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Rebecca L. Rawls, C&EN Washington

Research and development in the
US. is growing modestly. Total ex-
penditures for R&D are expected to
top 5122 billion in 1987, an increase
of 6% over R&D spending from all
-sources iast vear. That's the small-
est vear-to-vear change in the past

" decade. a decade that has seen R&D

funding nearly triple. in current dol-
lars; from 1977's $42.8 billion. For
the decade as a whole, R&D spend-
ing in the U.S. has been growing
per vear—nearly twice the rate
at w hichitis growing now.

Stll. although significantly more
modest than (n the recent past, the

increase 1n R&D funding expected

this vear does represent real growth
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¥ A Took at the total U.S. R&D effort. Where funds come from, who _
spends them, and how they are divided among basic and applied research
and development. Who gets U.S. patents
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R&D funding by the U.S. government. How much federal agencies
spend and what they spend it on, especially for research in chemistry,

£ 'e&%——[n—keepmg—mmﬂhe re-

-’ cent pattern, about half that money

comes from the federal govern-

versities and other nonprofit insti-

- tutions will kick in a relatively

modest $4.2 billion, only 3% of the

. total, this year.

“is actually growing a good deal

Government spendmg for R&D
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) Spending for R&D by industry as a whole and by the chemical
industry. How company size affects R&D spending. How much major
companies spend on R&D. Employment trends in industrial R&D.....

A 1
Where academic institutions get R&D funds and how thgy spend
them. Which schools spend the most on all R&D and on chemistry.
Degrees awarded in chemistry and chemical engineering................
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.- faster than federal spending as a
whole. If Gramm-Rudman deficit re-
- duction targets are to be met in this
vear's budget—an event that most
observers consider unlikelyv—the
- overall federal budget probably will
rise only a verv modest 1% for the
vear ending Sept. 30. Federal R&D
support. bv contrast, is expected to
“be up 7% for 1987 as a whole. In

general, the Reagan Administration

and Congress have been relatively
‘kind to R&D budgets during the
past seven vears, doubling federal
. support for R&D from its pre-Reagan
level of $29.5 billion in 1980, Even
when inflation is taken into account,
federal R&D support has grown 46%
“since 1980
Until recently, industrial support

1987, however, preliminary figures
indicate that industry’s support for
R&D is lagging behind that of gov-
‘ernment. R&D spending by all in-
dustry is expected. to rise 5% this
-vear, following a 6% increase in 1986
and one of 7% in 1985. Federal sup-
port over the same period rose, on
average, 10% per year.

Considered in a broader context,

-

for R&D has kept- pace-with-the
deral effort-In-1986-and-againim g

however, current levels of support
for R&D in the U.S. are quite high.
R&D spending appears to be jevel-
ing off at about 2.7% of gross na-
tional product. For most of the past
two decades it has been considera-
bly lower than that, reaching its
most recent nadir in 1978 at just
above 2.1%. Not since the mid-1960s,
when massive efforts in space and
defense led the federal government
to spend twice what industry did to
support R&D, has such a large frac-
tion of the nation’s total output of
goods and services, as measured by
GNP, been devoted to supporting
R&D. Though the rate of growth
may be declining, overail support

. for R&D in the U.S. appearsstrong.
Chemical R&D, of course, is only ..
@ small_piece of the total R&D pic--..ago-to-give-a-precise-picture of the

Tare. Just how much of the total
national effort focuses on chemis-
try is never easy to measure, in part
because the point where chemical
R&D breaks off and R&D begins in
some closely related field—materials
science, say, or biotechnology—has
never been clearly defined.

This year, separating out that part
of the overall R&D effort that can
reasonably be cailed chemical is

even harder than usual. That's be-
cause some of the key data, particu-
larly on the industriaily financed
half of the R&D picture, have yet to
be compiled by thé National Sci-
ence Foundation. NSF is the chief
source of statistical information on
R&D in the US., and its data—
collected in large part by the Cen-
sus Bureau—form much of the ba-
sis of this special report. Recent re-
organizations at both the Census

Bureau and NSF's divisio $Ci-
ence reso 5 have delayed

& CO ioR of some of these
data by three or four months. As a
result, the most recent data avail-
able for many aspects of industrial
R&D spending are based on infor-
mation collected in 1983, too long™

state of that R&D effort now.

