missouri 85.2 82.0 36.2 33.3 27.3 25.8 21.7 22.9

"ontana 51.7 59.0 J1.5 37.1 11.5 13.5 5.7 8.0
Sehraskt 13.9 19.8 9.2 11.9 3.2 3.5 1.5 1.1
Nevada 36.9 11.1 30.7 36.5 2.2 2.1 3.0 2.2
N% ItImpshire 9.2 8. 5.5 1.5 2.9 3.2 0.8 0.7
'6. Jersey 138.11 139.7 70.9 80,8 32.5 25.3 35.5 33.6

Ney. 43.0 13.0 27.0 27.0 7.0 7.0 9.0 9.0
York 3,30.1.7 3,607.0 876.9 9.5a.6 1,091.9 1,171.9 1.331.9 1,181.5

North C 0011,1 131.5 115.3 ' 60.2 0.8 10.8 11.0 33.5 10.5
North 11.,11t. 32.7 32.2 15.3 7.8 1.0 1.0 13.1 10.1
Ohio 131.1 158.5 73.5 40.8 26.8 32.8 J1.1 35.0

Okl thont 101.5 112.2 13.1 11.1 33.1 31.5 27.1 33.6
ort icon 72.1 78.9 19.7 55.1 11.7 17.0 8.0 ' 6.8
Pennsylv1111.1 297.7. 311.0 011.1 138.0 41.9 : 109.1 41.7 63.6
101041'. Island 7.5 7,0 5.5 5.4 1.0 1.3 1.0 1.0
South 1 wolina 89.9 81.7 31.5 10,i 28.9 29.5 24.5 21.7

. Sea h D ikot. 11.5 17.6 29.5 32.0 1.0 2.5 3.1 3.1
lenn. %se.. 109.7 197.6 62.5 61.1 20.6 22.5 26.2 23.7

186.2 A85.5 117.7 131.9 110.0 117.6 108.5 103.1
Ltdh 56.6 / C9.I 36.6 37.1 11 3 12.1 8.1

,
9.3

%rryint )2. W.3 11.0 I5.2 11.5 31.1

Virginia 155,0 201.1 214.2 119.9 118,6 126.0 131.2
aishIngton 291.8 235 2 47,8 117.6 16.7 52.1 59 3 66.5
fro,t. %Irani.% 110.5 117.3 12.3 38.0 18.1 17.1 29.8 1 31.9
ais,onsin

Ay mint;

201.9 207,1

1..71 15.1

125.1

21.9
130 0 16.8 19.8 33.o 27.3
2),0 16.. 16.3 2.8 2.8

'Tn. ho6 4 tyol,ts, rk5 0.1 pi r,116. 1 .1:A....I n 1011 T.( 4 I th uwt <It liment



Table B-15.-Full-time-equivalent number of scientists and engineers
engaged in research and development in State agencies, by State

and functional area, fiscal year 1972

State Total Health
Natural
resources

Education

Transpor-
tatiOn

and

communi-

catiOns

Income
security

and

soCinl

services

Environ.
cent

J
Crime
pre-

%entlon
and

control

EconOmtc
growth

and

produc-
tivity

Area and
community
develop-

went and
housing

Science
and

techno-
logy

Energy
develop-
Cent and
conver-
sion

Total 1,010.1 1,702.1 1,706.6 234.7 151.3 216.6 133.2 69.1 60.9 8.5 5.6 18.2

Alabama 11.4 9.0 3.0 - 10.5 1.5 - -

Alaska 75.7 - 71.0 0,3 11.1 - - - -

Arirona 17.5 - 9.0
- 7.0 - - 1.5 - -

Arkansas 26,1 - 0.3 2.0 5.1 17.0 - 2.0 - -

California 613.6 253.8 297.6 15.6 29.8 1.0 15.7 2:.6 2.5 1.0 -

Colorado 57.q 11.0 39,0 1.0 6.6 - - -

Connecticut 76.7 9.1 58.1 - 9.2 - - - -

Delaware 9.2 - 8.1 1.1 - - - - -

florid.. 315.1 119.0 56.9 - 33.2 65.0 - 11.0 - -

Georgia . 54.8 1.5 29.5 8,1 12.1 - - - - -

Rosati 79.8 1.8 16.5 51.5 0.6 5.2 .. 1.2 - -

Idahe 28,8 - 27.0 - 0.2 - - 1.4 - -

Illinois 327.9 160.4 65.3 13.8 23.0 22.5 38.7 1.0 3.0 - -

Indian 33.7 16.0 - - - -
. 17.7

Iowa 28.1 2.7 9.0 ((.1 2.3 13.0 - 1.0 -

.

Anns 15.8 2,0 0.7 - 9.8 1.3 2.3 - - -

kentuckY . 41.7. 8.0 8,3 11.1 22.0 6.0 1.0 15.0 - -

Louisiana, 14.6 1.3 32.2 Or.,- 9.5 - (1.1
- - -

Maine 59.5 1.0 16.8 1.8 4.0 0.9 5.0 - -

Mnr)land 71.4 17.1 16.5 - 6,3 - 2.0 3.0 - -

Masssulinsetts 79.1 311.3 28.3 1.5 1.8 5.0 7.5 2.0 - -

Miehitar 4'
114.1 12.5 11.0 1.0 4.1 25.0 -

- .

Minnesota 1 31.8 1.1 18.0 2.3 7.2 2.2 I-
-

Mississippi 27.0 3.0 8.0 12.0 2 0
.

2.0 /- .

Missouri . \ 36.2 0.2 28.9 - 1.1 - 3,0
. -

Montana 31 5 0.1 31.6 0.7 (1.1 2.0 - - - -

1ebraska 9.2 8.1 0.2 - - 0.9 , - . .

1eada 30.7 26.0 0.5 -
- 1.2

New Hamphh1te S.5 - 3.7 - 1.8 - . :

New (era. 70.9 26.1 13.6 30.9 - - - -

New Mexicd 27.0 - 27.0 - - - - - -

New York 874.9 041.8 09.0 10.2 57.7 13.0 19.5 10.2 5.0 - - J.5

North latolins 60.2 7.4 15.1 2.0 1.0 - - 2.0 1,9 -

North Dakott 14.3 2.3 13.0 -
-

(411u 73.5 10,8 22.5 3.1 1.5 2.)) (1.6 - -
.
.

Oklahoma 13.1 1.0 23.4 7.5 7.5 - (1.8 - - - -

Oregon 14.7 15.5 - 1., - - 2.8 - -

Pennsylvonia 111.1 74.7 9.3 33.1 17.0 3.9 0.8 - - - -

Rhode Island 5.5 5.5 - - - - - - -

Mouth Carolina 31.5 21.2 5,0 1.3 2.1 1.5 0 -

South Dakota 29.5 . 11.5 0.8 , 2.0
-

12.2

.

-

Tennestsee 02.9 26.3 ' j 31.2 5.1 - .

Texss 137.7 2171P ...4 3.0 7.0 2.5 5. . 8.0 1
-

Utah 36.6 4.0 r 1.` .I 7,o 3.2 - 0.3
. .4

%ernont... . . ... ... 11.0 .....

1

-,.--
4 8.121

I
. -

-

- 4.0 -

Sirginia 101.1 7.7 42.1 6.1 86.4 - 9.5 -

Washington.., 97,8 5.5 75.2 - 8.0 0.8 0.2' 7.0 1.1 -

West tireinia ..... .. 32,3 5.0 26.0 - 1.3 . - . -

Wisconsin 125.1 21.4 13.0 1.3 7.0 31.5 10.0 7,1 - -

Wyoming 21.9 4.9 16.0 0.1 . - 1.0 -

(It

fl



Table B-16.-Full-time-equivalent number of scientists and engineers
engaged in research and development in State agencies, by State

and functional area, fiscal year 1973
e..

State Total" Health
Natural

resources
Education

Transpor-
tattoo
and

cormuni-
cations

' income

security
and

social

services

Environ-
meal

Crime
pre-

vention
and

cont,ol

Economic
growth

and
produc-

ttvity

Area and
community
develop-
went and
.hoasing

Science
and

techno-

logy

Energy
develop-
wont and
conver-

sion

Total 1,898.9 1,812.4 t,812.2 206.1 176.9 205.1 145.3 103.6 67.3 13.4 7.2 19.4

Alabama.
'

15.9 9.0 3.6 - 0.5 0.5 2.3 -

Alooka....'... ....... 81.6 - 73.5 0.5 7.6 - , _ -

Arizona 18.1 0.1 8.0 8.5 - 1.5 - -

Arkanaa... . ..... 13.3 - 0.3 1.5 3.0 7.0 - 1.0 - 0.5

California.. .. 691.5 279.0 298.1 27.2 34.5 1c0 11.1 37.6 4.0 2.0 -

.
,

.

.

Colorado.- . ... . 60.1 10.0 16.5 1.0 2.9 - - -

Connecticut 82.0 10.1 61.5 10.1 - -
.

- - -

belawaro 9.8 - 8.3 1.5 - - - .
-

Florida 3,3.6 1q9.0 66.1 31.5 83.0 - 11.0 _

trergin

10

60., 10.0 31.5 8.9 7.4 3.1

.