Of the federally funded half of
US. R&D, the biggest share—69%
for the 1987 fiscal year—is funded
by the Defense Department. De-
fense’s share of the federal R&D
budget has been climbing steadily
in recent years, from a level of about
45% that prevailed throughout the
late 1970s. That shift parallels an-
other one that is taking place, name-
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Almost three quarters of
all R&D is by industry

4

Nonprofit Faderal
institutions government
3%

Universities

1987 total R&D spending =
$122.3 billion

Sourcs: Scunce F

1y that more and more federai funds
are going into the development part
of R&D—72% in 1987, up from 64%
five years ago. The Defense Depart-
ment is the overwhelming source
of federal development funds, sup-
plving aimost 90% in 1987.
Chemical research also finds its
single largest federal patron in the
Defense Department. which in the
1987 budget year is expected to
-spend $185 million for it. That's 28%
of total federal chemical research
support, which is estimated to reach
$671 million. Defense Department
support is up 10% from 1986 leveis.
~-Growing even faster is support from
“the National Science Foundation,
which expects a 17% boost in its
funding for chemical research in
fiscal 1987. That would bring its

support to $132 million, nearty to
the level of the second largest sup-
porter of chemical research in the
federal government—the Depart-
ment of Energy, which expects to
spend $139 million on such research
in fiscal 1987, down 6% from 1986.
In fact, except for the Defense De-
partment and NSF, all the major
supporters of chemical research in
the federal government will de-
crease their spending in this area in
1987. The net effect is a 3% rise
overali for federal support for chem-
ical research-——no change at all when
inflation is taken into account.

At universities, where haif of the
nation’s basic research is performed,
overall budgets for basic research
were up a healthly 8% in 1986.
Funds for applied R&D, which to-
gether account for only a third of
total R&D spending at universities,
ajso were up 8% in 1986. Spending
at universities on chemical R&D
reached $450 million in 1986, also
an 8% hike from 1985. The federal
government is the principal funder
of university R&D—supplying near-
ly two thirds of the $11.1 billion
universities expect to spend on R&D
in 1987.

Though universities have a major
role in performing basic research in
the US,, they trail far behind in-
dustry when it comes to carrying
out applied research or develop-
ment. In fact, industry will do 73%
of the total R&D conducted in the

U.S. this vear, a fraction that has
held essentially constant for the past
decade. Universities and govern-

} R&D share of U.S. GNP levels off after rise of early 1980s

« “Total R&D as % of gross national product

-t 30

Federal funds account for
haif of all U.S. R&D

Civillan related .
Space related

1987 total R&D spending =
$122.3 billion
Source: Nanons! Scence Founagaton

ment-run R&D facilities each per-
form about equal shares of the
remainder. '

Historically, the overall chemicals _

and allied products industry per-
forms about 70% of all the applied
R&D done on chemicals or drugs
by industry. R&D performed by
companies in the chemicals and al-
lied products industry is estimated
to have increased 10% in 1986 to
$9.5 billion. That level of growth is
off a bit from the 12% average an-
nual rate of increase for the past
decade. When adjusted for inflation,
however, the real growth in spend-
ing for 1986, at 7%, is slightly better
than the 6% annual rate for the dec-
ade as a whole.

Growth in R&D at major indus-
triai chemical companies was not so
high as that for the chemicals and
allied products industry as a whole
in 1986—up only 4%. Some of this
difference comes about because drug
companies, which are part of the
chemicals and allied products in-

1973 M b T ]
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cal companies. Another contribut-

ster thai dre Basic Chefni-

ing factor is a major divestment that
took place at Union Carbide in 1986.
‘The company sold off nearly $2 bil-
lion of its assets, largely in consum-
er products fields. The much small-
er Union Carbide spent less on R&D
in 1986 than its predecessor compa-
ny had in 1985. When this change
is taken into account, major chemi-
cal company R&D spending rose 7%
in 1986. ‘ a




Two fifths of chemistry papers
are in biochemistry

Macromolecutar
chemistry

Organic chemistry
-1
‘ . e
' Applied chemistry &
- chemical engineering

a Number of atstracts of papers pubkishad in Chegricat Abstracts.
Source: Chemical Abstracts Service

.