- - -

Havalt .... . 65.3 2.0 15.7 33.1 0.8 7.8 . 0.6 - 5.3 -

!doh. ,, 28.5 - 27.0 0.5 - - 1.0 -

111/801A . ...... . 301 0 131.2 87.3 13.1 21.0 24.9 38.7 2.0 3.1 -

Indiana.... ........ . 33.6 - 16.0 - 0.2 - - - 17.4

lora, 22 1) 3.2 11.9 0.1 2.3 3.0 0.2 1.0 - -

LnlAaA.. 10.2 s 2.0 1.1 - 11.1 4.0 1.0 - - -

Xentucar ' 71.0 :.5 8.5 17.0 21.0 1.0 1.0 15.0 - -

1/401S,iAD4 . 51.5 7.6 31.7 0.5 ,8.1 0,3 -
_

Aotne . ... 62.3 I.e 19.8 1.8 1.0 0.5 5.2 - - -

ary,and. . . .. 87.1 13.3 28.5 1 - 1.6 2.0 8.0 -

U4A#SChunetT, 4q .0 ''52 2 29.3 1.3 3.2 8.0 2.0 - -

Wichigar. ..... . . . 125.1 17.2 11.0 - 11.0 - 25.0 1.2 - -

Vin6ewot, .. .... 33.0 1.9 18.o 2.3 7.: 1.3 - - -
-

10,..;laaapol.. ... 'b. 3 1.2 2.3 8.0 12.0 '2.0 2.0 -

U140,,urt . .... 33.3 0.1 26.6 - 3.0 3.0 - -

Wv.tar.1 . . . 7 I 32.7 1.5 0.2 2.0 -

.4.'144,0,4 .
- 0.3 - 0.1 2./0 0.3 -

NO 1. i:-,2 .

3 0 2x,0 - 0.6 . 1.9 -

.44s 4..t.,,, L 3 3 1.3 -
-

aow l-,a,,. . .. . a 22.6 13 1 28.0 11.5 5.0 - - -

.... YO,l, , - 27.0 _
'-

- _ -

%a.* 4 I, 41' 4, 7-7 7 78.11 ,
6 56.8 9.0 21.5 9 2 5.0 - - 0.2

%,,,, , , .1.''. y st 1 16.7 3 6 1.0 - - 0.1 - -

3 , '11 ..,71. " . : .. .' ! .1 13.5 - 2.0 _ _ - -

'0 7 18.7 2 5 1.8 2.5 0.6 -

,,,,1 . 11 / :,0 25.8 8,0 4 5 1.8 -

18 3 2.7 - - , 2 8 1.3

16,n , IA 11 " 10 3 31.2 20.0 1, .8 ' 0.8 -

'O.-36 la, ,n
.

1 5.5 _ _ -
- _

o ott Ao c.. . to 1 21 7 ,, 0 0.1 - 1.8 1.5 0.3 -

.aU. !AA nA . 32., 11.5 2.0 3.0 12.5 -

IvAo.00rt 61,1 .1' '-, 12.1 3.8 -
. - -

.;,o,. 131 o 1'o.2 93.1 3.0 7.0 2.6 3.2 6.5 -

.. 17.1 11 2 11 3 7.1 3.3 0.3 - . _ _

*a I.:A.,' 1,..! 11.0 - 0.2 5.0 _ - _

.ir.,a4,4 1 216 2 11 7 113 1 6 2 102.7 9.5 - -

M.,. la.,,
aes1 vtr,i, I,
al.,,,,o,, ,

. ..

W.,
t8

1 0, ,

3 o

..2'1

83.9
2'3.1

13.0

1.0

1.2

8.7

0.3

7.0

0.-1

30.0

1.3

3.5
11.5 8.0

8.0
.-

0.1 -

-

-

-

Uvrer,1, 2, li 1 -, 22.1 - 0.5 _



Table 13-17.-Full-time-equivalent number of technicians engaged in
research and development In State agencies, by State and

functional area, fiscal year 1972

State

.

Total Health
Natural
resources

Education

Transpor-
tattoo
and

communi-
cationscations

Income
security

and
social
services

Environ-

went

Crime
pre-

vention
and

control

Economic
growth

and

produc-
tivity

Area and
community
develop-
meat and
housing

Science
and

techno-

Energy
develop-

cent and
conver-
sion

Total ,3,091.1 1,700.3 729.6 21.6 441.5 52.1 116.7 11.3 13.2 2.0 1.2 1.6

Alabama 4.o - 4.3 - 0.3 - -

Alaska 37.9'. 0.9 37.0 - - -

Arizona 10.7 1.0 - 1.7 5.0 - - - -

Arkansas 7.5 0.3 - 5.2 - 2,0 - -

California 350.2 212.5 23.0 - 57.1 2.0 23.4 2.2 -

Colorado 11.9 7.0 1.0 - 0.9 - -

Connecticut 89.9 50.3 35.6 - 1.0 -

Deln*are - - - -
. -

Florida. - . 118.5 11.0 21.1 ' 55.4 1.0 i

Georg', 19.5 16.0 3.5 - - -

Hawaii 12.5 - 7.3 - 0.6 2.5 1.3 0.8 -

Idaho 0.3 - - 0.3
.

- - - -

Illinois 251.6 91.9 75.5 27.0 3.1 51.0 3.1 -

Indiana 5.6 - 1.0 - -
.

1.6

Iowa 12 6 7.0 1.0 - 1.6 - _ -

Kansas 22.5 10.0 1.2 - 11.3 - - - -

Kentucky 13.8 1.0 1,9 1.5 11.0 10.0 -
-,

1.3 - -

Louisiana 28.8 1.6 12.1 0,3 11.5 - - - -

Maine 30.6 1.0 11.6 9.0 9.0 , - -

Maoland 21.5 1,.0 1.5 1.0 1.0 - 2.0

1

Massachusetts' 21.1 - 10.0 7.5 1.6 5.0 - - - -

Michigan 73.0 27.1 27.0 11.9 1.0 - - - -

Minnesota 10.5 0.5 7.1 8.9 - -

Mi:sissippi 20.3 0.3 16.0 - 2.0 2.0 -
,

y_,,,,.,.

Missouri 27.3 12.0 - 10.7 - 1.0 - - .a -

. .

Montana 11.5 10.0 0.1 0.1 1.0 - - -

NebrA-Ska 3.2 2.3 - 0.9 - - - -

Nevada 2.2 - - 1.0 - - . - 1.2

he. Hampshire 2.9 1.9 - 1.0 - - -

NeJ. Jersey 32.5 11.8 - 17.7 - - - - -

New Metico 7.0 7.0 - - - - - -

Sew York 1,091.') 989.1 21.0 73.5 6.0 2 0

Noith Carolina 10.8 15.1 25.5 -
- - -

North Dakot
Ohio

1.0

26.8

0.5
13.6

3.5

,.2 9.8 7 2 1.0 - - -

-

- -

Oklahoma 31.1 1.0 1 7.1 5.5 5 5 - 0.1 -

Oregon 11.7 12.8 1.9 - - -

Penn+y1,,ania 91.') 91 1.6 1,0 22.0 - 5.5 0.2 - - - -

Rhode Island-. .
1,0 1.0 - - -

South Caroiina 28.9 21 o 2.3 - 5.0 _ -

South Dakota 1.0 - - - - - 1.0 - -

Tennessee 20.9 11.2 9.1 - - -

fexas 110 o 23." 98.9 8.0 8 2 - 1.9 - -

Utah 11.3 5.7 ').3 5.3 _ - - -

Vermont - - - - - -

Virginia 119.9 9.7 98.0 - 11.2 - - 1.0 -

ashinvion 16 7 29.2 16.5 - - - 1.0

West Virginia 18.1 1.0 29.7 - 1.7 3.0 - - -

Wisconsin. 16.8 20.3 _ 15.0 4.0 - - _ -

Wyoming 16.0 19.0 - - - - - - -



Table 13-18.-Full-time-equivalent number of technicians engaged in
State agencies, by State and fynctional area,

fiscal year 1973

N

. State Total Health
Natural

resources
Education

Transpor-
Callon

and
communi-
cations

Income
security

and

social
services

Environ-

moot

Crime
pre-

vention
and

control

Economic
growth

and
produc-

tivity

Area and
community
develop-
meet and
housing

Science
and

techno-

Energy
develop-
went and
convo-
sion

Total 3,308.4 1,824.2 77/.3 28.8 459.6 64.1 110.9 21.5 13.9 10.0 0.4 2.7

--...