inarganic & .
analytical chemistry

1986 total papers® = 474,429
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| Japanese now receive nearly
- 20% of U.S. patents

hysical, T

Others N West Germany
U.K. 3%

/
France 3%

1986 total U.S. patents issued =

i Source: U.S. Patent & Tradamark Office
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PERFORMERS OF R&D: Industry’s

share is six times that of government

$ Billions {current) Annual change

Saource: Natonal Science Foundation

1987 1988* 19884 1984 1983 1982 198t 19wse 1979 1976 1977  1986-87  1977-87

Indusiry § 887 § 844 5 782 $71.5 $63.4 $58.0 $51.8 $445 382 $33.3 %298 5% 12%
Federail government 15.1 13.4 13.0 116 106 9.1 8.4 7.6 7.4 6.8 640 13 10
Universliies and cofleges 10.7 10.3 9.5 8.5 7.8 7.3 6.8 6.1 5.4 4.6 4.1 4 10
University-associated FFRDCs 4.0 38 3.5 3 2.7 2.5 2.5 2.2 1.9 17 1.4 5 1

Qther nonprofit institutions 3.7 34 3.3 3.0 2.7 2.4 2.3 2.2 2.0 1.7 1.5 g g

TOTAL $122.3° $115.2 $107.5 $97.6 S$B7.2 $79.3 $71.8 $62.6 $54.9 $48.1 $42.8 6% M1%

$ Blllkions (1982, constant)

~-industry - - - - $ 745 § 73.7 $70:1 $66.9 $61.0  $58.0 -$55.1 8519 548.7 $46.1 443 1% -~ 50y -
Federal government 12,7, 11.7 1.7 10.8 102 - 91 9.0 90 9.5 8.5 $.0 9 4
" Universities and colleges 9.0 8.0 85 7.9 75 7.3 7.3 7.2 6.9 8.4 6.1 0 4
Universily-associated FFRDCs® 34 3.3 3.1 2.9 2.6 2.5 2.7 2.7 2.5 2.4 2.1 3 5
Other nonprofit institutions 3.1 3.0 3.0 2.8 2.6 2.4 2.4 25 2.5 2.3 22 3 3

TOTAL $102.7 $100.8 $96.4 $90.5 $33.9 §79.3 $76. s $73.2 $70.1 $66.8 $63.7 2% 5%

a C&EN esnmates. b Federally lunded R&D centers. Those administered by both industry and 9y nongrofit msmuuons are included in 10lals for their respective sectors

- -

CHARACTIR OF 34T Uniform growth in all three sectors

= Bllllons {current)

1987 1985 3 1982 88 980
Basic research $ 147 3 138 $ 130 %121 %110 $99 $92 $81 §T3 $64 555
Applied research 26.4 24.7 234 223 204 18.5 8.9 . 141 12.3 10.8 9.7
Development 812 765 711 62.9 55.8 50.9 45.8 40.5 35.3 30.9 27 5 & 11"
TOTAL $122.3 $115.2 $107.5 $97.6 S87.2 §$79.3 $71.3 $626 S54.9 $48.1 $428 §% 11%%
S Bitlions {1982, constant)
Basic research $ 123 $ 127 31v7 112 3106 $ 99 $98 $95 $93 $8% S 83 2% 4
Applied research 222 216 210 207 196 18.5 18.0 16.5 158 15.% 14 5 3 4
Development ' 68.2 66.8 538 583 83.7 50.9 48.8 473 450 428 409 2 5
TOTAL $102.7 $100.6 5$96.4. 550.5 5839 .$79.3 §76.6 $73.2 S70.% $63.7 2% 574

-
a CAEN estimates Source: National Sc:ence Foundanion
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Although U.S. outlays for R&D are up . . . they are only two thirds higher
fourfold in the past 15 years . . . if inflation is taken into account
Sources of R&D funds, $ billions, current Sources of R&D funds, $ billions, constant (1982)
120 120
— Total
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Sle SOURCES OF R&D FUNDS: Industry and federal government each contribute nearly half |
: . |
his $ Billions (current) Annuai change 3
t'ug 1987 1986° 1985 1984 1983 1982 1881 1980 1979 1978 1977 1986-87 1977-87
t.he Industry $ 581 $ 553 § 522 8488 $435 $40.1 3359 3309 326.1 8225 §196 5% 11"#:_:
S‘:I‘D'  Federal government 600 560  51.8 456 407 365 334 205 268 239 216
S CUniversitles and.colleges . 2.7 25 2377200 180T s T TN T8
M Othét nonprolit instiutions 15 13 13 12 1 0 10 (K] G808 07
ut- TOTAL $122.3  $115.2 $107.5 8976 387.2 $79.3 §71.8 8626 $54.9 3481 S428
hat ANNUAL CHANGE 6% - 7% 10% 12% 10% 10% . 15% 14% 14% 12% 10%
86. : ' :
si]-
M- $ Billions {1982, constant) ]
ul- industry 5488 $ 483 3468 S452 S419 S401 -$383 $36.7 $332 3311 $29.2 1% 5%
D Federal government . 50.{4 489 46.5 423 39.2 36.5 35.7 34.5 343 | 332 322 3 5
ba- Universities and colleges 2.3 2.2 2.1, 1g 18 1.7 1.6 1.6 1.5 14 1.3 5 6
ge Other nonprofit institutions 13 12 12 11 11 1.0 1.0 1.1 1.1 1.1 1.0 8 3
nj- TOTAL $102.7 3100.6 396.4 $90.5 $83.9 §79.3 §76.6 §$73.2 S$70.1 S66.8 8637 2% 5%
Teg ANNUAL CHANGE 2% 4% 7% 8 % 6% 4% 5% 4% 5% 5% 2%
g a CAEN estimates Source: National Science Féum?atnon



PATENT ACTIVITY OF U.S. COMPANIES:* Significant decline for chemicals in 1986

Total

ber of p iesuad ) 1988 1988 1984 1983 1982 e 1980 17y 1978 1977 WTT-80
CHEMICAL COMPANIES
Dow Chemical 371 33s 328 248 276 260 249 217 334 297 2,913
Cu Pont 329 342 348 326 283 343 289 227 386 431 3,304
Ciba-Geigy 244 308 290 244 281 345 309 248 347 354 2,987
Union Carbide 208 242 2 182 202 282 21 197 215 224 2,174
PPG industries 124 128 137 137 177 189 166 118 190 198 1,582
Monsanto ' 110 100 138 136 131 21 205 144 264 - 192 1.631
American Cyanamid 92 115 111 128 129 188 205 143 225 218 1,551
. Olin 81 117 112 85 - 80 80 106 82 a9 91 933
Ethy! 77 . 108 76 44 31 43 51 25 41 46 539
International Flavors & Fragrances 76 104 95 87 a7 96 76 60 80 52 813
Stauffer Chemicai o 75 104 a5 81 87 94 93 80 132 116 957
Celanese 66 67 94 57 56 58 56 44 71 70 639
~ Hercules 43 41 39 az 30 52 23 24 49 51 339
W. R. Grace 42 45 57 52 49 68 72 56 76 63 580
Rohm & Haas 33 31 37 . 58 49 77T 74 77 95 94 822
GAF 12 23 19 21 32 47 48 54 ' 57 26 339
TOTAL® 1983 2204 2207 1918 1980 2413 2233 1798 2681 2518 21,913
ANNUAL CHANGE ~-10% 0% 15% -3% ~18% 8% 4% —33% 6% -8%

aincludes U S chemeat compames or U 5 -based subsidianaes af 1oreigh Companies that have receved maore than 359 LS. patents since 1962. 6 ‘rh.u totals include patmu issued 10 the
chemicai compantas shown n this tabte only Source: U 5. Patant & Trademark Office

U.s. PATENTS Those of foreign origin rose 2% in 1986 as those of U.S. orlgin declined 4%