Alabama 5.3 - 4.3 - 0.5 0.5 , - -

Alaska 43.9 0.4 43.0 0.5 - - -

Arizona 11.0 - 3.0 2.0 5.0 1.0 -

Arkansas 9.1 - 0.3 3.5 3.3 - 2.0 -

California 380.1 269.8 24.5 66.0 6.0 9.7 4.1 -

Colorado 16.1 9.0 7.0 0.1 -

Connecticut 86.8 48.7 33.6 4.0 0.5 - -

Delaware 1.0 - 1.0 - -

Florida. ,. 114.0 40.0 19.0 - 54.0 1.0 -

Georgia 22.9 16.9 3.5 1.1 - 1.4 - -

Hawaii 17.1 0.2 9.6 ' 1.6 3.0 2.0 0.7 - -

Idaho 1.0 - - 1.0 . - - -

Illinois. . 267.0 83.2 92.5 - 25.3 6.9 55.9 3.2 - - -

Indiana 6.2 - 4.0 - - - - - 2.2

Iowa 11.3 9.0 1.3 - 1.6 - - -

Kansas 22.8 10.7 1.2 - 10.9 - - - - - - -

Kentucky 37.7 - 3.6 - 19.0 12.1 - 3.0 - - -

Louisiana 28.8 4.6 13.7 0.3 10.2 - - - - -

Maine 34.1 1.0 11.6 - 12.0 - 9.8 - - - - -

Maryland 36.9 18.0 3.0 1.2 0.7 1.0 - 10.0 - -

".!

Massachusetts 26.9 0.3 10.0 8.7 1.9 - 5.0 1.0 - - -

Michigan 86.1 38.0 27.0 - 17.1 4.0 - - - - - -

Minnesota 17.6 0.5 7.6 9.5 - - - - -

Mississippi 23.3 0.3 16.0 2.0 5.0 - - - -

Missouri 25.8 - 13.3 8.0 4.5 - -

Montana 13.6 2.0 10.2 0.3 - 0.1 1.0 - - -

Nebraska 3.5 - 2.9 0.6 - - - - - -

Nevada 2.4 - 2.0 - - - 0.4 -

New Hampshire 3.2 - 2.1 - 0.8 - - -

hew Jersey.... 25.3 10.8 0.3 11.2 - - - - . -

New Mexico 7.0 - 7.0 - - - - - - -

New York 1,171.9 1,065.1 21.0 - 71.8 - 9.0 - 2.0 - -

North Carolina 14.0 11.5 26.5 6.0 - - - - - -

worth 0akota... 1.0 0.5 3.5 - - - - - - -

Ohio 32.8 11.1 13.9 : 0.7 2.6 3.5 - - -

Oklahoma 34.5 5.0 18.1 5.5 . 1.5 1.1 - -

-0rogot 17.0 - 13.5 - 3.0 - - - 0.5

Pennsylvania 109.1 73.9 3.8 1.0 25.0 5.5 0.2 -

Rhode Island 1.3 0.3 1.0 - - - - . -

South arolilin 24.6 22.1 3.0 - 1.5 -* -

South Dakota 2.5 - 1.5 - - 1.0 - -

Texas

22.5
117.4

15.8
23.0

6.7
101.0

-

8 10.2

-

2.4

- - -

-

Utah
VermontVermont

12.1
-

5.7

-

0.3
-

6.4 '- - -

-

-

-

Virginia 118.6 17.9 82.9 16.8 1.0 -

Washington 52.1 0.t 32.3 18.3 1.0 - -

%est Virginia 47.: 1.0 39.7 1.7 2.0 - -

wisconsin 49.8 10.5 20.3 15.0 4.0 - \ - - -

wyoming 16.1 16.0 - 0.3 \ - -



G')

Table 13-19.-Full-time-equivalent number of scientists and engineers
engaged in research and development in State agencies, by State

and field of science, fiscal year 1972

State Total Biological
sci,rce,

Clinical

ra,1,V
Psychology

Physical
sciences

Environ-
mental

sciences

Mathc-
Manes

Engi-

neering

Social

sciences

.

Other
sciences

Total 4,610.4 2,008.2 098.6 328.2 127.5 237.3 37.1 396.0 719.7 27.5

Alabama 11.6 5.6 7.0 1.5 ,0.5 , - -

Alaska 75.7 74,0 0.3 - 1.1 - -

Arizort 17.5 9.0 ' - - - - 7.0 1.5 -

Arkansas 25.4 0.3 17.0 - - 1.0 5.1 3.0 -

California 613.0 201.6 183.1 29.9 58.1 26.2 4.0 29.5 11.3 6.6

Colorado 57.6 37.0 11.0 - . 6.6 3.0

Connecticut 76.7 61.1 1.5 4.6 - - 9.2 -

'Delaware 9.2 8.1 1.1 - - - - -

Florida 315.1 78.9 50.3 0.8 - 2.5 30.7 115.9 -

Georgia . 51.8 0.3 3.5 1.5 - 25.0 12.8 8.5 0.2

.

,

Hawaii 79.8 13.8
-.1.:!'

- 2.0 - 0.6 61.6 -

Idaho 28.W 25.0 - 1.5 - - 0.7 1.4 -

Illinois 327.9 ___19,9 50.3 12.8 13.1 26.6 - 30.3 81.9 -

Indiana 33.7 23.0 (,.7 1.0 - - -
-

Iowa 28.1 10.0 15.7 - - - 2.3 0.4 -

Kansas 15.8 2.1 1.0 - - 10.1 2.0 -

Kentucky 91.7 9.3 - - - 29.0 f3.1 -

Louisiana 16.8 27.9 5.6 0.5 0.1 - 9.5 - 3.0

Maine 59.5 52.8 - - - - 1.0 2.7

Maryland 71.9 26.5 15.6 9.5 5.0 .0 - 6.3 7.0 -

Massachusetts 79.1 37.7 10.2 23.2 - 0.8 - 1 0 6.5 -

Michigan 119.1 15 0 21.1 1(1.1 - - 7.0 9.0 20.0 -

Minnesota 33.8 15.0 3.0 - - 7.2 L.tl 3.0

Mississippi 27.0 2.0 - 3.0 - 12 0 10.0 -

Missousi 36 2 30.5 0.2 1.1 0.2 3.; - -

Montana 31.5 31.0 - 0 5 0.1 0.2 2.1 -

Nebraska 9.2 8 1 -
- 0.2 0.9

/
-

Nevada 30.7 27.2 - 0.5 - - 3.0 -

Sew Hampshire , . 5
. - -

Sew Jersey 70.9 15.7 7.2 15.0 3 0 0.1 - 25.2 2.0 2.7

Now Mexico 27.0 27.0 - - - - - -

Nes York 870.9 352.3 259.1 16.3 30.1 31.0 21.2 11.0 75.6 8.0

kfo xn Carolina 60.2 1,.1 2.0 7.9 10.0 - 1.0 3.9 -

North Dakota 15.3 13.0 2.3 - - - - -

Ohio 73.5 31.1 1.7 15.2 7.0 - 1.5 10.7 -

Oklahoma 11.1 17.1 1.0 3.0 7.8 - . 1.0 7.5 -

Oregon 19 7 15.5 - -
_ 1.1 2.6 -

Pennsylvanil 111.1 32.9 11.9 30.0 - - - 17.0 , 15.7 -

Rhcs1( Island t
5.5 5.5 - -

- - -

South Carolina 31.5 12.0 0.5 - 1.9 - 17 1
-

South Olkotl 29.5 12.0 - - 11.6 - 2.0 0.9 -

T,mnessee 02.9 51.5 - 3.0 - - 5.4 -

Texas r 117.7 105.9 3.1 2.6 3.3 5.0 7.0 10.8 -

Utah 36.6 12.1 14.0 7.0 0.6 - 2.6 - -

Vermont 11.0 8.0 - - 3.0 -

.

.

Virginia 201.1 03.1 6.3 1.1 38.6 1.0 52.6 31.1 4.0

Washington 97 8 75.2 5.0 - 3.0 11.6 -

Kest Vir,,linia 32.3 16.5 / 1.9 1.0 - 9.5 1.3 -
-

Xl.r.nain 125.: 11.1 9,5 15.7 17.6 - 1.0 33.9 _

wyoming 21,9 10 0 1.5
0.1 1.0 -



Table B-20.-Full-time-equivalent number of scientists and engineers
engaged in research and development in State agencies, by State

and field of science, fiscal year 1973

s

State Total Biological
ciene:

Clinical

TV=.,
Psychology

Physical
sciences

Environ-
mental
sciences

Mathe-
mattes

Engi-

veering

Social

sciences

Other
sciences

Total 1,898.9 2,139.1 730.1 323.4 133.2 273.0 38.7 416.9 813.7 30.5

-----------
,

Alabama 15.9 5.6 7.0 2.3 0.5 0.5 -

Alaska 81.6 73.5 0.5 - 7.6 - -

Arizona 18.4 8.0 0.1 - - 8.5 1.5 -

Arkansas 13.3 0.3 7.0 - - 3.0 2.5 0.5

California 691.5 267.3 207.4 39.2 60.8 17.0 2.3 34.2 56.9 9.4

Colorado 60.4 43.0 10.0 - 2.9 4.5 -

Connecticut 82.0 61.5 2.5 4.6 - 10.4 - . -

Delaware 9.8 7.8 1.5 - 0.5 - - -

Florida ........... ......... 363.6 88.1 52.5 6.0 2.5 - 32.0 182.5 -

Georgia 60.9 0.3 9.1 2.2 24.0 - 10.2 14.9 0.2

Hawaii 65.3 11.9 1.8 0.2 - 2.6 - 0.8 48.0 -

Idaho 28.5 25.0 - 1.5 - 1.0 1.0 -

111inoiS 301.6 81.0 27.5 40.1 14.1 26.6 - 28.3 84.0 -

Indiana 33.6 22.5 6.7 4.2 - - 0.2 -

Iowa 22.0 12.0 6.2 0.2 0.9 - 2.3 0.4 -

t^,

r

Kansas 19.2 1.0 - 0.1 - - 12.1 6.0 -

Kentucky 71.6 9.5 - - - - 24.0 40.5 -

Louisiana . 51.5 30.7 5.6 3.5 0.3 - 8.4 - 3.0

Maine 62.3 55.8 - - 0.2 - 4.0 2.3 -

Maryland 87.4 38.5 13.2 9.1 5.0 10.0 - 4.6 7.0 -

Massachusetts 99.0 44.2 13.3 27.2 1.8 - 1.4 11.1 -

Michigan 125. 18.1 23.1 8.3 - 8.7 11.0 26.2 -

Minniseta 33.9 15.0 3.0 - - - 7.1 5.5 3.0

Mississippi 30.5 1.3 4.2 - - 12.0 10.0 -

Missouri "3.3 28.5 0.4 1.1 - 3.0 0.3 -

Montana 27.1 30.7 - 0.5 2.2 - - 4.0 -

Nebnaska 11.9 9.2 - - - 0.3 2.4 -

Nevad 36.5 29.7 3.0 0.5 3.3 -

New Hampshire 4.5 .5 - - - - - - -

Sew Jersey 80.8 13.5 6 2 11.5 2.7 5.1 - 22.6 13.5 2.7

New Mexico . 27.0 27.0 - - - - - -

New York 950..) 382.9 281,6 52.1 44.1 37.0 p2.9 46.2 74.8 8.0

North ( 'mina 60.8 36.7 1.8 8.9 - 10.0 - 1.0 2.1 -

North Dakott 17.,. 13.0 2.3 . - 0.5 - 2.0 - _

OW° 90.8 61.5 1.8 10.1 7.0 - 4.8 5.6 -

Oklahoma 11.1 17.7 4.0 - 3.0 10.3 - 0.5 8.0 -

0relon 55.1 18.3 - - 1.3 - 2.7 2.8 -

Pennsylvania 138.0 34.3 13.0 23.8 - - - 20.0 46.9 -

Rhode Island 5.6 5.5 0.1 - - - - - - -

South Carolina 30.1 12.0 0.1 1.9 - 16.4 -

South bakoti 32.0 I2.0 - - 14.7 - 3.0 2.3 -

Tennessee 61.1 52 5 1.1 - - 4.0 - - 3.8 -

Tesas 131.9 108.4 3.0 2.9 0.3 3.2 - 7.0 12.1 -

Utah 37.1 13.6 13.2 7.3 0.6 - 2.7 - -

Versrmt 16.2 8.0 - - : - 0.2 8.0 -

Virginia 216.2 70.2 10.0 1.7 - 52.7 1.8 63.1) 37.1 3.7

Washington 117.61 83.9 0.5 5.0 - - - 3.0 25.2 .

Nost Virginia 38.0 16.5 1.0 1.0 15.6 - 0.8 0.1 -

Wis(0n,in 130.0 11.. 9.6 15.2 - 17.6 - 7.0 39.2 _

wyoming 26,0 22.0 3.5 - - - - 0.5 - -



Table B -21. -Full- time - equivalent number of technicians engaged In
research and development in State agencies, by State

and field of science, fiscal year 1972

....

State Total

-...

Biological
sciences

._

Clinical

na'ClefiCes

Psychology
Physical
sciences

Environ-
mental

sciences

Mathe-
manes

Engi-
neering

Social
sciences

Other
sciences

Total 3,094.1 1,206.6 760.4 204.8 90.2 149.7 45.7 415.; 203.0 18.0

Alabama -4.6 4.3 - - 0.3 - -

Alaska 37.9 37.0 - - - - - - 0.9

Arizona 10.7 4.0 - - - - 1.7 5.0

Arkansas 7.5 0.3 - - - 5.2 2.0 -

California
350.2 31.1 178.0 24.9 22.5 30.4 7.7 46.1 9.5

Colorado 11.9 4.0 - 7.0 - - - 0.9 -

Connecticut 89.9 55.1 26.3 4.5 - - - 4.0 -

Delaware
- -

- - - -

Florida 118.5 34.1 11.2 2.3 - 4.8 50.6 15.5

Georgia
19.5 7.1 4.9 4.0 - 3.5 - - -

Hawaii
12.5 6.3 - - - 1.3 0.6 4.3

Idaho
0.3 - - - - 0.3 -

Illinois 254.6 80.7 47.5 27.7 15.8 38.2 36.5 8.2 -

Indiana
5.6 1.5 0.1 - - - 4.0

Iowa
12.6 4.0 7.0 - - 1.6 -

Kansas ..... 22.5 - ' - 1.0 - - - 12.5 9.0

Kentucky . 43.8 4.0 - - - - 14.0 . 25.8

Louisiana 28.8 16.4 -
- - - 11.5 - 0.9

Maine 30.6 21.6 - - - - - 9.0 -

Maryland ' 24.5 4.5 3.0 3.0 5.0 3.0 - 4.0 2.0

1

Massachusetts 24.1 15.0 - - 1.2 - 0.4 7.5

Michigan 73.0 27.0 15.1 12.0 - - 4.0 14.9 - -

Minnesota 16.5 .1 -
- - 0.5 11.9

Mississippi 20.3 2.0 - 0.3 - - - 16.0 2.0 -.

Missouri 27.3 16.5 - - 0.1 0.4 10.3 -

Montana 11.5 10.0 - - 0.3 0.1 - 0.1 1.0

Nebraska 3.2 2.3 - - - - 0.9 -

Nevada 2.2 1.2 - 1.0 - - - - -

New Hampshire 2.9 2.9 - - - - - - -

New Jersey 32:5 0.3 12.5 1.0 2.1 - - 15.6 1.0

-
New Mexico 7.0 7.0 - - - - - -

New York..., 1,091.9 111.7 400.7 63.2 39.3 8.0 32.8 86.8 49.1 -

North Carelinx 10.8 17.5 1.0 11.3 - 8.0 - - -

North Dakota 4.0 3.5 0.5 - - - - -' -

Ohio 24.8 10.1 0.4 4.0 - - - 7.5 4.8 -

Oklahoma .......... 33.4 10.3 4.G - 4.0 7.6 - 1.0 6.5 -

Oregon 11.7 12 ,8 - - - - - 1.9 - -

Pennsylvania 94.9 25.4 14.9 7.3 - - 22.0 20.3 5.0

Rhode Island 1.0 1.0 - - - _

South Carolina........... . 28.9 21.0 - 3.0 - - 1.9

South Dakota 1.0 - - - - 1.0 -

Tennessee 20.6 20.6 - - - - - -

Texas 110.0 116.2 3.2 2.5 - - 8.0 10.1 -

Utah 11.3 0.3 5.7 - 1.2 - - 4.1 - -

Vermont ..... ... - - - - - - -

Virginia 119.9 74.0 0.5 6.2 25.1 0.8 9.0 3.8 0.2

Washington .. 46.7 29.2 - 14.5 - - 2.0 1.0 -

west Virginia . 18.1 37.2 1.0 3.0 2.5 - 1.7 3.0 -

Wisconsin ... 16.8 13.0 2.5 1.0 15.3 - 15.0 - -

wyomin8 14.0 - 16.0 - - - - - -



Table B-22.-Full-time-equivalent number of technicians engaged in
research and development in State agencies, by State