Number of patents lssued 1988 1985 1984 1993 1902 1984 1980 e 1978 [T I 10;:.-10
U.S. origin ) 38,124 39,554 33,365 32871 33,808 39,223 37,358 30,079 41,254 41485 372207
te U.S. corporations 27.324 28,944 28,002 24,038 24,085 27,623 25987 21145 29,421 29566 266,115
to U.S. government 1011 1,124 1,228 1043 1,003 1,117 1,232 961 1,233 1,434 11,438
to individuals in the U.S. 9,461 9243 5887 7562 8539 10241 9940 7,804 10,399 10,248 92,325
to toresgn-owned 328 243 248 228 269 242 217 189 201 186. 2,331
corporations in the U.S :
" Foreign origin 32,736 32,107 28,835 23989 23992 26548 24,483 18,775 24,048 23,784 280,077
to U S.-gwned corporanons 2231 2274 2,032 1,660 1,715 1,838 1694 1,364 1,961 1970 18,740
abroad ) . . s . . S R S v
to foraign ccrporanons 26,196 25,721 22,885 19,019 18,589 20,549 18665 14,447 15875 17870 202,925
to foreign governments 471 483 440 338 Jes 249 253 186 249 215 3,250
to foreign individuals 3.838 = 3629 3378 2974 3320 391 3,851 2778 3,763 3720 35,182
" TOTAL 70880 71661 67200 56860 57588 A5.7T1 61819 45854 08,102 65,269 632,284
% FOREIGN 46.2% 44.8% 429% 42.2% 41.4% 40.4% 39.6% 3I84% ITE% I64% 41.1%

8 Patant tigures wara 0w 1n 1979 Decause the LS. Patent & Trademark Office was short of funds (o prirt patents it Might otherwise have Msusd. Source: U.S. Patent & Trademark Cftice

HOLDERS OF U.S. PATENTS: Japan's share doubles in past decade

Total

. * of palems 1988 1988 1984 1983 1082 1989 1984 1979 1978 bl rad 1M77-88 1943-78

U.S. origin..... T A 59 (7 S P

Eoraign.origint..c oo A mmine § B N 3 [ M- 1) T k1] 4 27
Japan 19 18 17 14 13 12 1" 10 10 14 5
West Germany 10 9 9 9 10 9 g 9 8 9 7
UK 3 3 3 4 4 4 4 4 4 4 4
~France 3 3 3 3 3 3 3 3 3 3 3
Switzertand 2 2 2 2 2 2 2 2 2 2 2
Canada 2 2 2 2 2 2 2 2 2 2 2
Sweden 1 1 1 t 1 1 1 1 ! 1 1
Italy 1 1 1 1 1 -1 1 1 1 1 1
Nethertands 1 1 1 1 1 1 1 1 1 1 1
USSR - - —_ - - 1 1 1 1 1 - -
Cthers 2 - = = _ — - - - - 3 2

5 D18 for. mchvidusl COWT RS May ot BqUAt g AUMber Decauss Of rounding Sewce: U.S. Patent & Trademank OMce
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ABSTRACTS OF PAPERS IN CHEMICAL ABSTRACTS Bbd?émish'y s share holds steady at 40%

How 1o read this Lalie: Uning DICraviistry 88 an sxarviply. 40.4% of aft 1he papers stewacind Dy Chamical ADSIracis Servion in 1908 ar¢ in T4 Waroul SAEecIDings of Diocremary: 12 5%
.of ol abawaCH ¥ DinChevisly. In um, are In e subdiacipling of MEFYTENEN ROYMOnes., 122‘¢mmnnm and 50 0n. 8 Definition of sechon changed