and field of science, fiscal year 1973

State Total Biological
Clinical
medical

Psycholo y
Physical

science:,

Environ-
mental

sciences

Mathc-
antics

8110-

neering
Social

sciences
Other

sciences

Total 3,308.4 1,255.9 827.5 237.6 93.7 155.0 48.9 438.4 231.9 19.5

Ilabana 5.3 4.3 0.5 0.5 -

aaska 13.9 43.0 0.5 0.4 -

krizona 11.0 3.0 - 2.0 ' 6.0 -

irkansas 9.1 0.3 3.3 - - - - 3.5 2.0 -

:alifornia 380.1 35.7 196.7 29.3 22.8 16.6 4.1 56.7 17.9 -

:olorado 16.1 7.0 - 9.0 0.1 - -

k,nnecticut 86.8 19.6 28.2 4.5 - 4.0 0.5 -

>claware 1.0 - - 1.0 - -

Florida 114.0 32.0 12.0 0.8 4.8 19,2 15.2 -

;corgis 22.9 8.1 1.8 4.1 3.5 1.0 1.4 -

Ismail 17.1 7.3 - 0.2 - 2.0 1.6 6.0 -

Idaho 1.0 - - - - - 1.0 - -

Illinois 267.0 90.0 15.7 27.9 15.8 10.4 34.8 12.7 -

ndiana 6.2 1.5 0.7 - - - 4.0 -

Iowa 11.9 1.0 9.0 - 0.3 1.6 - -

,

Kansas 22.8 1.7 - 12.1 9.0 -

Kentucky

Louisiana

37.7

28.8
3.6

17.7 -

-

-

-

-

-

-

19.0
10.2

15.1

-

-

0.9

daine 31.4 21.6 - - - 0.8 12.0 - -

4aryland 36.9 5.0 3.0 6.7 5.0 11.0 4.2 2.0 -

4assachusetts 26.0 15.0 - - - 1,7 0.2 9.7 0.3

41chigan 86.1 37.0 18.3 5.0 - 5.7 20.1 - -

41nneot 17.6 4.6 - - - - - 0.5 12.5

Nissis,ippi 23.3 2.0 - 0.3 - 16.0 5.0

41sour1 25.8 17.0 - - 0.8 8.0 - -

qontanl

Nebraska

13.6

3.5

9.7

2.9

-

- -

0.3
-

0.6

-

-

0.6
3.0

-

-

-

Nevada 2.4 0.4 - 2.0 - - - -

New Hamoshire 3.2 3.2 - - - - - - -

New Jersey 25.3 0.1 10.1 0.5 1.8 0.1 12.4 - -

New Mexico 7.0 7.0 - - - - - -

New York 1,171.9 125.1 138 9 70.0 13.8 12.0 38.0 91.1 55.4 -

North Carolin 14.0 ,2.2 3.2 19.6 8.0 - 1.0 -

North Dakota 1.0 3.5 0.5 - - - - -

Ohio 32.8 19.1 0.5 2.6 - - 5.4 5.2 -

Oklahonx 31.5 11.3 5.0 3.0 9.2 0.5 5.5 -

Oregon 17.0 13.5 - - 0.5 3.0 - -

Pennsylvania 109.1 30.1 15.A 10.0 - - 25.0 23.7 5.0

Rhode Island 1.3 1 0 0.3 - - -

South Caro1111 29.6 21.0 3.0 - 5.6 -

South Dakott 2.5 - - - 2.5 -

Tennessee 22.5 22.5 - _ _ - - -

Texas 147.6 120.3 3.2 2.5 - 8.0 13.6 -

Utah 12.4 0.3 5.7 1.2 - 5.2 -

Vermont - - - - - - -

Virginia 118.6 60.8 0.5 17.4 - 23.7 0.8 10.4 4.2 0.8

Washington 52.1 32.3 - 15.8 - - 2.0 2.0 -

West Virginia 17.1 37 2 1.0 3.0 - 2.5 1.7 2.0 -

*Is(on,in 19.8 14.0 1.5 1.0 - 15.3 15.0 - -

Wyoming 16.3 16.0 - _ - - 0.3



Table 8-23. State agency R&D and R&D plant expenditures,
fiscal years 1964, 1965, 1967, 1968, 1972, and 1973

(Dollars in thousands)

Category of
expenditure 1964 1965 1967 1968 1972 1973

Total, R&D and R&D
plant $77.352 $93.256 $136.299 $159,214 $242,098 $273,371

Research and
development 72,002 87,886 131,187 154,724 234,923 263,778

Basic research 24.855 30,351 32,302 35,552 52,601 57,626

Applied research 32,848 39.064 65,268 76,683 142.524 163,375

Development 14,299 18,471 33,617 . 42,489. 39.798 42,776

R&D plant 5,350 5,370 5,112 4,490 7,176 9,595

Table 8-24. State agency R&D expenditures,' by function, fiscal years
1964, 1965, 1967, 1968, 1972, and 1973

(Dollars in thousands)

Functional area 1964 1965 1967 1968 1972 1973

Total $72,002 $87,886 $131,187 $154,724 $234,923 $263,778

Health 26,898 32,834 57,909 66,570 83,714 92,042

Natural resources 21,597 22,919 28.312 34.111 50,708 59,103

Education 1,411 5,885 11,611 15.631 35,968 39,954

Transportation and
communications 12,857 14,920 19,042 20,400 30,495 31,198

Income security and
social services 3,734 4,368 2,907 3.254 17,671 20,202

Environment 418 571 6,589 7.861 9.793 12,198

Crime prevention and
control 579 700 1,946 2,653 3.575 4,564

Economic growth and
productivity 1,625 2,526 1,208 2,061 1,613 1,753

Area and community
development and
housing 2,503 2,478 851 861 626 1,409

Science and
technology 339 629 718 1,014 614 793

Energy development and -

conservation 41 58 95 308 147 562

' R&D plant excluded.

Table 8-25. State agency R&D expenditures,' by source of funds,
fiscal years.:1964, 1965, 1967, 1968, 1972, and 1973

(Dollars in th,:usands)

Source 1964 1965 157 1968 1972 1973

Total . .... . .. . $72,002 $87,886 $131,187 $154,724 $234,923 $263,778

Federal Government 28,873 36,385 63,492 75,899 119;364 133,564

State government 42,049 19.831 64,651 75,487 111,159 125,518

Other sources2 1,080 1,670 3,044 3,338 4,099 4,695

' R&D plant excluded
2 Foundations, business firms, and other nongovernmental sources

---



Table B -26. State agency R&D expenditures' by field of science, fiscal years
1964, 1965, 1967, 1968, 1972, and 1973

(Dollars In thousands)

Field of science 1964 1965 1967 1968 1972 1973

Total $72,002 $87,866 $131,187 S154,724 $234,923 $263,778

Biological sciences 24,311 27,692 49,297 56,030 75,134 834280

Clinical medical
1,3

sciences 18,216 22,170 26,071 30,590 35,957 38,123

Psychology 2,794 3,476 7,745 10,189 16,022 18,655

Physical sciences 882 1,238 779 1,363 5,396 7,065

Environmental
sciences 2,453 2,808 8,771 11,634 11,021 13,851

Mathematics 85 256 875 1,066 1,603 1,860

Engineering ' 13,580 14,997 20,468 22,653 29,143 30,456

Social sciences 9,044 13:e35 16,479 20,351 58,008 67,145

Other sciences 637 2,014 703 847 2,639 3,341

' R&D plant excluded

Table 8-27. State agency R&D expenditures,' by performer, fiscal years
1964, 1965, 1967, 1968, 1972, and 1973

(Dollars In thousands)

Performer 1964 1965 1967 1968 1972 1973

Total $72,002 $87,886, $131,187 $154,724 $234,923 $263,778

State agencies ... .. 52,326 67,905 110,612 126,702 160,455 178,082

Universities and
colleges' 7,636 9,930 12,528 14,632

,

29,160 32,953

Others' ........ 8,040 10,031 8,047 13,389 45,309 52.742

' R&D plant excluded
The research and development performed at universities and colleges that is sponsored or

financed by State agencies
Rebearch and development contracted to private individuals or firms, private nonprofit

organizations, other agencies of the State, and other governmental agencies (such as local

governments, agencies of other States, and multigovernmental agencies)

Table B-28. Full-time equivalent personnel engaged In State agency
intramural R&D activities, by type, fiscal years

1964, 1965, 1967, 1968, 1972, and 1973

Type of personnel 1964 1965 1967 1968 1972 1973

Total ...... .... 6.435 7,617 8.257 9,137 10,798 11,514

Scientists and
engineers ... . 2.721 3.208 3,364 3,733 4,610 4,899

Technicians . . 1.784 2.058 2,624 2,869 3,094 3,308

Other' , 1.930 2,352 2,269 2,534 3,093 3,307

' Clerks, typists, and administrative support personnel

b 3
1



A
PPE

N
D

IX
 C

R
&

D
 A

ctivities at
'State

U
niversities and

C
olleges, 1973

T
he data on the R

&
D

 activities of S
tate

universities and colleges w
ere

derived from
 the N

ational S
cience

F
oundation S

urvey of S
cientific A

ctivities
at Institutions of Illgher

E
ducation. 1973, w

hich included all
universities,

public and private. T
he data on S

tate universities
and colleges including af-

filiated organizations such as research
centers, m

edical schools,
and

agricultural experim
ent stations. covered

research and developm
ent financed

through the F
ederal G

overnm
ent,

through regular S
tate appropriations,

through the institutions' ow
n funds,

and through other sources. W
ork done

for

S
tate agencies, local governm

ent
agencies, and private organizations on a

grant or contract basis w
as

included.

A
 sm

all overlap exists betw
een

are data on R
&

D
 activities

of S
tate

governm
ent agencies, as show

n in
appendix B

 and throughout this report,
and

the data in the tables on S
tate unit ersities

and colleges in appendix C
. In 1973

S
tate universities and colleges expended

51,754 m
illion for research

and

developm
ent. of w

hich $28 m
illion w

as the am
ount

of their perform
ance for

S
tate governm

ent agencies. T
he sam

e
S

23 m
illion is included in the

S
264

m
illion expended by S

tate governm
ent agencies

for R
&

D
 activities in 1973.

T
he 51.754 m

illion expended by
S

tate universities and colleges in 1973
com

pares w
ith R

&
D

expenditures in 1964 am
ounting to S

646
m

illion and in

1968 to S
1.178 m

illion. T
hus,

from
 1964 to 1973 the average annual grow

th

rate w
as 12 percent com

pared
w

ith 16 percent for R
&

D
 expenditures

by S
tate

governm
ent agencies.

S
tate universities and colleges

concentrate largely on basic
research,

w
hereas S

tate governm
ent agencies

em
phasize applied research. In neither

case has m
uch

em
phasis been placed on developm

ent.
Ir1.1973 S

tate univer-

sities and colleges reported 65 percent
of their R

&
D

 expenditures for basic
research com

pared w
ith 22 percent

for S
tate governm

ent agencies.
C

om
-

parable figures for applied research w
ere

29 percent versus 62 percent.

F
or both S

tate universities and
colleges and S

tate governm
ent agencies

the F
ederal G

overnm
ent has been the m

ajor source
of R

&
D

 funds. H
ow

ever,
substantially m

ore of the S
tate university

and college R
&

D
 effort w

as sup-
ported through F

ederal funding than w
as the case

for S
tate governm

ent agen-
cies (64 percent versus 50 percent

in 1973). F
or S

tate universities
and colleges-

the rem
aining funds w

ere fairly
evenly divided betw

een S
tate appropriations,

the institutions' ow
n funds, and other sources.

T
he distribution of S

tate university
and college and S

tate governm
ent

agency R
&

D
 funds by

field of science w
as sim

ilar in som
e respects..

T
he life

sciences (biology and clinical m
edical sciences) received the m

ost support in

1973 (approxim
ately one-half of the total for both institutional groups).

T
he :7-j--

engineering sciences also received
about the sam

e shares of total (11 percent
and 12 percent). T

he chief exception w
as

in the social sciences, w
hich ac-

counted for 25 percent of S
tategovernm

ent agency
R

&
D

-expenditures but only

9 percent of the S
tate university

and college R
&

D
 expenditures. T

he
relative

level of support for the physical sciences
also differed; this field accounted for

3 percent of S
tate governm

ent agency
R

&
D

 funds but 11 percent of the S
tate

university and college total.

In the case of both S
tate universities

and colleges and S
tate governm

ent
agencies R

&
D

 expenditures tend to be
concentrated in a relatively few

 S
tates.

but the level of concentration is
substantially higher w

ith respect to S
tate

governm
ent. agencies. 'i'he

leading 10 S
tates accounted for 53 percent of total

R
&

D
 funds spent by S

tate universities
and colleges in 1973 w

hereas for S
tate

governm
ent agencies the leading 10

S
tates accounted for 64 percent of

the

total. S
ix S

tatesC
alifornia,

M
ichigan, T

exas. W
ashington, Illinois

and

Indianaw
ere included in both lists.

A
lthough in the S

tate universities and
colleges list N

ew
 Y

ork accounted for only 3
percent of the total, in the S

tate
governm

ent agencies list N
ew

Y
ork w

as the leading R
&

D
 support S

tate
by a

w
ide m

argin, w
ith 23 percent of the total expenditures for all S

tates. If all uni-

versities and colleges (F
ederal, S

tate,
local and private) are included,

how
ever. N

ew
 Y

ork w
as the second S

tate
after C

alifornia in term
s of R

&
D

 ex-

penditures in 1973.



Table C-1. State university and college expenditures for research and development, by State and character of work,
fiscal year 173

(Dollars in thousands)

State Total
4asic

research
Applied
research

Develop-
ment

Total '$1,754,218
---,,

f $1,139,963 $516,255 $98.000

Alabama 24.878 I 0,407 14,460 1.011

Alaska 16.560 5,465 11,095 0

Arizona 30.321 20;715 6.827 2.779

Arkansas 10.185 6.728 3,151 306

California 275.452 181.760 79,903 13.789

Colorado 56.254 31.856 20.911 3.437

Connecticut 16.381 12.286 3.931 164

Delaware 5.760 4.608 922 230

Florida 42,462 27,866 10,105 4.491

Georgia 42,268 18.441 22.039 1.788

Hawaii 26.859 16,921 7.789 2,149

Idaho 8.727 3.151 2.662 2,914

Illinois 53,119 35.645 17,405 69

Indiana 51.932 33,796 10.326 7.810

Iowa 32.073 27,791 3.456 826

Kansas 31.277 14,743 14,055 2,479

Kentucky 17,124 9.130 4,331 3,663

Louisiana 21.953 15,769 6.020 164

Maine 6.438 2,575 2,575 1.288

Maryland 27.717 20.541 7.026 150

Massachusetts 10,570 7,886 2,137 547

Michigan 111.946 79,353 26.959 5,634

Minnesota 53.701 23.701 27.849 2.151

Mississippi 19,023 9,197 8,530 1,296

Missouri 34.461 25,221 4,575. 4,665

Montana 8.654 5.927 2.526 201

Nebraska 17.711 12.523 4,909 279

Nevada 6.449 2,845 2.487 1,117

New Hampshire 3.856 1,851 1.928 77

New Jersey 25,913 16.809 7,912 1,192

New Mexico 18.170 10.388 4.260 3.522

New York -,, 51.006 33,727 15.463 1.816

North Carolina 53.762 33.790 14.656 5.316

North Dakota 6.701 1.408 5,291 1 2

Ohio 36,155 26.170 11,741 244

Oklahoma 19.633 12,510 5,555 1.568

Oregon 33.982.--. 21.426 11,292 1.264

Pennsylvania 45.931 29,636 13.706 1
2.589

Rhode Island 8,855 6.198 1,771 1 886

South Carolina 10.975 6,377 4,072 526

South Dakota 6,711 2,578 3,328 805

Tennessee 12,356 3.015 8,811 530

Texas 111,121 , 83 529 24,635 2.957

Utah 33,306 22,081 9,560 1,665

Vermont 7.188 3,738 3,234 2.16

Virginia 34,331 22,018 10,964 1,349

Washington 69,321 46,902 20,201 2,218

West Virginia 6.960 4,600 2.015 345

Wisconsin 89.102 81,959 4.428 2,715

Wyoming 6.678 3.406 2,471 801

Does not include $7 3 million in R&D expenditures of public universities
and colleges in outlying areas (primarily Puerto RiCOI



Table C-2. State University and college expenditures for research and development, by State and
field of science, fiscal year 1973

(Dollars in thousands)

State Total
Life

sciences
Psychol-

ogy
Physical
sciences

Environ-
mental

sciences
Mathe-
rnatics

Engi-
neenng

Social
sciences

Other
sciences

Total l'$1.754,218 $910,042 $47,295 5190,398 $143,887 $40,317 $200,895 $156,281 $65,103