1962, & Mow section in 1942, Sewres: Chvnicel Abevrect Service
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Percomage
poinl change,
0es 1988 1984 1903 1982 1981 1978 197648
BIOCHEMISTRY 40.4% 40.5% 40.5% 38.3% 39.5% 39.0% 38.8% - 1.8%
’ % of all biochemistry abstracts
Mammalian hormones? 125% 12.3% 12.4% 12.9% 12.2% 6.8% 59% 6.6%
Pharmacology 12.2 12.3 116 118 12.0 12.4 12.0 0.2
Mammailan blochemistry* 10.8 111 1.3 t1.1 11.6 15.6 16.3 =-5.5
.Toxicology 7.8 7.9 8.0 8.5 8.1 8.7 6.4 1.4
Immunochemistry 6.1 5.3 48 4.2 44 3.4 — —
Blochemical genetics® 6.1 52 4.2 3.8 33 —_ - —
Microbiai biochemistry* 57 5.7 5.2 51 5.3 56 5.0 0.7
Enzymes 5.6 5.8 5.8 6.1 5.9 5.9 6.4 0.8
Plant biochamistry* 5.2 55 6.2 5.9 6.2 5.8 6.1 -0.9
Biochemical methods 5.0 49 4.9 4.9 46 5.7 — —
General blochemistry 4.7 49 5.3 58 6.0 7.5 7.1 —2.4
Others 18.3 19.3 20.3 19.9 20.4 226 34.8 —_
PHYSICAL. INORGANIC. AND ANALYTICAL CHEMISTRY 29.8 29.8 28.8 29.8 28.5 28.0 215 2.3
% of all physical, inorganic, and analytical chemistry abstracts
Spectra - . 20.0 18.4 18.0 17.6 17.2 18.0 17.8 22
" Nuclear chemistry 19.9 21.8 222 225 226 21.6 19.7 0.2
Electric phenomena 10.8 10.8 10.8 100 10.5 11.0 10.5 0.3
Crystatiography and liquid crystals 7.0 7.5 7.8 8.3 a7 8.9 9.7 —-2.7
General physical chemistry 7.0 6.9 6.9 73 7.3 7.2 7.0 0.0
Analytical chemistry 6.8 8.1 8.3 6.2 5.4 5.8 -X-] 0.2
Others 28.5 28.5 28.0 28.1 28.3 27.5 28.7 -0.2
APPLIED CHEMISTRY AND CHEMICAL ENGINEERING 18.2 18.4 17.6 19.4 195 19.1 18.8 —-0.8
. % of all applied chemistry and chemical engineering abstracts
. Water, wastes, and pollution . 219 . 20.2 210 186 . 217 24.0 18.6 33 .
Metals and alloys 20.8 20.0 18.9 19.1 22.2 17.9 278 -70Q
" Mineralogical and geclogical chemistry 12,0 12.5 14.8 14.1 13.8 14.1 17.5 -56
Fossil fueis, derivatives, and related products 9.0 10.1 10.1 10.3 . 9.4 9.4 6.0 3.0
Unit operations and processes 7.1 75 70 7.5 6.9 6.4 48 S 23
Others 29.2 29.7 28.4 29.4 28.2 28.2 25.2 40
CRGANIC CHEMISTRY 5.9 6.4 7.8 7.3 7.2 8.7 8.7 —-2.8
"’ % of ail organic chemistry abstracts
Physical organic chemistry 27.3 308 32.0 30.5 315 37.0 8.4 -11.1
Organometallic and organometalicidal compounds 18.3 16.2 17.1 - 163 14.8 8.3 8.7 96
Heterocyclic compouncds?® 15.0 16.1 158 16.2 15.8 18.2 17.4 ~2.4
Carbohydratas 78 57 5.7 5.8 58 - 5.4 5.1 2.7
Aromatic compounds* 7.3 6.3 63 7.1 7.2 a7 a0 =07
Blomolecules and their synthelic anslogs® 5.0 49 4.4 45 37 - —_ - —
Ailphatic compounds* 4.4 T 4.2 3.6 4._3 5.2 8.5 -2
) 2L AU X - . > 4.4 e 83 =04
190 .. 11.4. .. 105 108 - 118 118 .. —
MACROMOLECULAR CHEMISTRY 5.7 4.9 L 5.4 .3 5.2 8.2 -0.8
. % of all macromolecular chemistry abstracts :
‘Synthetic high polymers .1 41 340 344 M7 30.3 282 58
__Plastics manufacture and uses - 253 242 24 .4 219 204 268 -3.0
Cellulose, lignin, paper, mmmm 9.8 9.1 96 8.1 9.7 10.1 9.1 0.7
Texthes 88 8.2 7.3 7.9 8.9 8.9 111 -23
Coatings, inks, and relsted products 1.2 1.2 7.8 .8 T4 75 7.8 -0.4
Synihetic slastomers and natursl rubber 8.7 as 7.3 7.5 7.8 1.9 as -1.9
Others ‘ 0.0 9.3 9.8 10.1 9.4 79 as 1.1



Defense’s share of federal support grows

Defense gets nearly 70% of federal R&D fundmg but less than a third of funds for chemlstry

Others . .
504 .. - Agriculture -
: - Health & Human
National Science Services
Foundation 2% , National Science
’ Energy Heaith & Human Foundation
National Aeronautics & Space Administration Services
Estimated fiscal 1987 tota! federal o Estimated fiscal 1987 federal chemistry
R&D obligations = $59,2 billion research obiigations = 3671 million

Source: National Science Foundation

FEDERAL OBLIGATIONS F OR R&D: Up strongly thanks to blg boost for mllltary funds

...... . Annualchange.