Alabama 24,878 18,520 858 686 1,241 37 2,653 731 152

Alaska .. 16.560 4,150 0 4,984 5,247 2 447 1,730 0

Arizona 30,321 11,720 1,105 8,413 3,816 201 2,085 2.981 0

Arkansas 10,185 7,626 13 329 933 7 486 759 32

California 275,452 154,374 7,153 33,284 36,493 4,985 21.560 14,742 2.861.4

Colorado 56,204 23,378 2,337 8,177 3,974 1,089 6,060 3,699 7,490

Connecicut .. 16,381 10,076 668 574 930 740 1,748 1,645 0

Delaware . 5,760 1,320 238 927 1,392 51 1,438 394 0

Florida 42,462 22,074 1,678 5,901 2,042 1,437 4,553 4,716 61

Georgia 42,268 18,712 1,042 5,277 264 1,302 8,363 7,168 140

Hawaii 26,859 10,464 339 3,309 6,838 58 2,161 3,105 585

Idaho 8,727 5,516 2 298 282 3 594 668 1,364

Illinois 53,119 -18,949 1,909 6,398 3,108 3,971 11,365 5,123 2.296

Indiana 51,932 24,517 1,016 6,731 448" 1,473 6,775 8,725 2,247

Iowa . 32,073 19,199 325 4,524 146 1,288 3,539 2,923 129

Kansas . 31,277 17,691 2,539 1,563 2,390 592 3,076 2,936 490

Kentucky 17,124 10,798 528 675 298 75 1,189 2,082 1,479

Louisiana 21,953 14,205 388 2,380 2,022 635 1,162 859 302

Maine . 6,438 3.200 101 230 1,757 0 333 817 0

Maryland 27,717 12,236 319 6,753 2,236 1,974 3,154 843 202

Massachusetts 10.570 2,562 666 2,234 1,805 266 1,446 1,576 21

Michigan 111,946 49,153 5,723 7,254 3,948 2,267 21,415 18,842 3,344

Minnesota 53,701 33.989 1,036 - 3,991 971 909 4,774 5,072 2,959

Mississippi 19,023 15,019 190 962 168 92 1,196 1,395 1

Missovn 34,461 24,387 ' 343 1,306 832 353 4,530 1.451 1,259

Montana 8 654 4.980 88 711 821 17 1,524 513 0

Nebraska 17,711 1 13,641 48 689 1,317 128 1,117 771 0

Nevada 6,449 1,913 115 3,414 572 1 79 355 0

New Hampshire 3,856 1.645 172 834 213 31 823 138 0

New Jersey 25,913 12,676 964 2,965 1,896 950 1,595 3,942 925

New Mexico 18,170 3.420 474 1,107 2,030 142 7,258 2,920 819

New York 51,006 28,024 1,108 5,647 5,009 2,153 2,778 3,985 2,302

North Carolina 53,7,62 31 831 560 1.565 987 985 5,699 3,667 8.468

North Dakota 6,701 5,775 2 149 396 1 297 81 0

Ohio 38,155 17.819 740 4,162 1,884 588 6,873 5.403 686

Oklahoma 19,633 10.433 240 703 532 406 2,739 800 3.780

Oregon 33,982 19,414 785 2.257 5.810 383 1,054 4.211 68

Pennsylvania 45,931 20,782 982 6.236 4.314 264 5,148 5,437 2,768

Rhode Island 8,855 3.222 455 1,799 0 474 1,581 1,324 0

South Carolina 10.975 7.591 154 315 473 99 830 1,071 442

South Dakota 6,711 3 681 174 66 1,100 2 578 479 631

Tennessee 12.356 I 7.949 383 691 74 57 2.284 886 32

Texas 111,121 55,093 2 557 14,632 5,868 2.776 16,230 6,737 7,226

Utah 33,306 17,897 598 3,076 2,582 2.322 5.820 1,011 0

Vermont 7 188 I
5 871 415 207 135 5 86 344 125

Virginia 34.331 19.358 316 4,473 1,014 709 5,884 832 1,745

Washington 69 321 44,255 783 5,173 9,112 663 7,173 1,998 164

West Virginia 6 960 j 4,445 57 69 10 1 2.032 345 1

Wisconsin 89,102 31,809 4,472 10,730 12,755 3,349 4,767 13 768 7,452

Wyoming 6 678 2.683 137 1,568 1,402 2 544 287 55

Doers not include S r i mlhon ,n R&D oxpenv ores pt pubh, ,n,,otsows
ant ( ollogoi In millysny arAtIS I pom.v.f y OlIPII0 RICO,



ri
Table C3. State university and college expenditures for research and development, by State

and source of funds, fiscal year 1973

(Dollars in thousands]

State Total

Federal State
Govern-govern-

ment ments

Local
govern-
ments

Foundations
and health

organizations
Industrial

firms

State --

university
and college

funds' Other'

Total . '$1.754218 $1,115,591 2$243.298 S7.809 558.109 $51.040 5245.802 532.569

Alabama 24.878 )7,840 3.825 43 349 721 1.904 196

Alaska 16.560 11,822 229 0/ 207 484 3.000 818
Arizona ..... 30.321 15,818 7.544 95' 854 924 -4.015 1,071

Arkansa 10.185 4,775 4,372 0 112 346 457 123

California 275.452 212.361 4.873 253 11.851 1.969 44,000 145

Colorado 56.204 43.557 4.614 431 2.066 4,391 652 493 ti
Connecticut 16,381 7.618 182 47 532 94 7.481 427
Delaware 5,760 3,500 631 0- 498 219 872 40
Florida .. 42.462 21,889 1.662 146 1,277 997 15,799 692
Georgia . 42.268 16,928 15.792. 406 463 1.877 6,279 523

Hawaii 26,859 16,136 9.907 130 363 65 55 203
Idaho . 8.727 3,868 3.664 11 28 432 724 0
Illinois 53,119 34.650 4.435 560 1,209 762 10.452 1.051

Indiana 51.932 36,431 4.816 576 903 1,754 7.215 237
Iowa ... 32.073 20.103 4,594 147 309 919 5,393 608

Kansas 31.277 20,021 5.257 282 551 789 4,134 243
Kentucky 17.124 9,171 1.809 142 651 398 4.865 88 .

Louisiana 21.953 8,163 1.193 0 637 796 11.110 54
Maine . . 6.438 4,307 310 10 89 253 1,469 0
Maryland 27.717 18,797 5.876 4 948 1.538 487

6

Massachusetts 10.570 8,028 1.245 14 237 308 737 1

Michigan . 111.946 70,965 9.224 388 6.265 6,381 16.176 2,547
Minnesota . 53,701 30.923 4.990 0 3,102 1,269 11,215 2,202
Mississippi 19,023 9,029 4.626 380 662 720 3.492 114

Missouri 34,461 14,400 6.241 15 287 677 12.401 440

Montana 8.654 3,365 2,742 0 112 801 1.584 50
Nebraska 17,711 6,978 6,305 36 362 431 3.541 58

Nevada 6,449 3,560 1,292 42 140 439 922 54

New Hampshire 3,856 2,846 429 0 28 5 262 286
New Jersey 25,913 13,316 5,427 72 694 189 5.460 755

New Mexico 18.170 14,115 1.508 13 182 653 1,201 498
New York 51.006 37,287 1.278 496 2,127 1.781 4,287 3,750
North Carolina 53.762 34,169 13,480 138 2,181 1,546 1,508 740
North Dakota 6,701 2.541 2,857 0 85 272 91 855
Ohio 38,155 24,634 6.489 167 1,634 2.127 2,337 767

Oklahoma .. 19,633 11,012 5,219 0 189 328 1,824 1.061

Oregon 33.982 23.345 5,594 152 1,170 894 2,372 455
Pennsylvania 45.931 30,504 2,972 52 1,237 1,445 8.756 965
Rhode Island 8.855 7,466 522 100 160 50 520 37

South Carolina 10,975 4,862 4,830 12 590 396 173 112

South Dakota 6,711 2,902 2,552 38 63 200 598 358
Tennessee 12,356 10,086 485 76 246 552 531 380
Texas 111,121 60,186 27,285 140 6,212 4,820 9.096. 3,382

Utah 33.306 26,054 2.151 1,108 823 849 2,087 234

Vermont 7,188 4 761 742 0 225 136 1,160 164

Virginia 34,331 21.192 6.789 63 1.306 1.218 2.859 904
Washington 69.321 52 237 10,037 335 1,170 1,365 2,593 1.584

West Virginia 6.960 4,844 1,633 0 48 128 67 240
Wisconsin 89.102 47 698 17,471 18 2,634 .1. 1.195 17.589 2,497

Wyoming 6,678 4.531 1.298 671 41 137 0 0

Does not include $7 3 mm ion m R&D expeeditJres of public universities
and coileges in outlying area, iprimarny Puerto Rico)

r Includes R&D funds to affiliated agricultural experiment stations research
centers and inedic,a1SchoorS as wen as funds hum Slate government agencies
tor the performance of RAD work

Unrestricted funds from an sources except the Federal Government that
State universities and colleges were free to spend for Rao purposes and that
were 30 budgeted

Funds restricted to FlaD by the source e g a private mdiv.jdual or a
professional society
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c.

Cover letter for State R&D
Agency.Questionnaire

Dear Sir:

1'.S. DEPAIMIEPIT OF COMMERCE
nocial and Economic StatisticsVldmini tradon
BUHEAU FHE CEP: ;US
Washinotim, D.C. 20233

OFFICE OF THE DIRECTOR

RD-2(L)

Your agency may perform or sponsor research.and development.work
within the scope of the current -arvey of State government P ?D
activities that the Bureau of. the Census is conducting for the
National Science Foundation. A copy of the survey form is enclosed,
and we are requesting that you read the' instructions, noting care-
fully the types of activities included.

This survey, which is similar to one conductedifor fiscal years
1967 and 19:ig, requests information on financing, 'personnel require-
ments, and program content of R&D activities of State government
agencies, excluding State universities and colleges. The latter
are covered in another National Science Foundation report.

If your activities are relevant to this survey, please provide the
requested information on the addressed copy of the questionnaire
and return it in the enclosed official envelope, which reuires no
postage. If your agency is not engaged in RE.D projects, indicate
this fact on the form and return it. The green copy is for your
files.

Your cooperation is necessary to the success of this survey, and
therefore your early response will"ce helpful and very much appreciated.

Sincerely,

V .ICENTy. BARABF3A

Director
Burbau of the Census

1.3nclosures



O.M.B. No. 04173078, Approval expires June 30, 1975

INFORMATION SUPPLIED BY

Name

Title

FORMS179
U.S. DEPARTMENT OF COMMERCE

it 0 3 73) SOCIAL AND ECONOMIC STATISTICS ADMIN.
BUREAU OF THE CENSUS

SURVEY OF STATE GOVERNMENT
RESEARCH AND DEVELOPMENT

(Please career any error in name and address Including ZIP code)

Agency name

Address (Number and street, city, State, ZIP code)

Telephone (Area code, number, extension)

Governments Division
RETURN TO Bureou of the Census

Washington, D.C. 20233

DEFINITIONS AND REPORTING INSTRUCTIONS
Please read through this entire questionnaire before filling it out. Then, as promptly as possible,
assemble and enter the requested information and return the original copy in the accompanying
pfeaddlessed return envelope. The file copy is for your records.