5 Millions 19874 1955' 1385 1984 1982 1982 1986-87 1982-87

Defense $40.678.8 $33,646.3  $29,791.5 - $25,372.9 $22,992.8 $20,622.6 21% 15%
Air Force 17,3565 13.757.5 13.260.9 12,0918 10.812.6 - 8.357.9 26 13
Navy 10,700.8 10.137.3 9.127.4 7.605.6 6.068.2 5,845 1 6 13
Army ’ 5.710.2 4.850.2 4.570.8 4,225.5 3.998.1 3.760.5 18 9
Defense agencies® 6,775.3 4,790.7 2.781.7 1.381.5 29523 1.618.1 - 41 33

Heaith & Human Services ' 5,270.8 5,611.3 54510 48307 4,352.5 3.940.7 -6 6
National Institutes of Health 48723 4,977.3 4,827.7¢ 4,257 4 3.789.2 3.4331 -6 3
Alcohol, Drug Abuse & Mental Health 38341 396.2 - 3776 337.2 302.2 2481 -3 g

Administration

Energy 4,770.7 4.691.6 4,996.0 4,673.6 4,536.7 4.708.2 2 9

National Aeronautics & Space 3,926.0 3.478.4 3.327.2 28219 2,661.6 3.0779 13 5
Admmlslratlon o . : - _ _

"National Science Foundation. 15083 713335 1.345.6 B -{cPJF: SRS 111X A ¥ - M N

Agriculture ' 909.2 923.0° §43.0 866,23 BATH FOTg=== 3
Agricuitural Research Service . 497.0 463.1 469.7 4513 443.4 404 9 7 4
Cooperative State Research Servsce 2344 2831 - 2843 2357 2323 . 2190 —11 1
Forest Service 1M15 1201 1131 108.4 1077 1121 =7 0

-Interior : 3506 - 388.3 : 391.7 . 410.9 382.5 . .3811 —10 . -2
Geologicat Survey 207.6 2186 2149 208.9 157 .0 1526 —5 6

Environmental Prolection Agency . 309.8 333.6 320.4 261.2 240.7 3351 -7 -2

Commerce 300.9 391.1 398.8 358.2 335.0 336.3 —23 -2
Nationat Oceanic & Atmospheric 196 3 268 1 269.8 2443 2220 22206 —27 -2

Administration
Nationai Bureau of Standards 914 393 100.5 955 359 838 -8 1

Others 1.184.7 1.264.7 1.367.1 1.426.5 1.300.1 1,258.1 -6 -1
TOTAL : $59.209.6 $52.061.8 $48.332.3. $542.224.9 $38,711.5 $36,4326 14°% 107 .
ANNUAL CHANGE 14%" 8% - 14% 8% 6% 4% .