A. SURVEY COVERAGE' This survey covers the research and
developthent activities of State Governments excluding State
governmental institutions of higher education and their affiliated
organizations, such as research centers, agricultural experiment
stations, etc. These are covered in other surveys.

1. DEFINITIONS OF RESEARCH AND DEVELOPMENT
The term "research and development (R and D) activities" as
used it this survey covers:

a. Research Systematic, intensive study directed toward fuller
scientific knowledge or understanding of the subject studied.
Research may be classified as either basic or applied. In basic
research the investigator is concerned primarily with gaining a
fuller knowledge or understanding of the subject under study.' In
applied research the investigator is primarily interested in a
practical use of the knowledge or understanding for the purpose
of meeting a recognized need.

b. Development The systematic use of scientiftt knowledge
directed .toward the production of useful materials, devices.
systems. or methods, including design and development of proto-
types and processes. It represents the application of the findings
of research to meet practical problems.

c.R and D plait Encompa.sses facilities and fixed equipment
used in support of research and development. Included is the
acquisition of, constructron of major repairs to, or alterations in
structures. works, equipment, facitities, or land for use in the
performance of research and development. Excluded are expend-
able equipment and miscellanedus items, such as office furniture

and supplies.

2. EXCLUSIONS FROM RESEARCH AND DEVELOPMENT

a. Adoption of new techniques or products already brought to a

usable condition example, if one State agency performs research
on polluted water and subsequently develops a new method of
treating such water to make it potable, the activity would be
classified as research and development. However, the adoption

' or this new method by another State agency would not be classy-

' NI as research and dexelovent.

b. Collection of general purpose statistics example; A State
health department normally gathers and publishes, on a regular
basis, statistics on the incidence of various diseases within the

State. in itself, this activity is general-purpose data collection
because the data gathering is,not part of a research program and
because the data are designed for use by a range of persons such

as practicing physicians, public health officers, and school
officials. If the data on incidence of disease were gathered as

part of a project on the origin and nature of particular diseases,
or to establish some generalization on why certain individuals or
groups contact certain diseases, this would be research.

c. Miscellaneous Exclusions
(1) Training of scientific manpower
(2) Dissemination of scientific information
(I) Mapping
(4) Routine product testing
(5) Quality control

REPORTING INSTRUCTIONS Your report should cover all
It and D work conducted directly or financed on a contractual or
grant basis by your agency but should exclude any services you
provided for R and D projects financed by ether State government
agencies, inasmuch as such R and D activity will be reported
by the sponsoring State agencies themselves, R and D projects
conducted by your agency which are partially or fully financed by

Federal government agencies, local government agencies, or

private organizations are to be included.

CONSOLIDATED PROJECTS

You may report as a single activity any series of projects where
boxes 3 and 4 would be identically marked, that is, when the type
of research and development work and the field of science of the
projects are the same However, when the type of research and
development work 'and the field of science differ, report each

project separately,

Following are instructions which apply to reporting for

each protect.

Item 1 List the name of the subdivision of your agency involved

in each R and D project reported,

Hein 2 Please enter a description, in nontechnical terms, of
theproject and its primary applications or objechires.

Item 3 Check each project according to the type of ,R and D

work involved (basic research, applied research, or development)
as defined in la and b above. If the work involved more than one
of these types, please report each as an individual project.

Item 4 Check the field of science to which the project is
applicable. (Definitions of these fields are listed on page 3 of
this form.) If the project involved more than one field of science,
please report each part separately. If this is not possible, please
check the predominant field covered. In all cases, the field of
science reported should be according to the nature of the project
and not by the type of personnel involved.

Item 5 Report current expenditures for each project,' i.e.. all
expenditures'. (including related overhead costs) other than those

for R and D plant. which are to be reported at Item 7. Current
expenditures of your agency which apply to two or more projects
should be allocated as accurately as possible among them. In the

subsections of Item 5, distribute expenditure amounts among the

several categories provided. in terms of the type of, government

agency or other organization actually performing the R and D

work, Please enter "None" or a dash for inapplicable items

Item 6 Determine the amount of total current expenditures for

this R and D project (as shown at Item 5d) financed from (a)

sclera! government sources (grants, reimbursements, cost -

sharing arrangements, (b) own State sources (fuhds of your own

agency) do not Include- funds furnished by, universities and
colleges), or (c) "other sources" (grants', reimbursements,
or cos, sharing amounts provided by foundationt, business firms,
universities and colleges, or other outside *roes specifically
for the project being reported). List the source amounts in the
appropriate column for fiscal years 1972 and 1973. Please list
"other sources" in the notes section on page 3. The amounts

shown at 6ailyfc should add to the tota' shown at Item 5d.

Item 7 Report for each project the totafexpenditures for R and D
plant and facilities including acquisition of land, structures and

fixed equipment, and any construction, major repairs and altera
trans of plant used for R and 0 activities.

Item 8 Determine the amount of (Mal R and D plant expendi
tures Mem 7) financed from Fedeial government sources, own

State-sources (funds or your own Roney) or other sources and
list under ,the appropriate columns fel fiscal years 1972 and 1973.

Definitions are the same as for iter? 6.

Item 9 Report man-years (to the nearest tenth of a 12-month

year) applied on the project by your own employees. Note that
the expenditures reported at Item 5a included personnel costs of

alt man-years reported at Item 9. For employees who worked
part-lime or on more than one project, please allocate man-years

applicable for each toject.(not number of employees). (For

example, two employees, each working half a year (6 months) on

an R and D project, would be considered to be the equivalent of
1.0 man-years.) Do not include data here on personnel involving
expenditures reported at Items 5b and Sc.

Scientists and engineers include persons engaged in scientific
work, and having at least a bachelor's degree or equivalent work

experience in the appropriate field.

Technicians include persons engaged in scientific or engineeriJ4

Work, and having the technical knowledge equivalent to at leaft
two years or training in the appropriate field beyond the high

school level.

Other personnel includes typists, clerks, administrative, and all
other personnel allocable to the project.

Item 10 Supplemental questions (10ac) are being asked to

amplify the scope and nature of your R and D activities.

Please report each project as fully as practicable, ging estimates

where necessary. If some items or subsections do not apply to a
project enter "None" or a dash in the reporting space provided.

The "Notes" space, following the definitions of fields of science
on page 3, may be used to explain any item that tray be unclear,
or to describe any other spedfal facts about a reported project.

Please review your entries before signing and returning the

original of the completed form in the accompanying envelope.
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DEFINITIONS OF FIELDS OF SCIENCE

1. Biological sciences are those which, apart from the clinical medical sciences as defined below, deal with the origin,

development, structure, function, and interaction of living things. The agricultural and basic medical sciences are

included. Examples of biological sciences are

anatomy, animal sciences, bacteriology, biochemistry, biogeography, biological oceanography, biophysics, ecology,
embryology, entomology, evolutionary biology, genetics, immunology, microbiology, nutrition and metabolism, parasitology,
pathology, pharmacology, physical anthropology, physiology, plant sciences, radiobiology, systematics.

2. Clinical' medical sciences are concerned with the use of scientific knowledge for the identification, treatment,

and cure of disease. Examples of clinical medical sciences are

internal medicine, neurology, ophthalmology, preventive medicine and public health, psychiatry, radiology, surgery,
veterinary medicine, dentistry, physical medicine and rehabilitation, pharmacy, podiatry.

3. Psychology deals.with behavior, mental processes and individual and group characteristics and abilities. Examples

of psychological sciences are

.
experimental psychology, animal beha'vior, clinical psychology, comparative psychology, ethnology, social psychology,
educational, personnel, vocational psychology and testing, industrial and engineering psychology, development and personality.

4. Physical sciences are concerned with the understanding of the material universe and its phenomena. They comprise

the fields of astronomy, chemistry, and physics.

S. Environmental sciences (Terrestrial and extraterrestrial) are concerned with gross non biological properties of
the areas of the solar system which directly or indirectly affect man's supival and welrate, they comprise the fields
of atmospheric sciences, geological sciences, and oceanography. Obligations for oceanography are confined to
studies supporting physical oceanography. Studies pertaining to life in the sea, or other bodies of water, are to be

.reported as support of biology.

6. Mathematics employs logical reasoning with the aid of symbols and is concerned with the development of methods

of operation employing such symbols. Examples of mathematical discirplines are

algebra, ahalysis, applied mathematics, computer science, foundations and logic, geometry, numerical - analysis,
statistics, topology.

7. Engineering is concerned with studies directed toward developing engineering principles or toward making specific

priniiples usable in engineering practice. Engineering is divided into seven, fields aeronautical, chemical, civil,
electrical, mechanical, metallurgy and materials.

8. Social sciences are directed toward an understanding of the behavior of social institutions and groups and of indi-
viduals as members of a group. These Include anthropology, economics, history, linguistics, political science.
sociology, etc.

9. Other sciences not elsewhere classified To be used for multidisciplinary and interdisciplinary projects that
cannot be classified within one of the above broad fields of science.

NOTES List here any other sources" of R and 0 funds reported at items Sc or 8c.

OTHER NOTES OR COMMENTS (Please indicate item number and letter 10 which explanation applies)
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