-

Note: Fiscal years a Estimated b includes Detense Advanced Pesearcn Projects dgan, Dalense Nuctear Agency Ingd Jthers Source: Navonar 3cence Foundaton
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PERFORMERS OF FEDERALLY FUNDED RESEARCH: 54% is undertaken by industry
I . » - * .
I o ' Annusi change i
i $ Miillons 1987* hi 1l o . 1985 1984 1983 1982 " 1986-87 1982-87
'«"' [ o ' / $31,787.9 $26,847.9 $23,7743 $20,361.5 $18,649.0 $18,6986 18% 1% al
#’ ( E al lqgg_r&qralprogram Ny 15,386.7 13,533.4 12,898.4 11,5723 10,5819 9,141.0 14 11 i
V‘U”rﬂvﬂﬂlhs and céllogn » 6,558.7 6,554.7 . 6,29_9.0 5,585.1 4,966.4 4,605.5 0 7 k
lvonny-amclalcd FFRDCs? 2,712.8 2,446.2 2,534.5 2,324.9 2,265.8 1,976.7 11 7
Nonprofit Institutions . 24513 . 23181 2,365.0 2,094.4 1,822.9 1,612.3 8 9
Forq(gn 219.8 257.8 255.9 175.8 239.5 2143 -—15 1
State.and local governments 82.4 103.6 108.2 130.9 186.0 1843 20 =15
. TOTAL $59,209.6 $52,061.8 $48,332.3 $42,224.9 $38,711.5 $368,432.6 14% 10% B
Nois: Fiscal years. a Estimated. b Federaily lunded R&D centers. ﬂmeamﬂnmeredbybomlmwwmwomimlmmge included in totals for their respective sectors. S
National Science Foundation
FEDERAL OBLIGATIONS FOR SCIENTIFIC DISCIPLINES: Slow growth for chemistry this year
’ Annual change
$ Miilions tor research only 1987 1988° 1985 1984 1983 1982 1988-87 1982-1987 ]
Life sclences $ 6,289.2 §$ 645768 § 6,366.2 § 56359 $ 5,177.9 $ 47455 —3% 6%
Engineering 3,857.8 3,684.4 3,628.5 3,624.1 3,517.0 3,380.5 5 3
Chemical 186.0 243.5 254.1 144.5 145.0 95.1 —24 14
Metallurgy and materials 465.5 464.1 439.1 341.1 3325 309.1 0 9 i
Physical sciences . 3,300.3 3.071.8 3,044.0 2,969.0 2,891.4 2,500.4 7 - 8 ) f
_ Chemistry 670.9 653.4 644.5 606.4 520.3 481.2 3 7 i
Physics 1,965.4 1,829.4 1,820.0 1,836.4 1,854.6 1,610.5 7 4 '
. Environmental sciences 1,483.4 1,458.2 1,403.8 1,275.9 1,251.2 1,148.3 2 5 t
Mathematics and computer sclences 759.0 885.0 577.5 440.3 419.4 350.1 14 17 d
Other sciences _ 1,154 ° 1,117.7 1,110.3 1,033.8 996.6 8914 3 5 !
TOTAL 318 8‘1 1 $16 454.7 518 130.1 $14.978.8 514 253 5 313 022.2 2% 5%
" ANNUAL CHANGE ' 2% 2% 8% 7 5% 9% %
a Estimated. Source: National Science Foundation
Federal support for physical science little - Government funding of basic research
- changed since 1983 in real dollars catching up with applied research support

,Federa# obligations for research, § billicns Federal oblugations for research, $ bﬂhons

0t ! i | l.l

1977 78 79 80 81 82 83 84 @85 86" 87" 1977 78 79 80 81 82 83 84 85 86" a7’
Note: Fiséalyum.lEstimatod. Source: National Science Foundation . - Nots: Fiscal years. a Esti d. S National Sc Foundation
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FEDERAL OBLIGATIONS FOR BASIC RESEARCH: Little growth this year

Annaial changs
$ Milllons . 1987 et 1904 1984 1983 1982 1984-87 1962-1987
Health & Human Services $3182.4 $3357.1. $3232.% $2814.5 $2475.4 $2144.7 —8% 8%
Nationatl Institutes of Heaith 2938.3 3133.8 3018.00 2824.8 2313.0 2020.7 —8 - 8
Alcohol, Drug Abusa & Mental
) Heaith Administration 204 .4 208.2 196.8 170.8 145.0 1173 -1 12 v
Nationial Sclence Foundation 14228 12557 1261.8 11323 999.1 918.1 12 . ]
Energy 1063.1 9459 942.8 830.4 7187.7 842.2 12 1" ,
Detenss ) 959 9943 881.4 847.9 7358 686.7 0 3 ’
Navy - 385.6 350.5 3431 . A58 305.4 280.3 10 7
Air Force 284.5 2344 198.3 192.4 1684.2 145.8 21 14
Army 2493 242.4 2408 2221 2083 187.7 3 8
Defense agencies® . 76.5 167.0 79.2 t17.6 107.7 72.9 —54 1
National Aeronautics & Space i
Adnhmraﬂon — B 850.4 750.9 754.5 417.0 5$35.7 18 13
J 1 432.7 445.4 3928 382.0 3308 o 8
B 247.6 250.2 240.6 2153 1929 8 7
Cooperatzve Slate Research , .
Service 126.2 141.5 99.8 988 - 913 -8 5
Forest Service . 50.5 441 41.2 38.8 3a.r -15 2
IntéTio 115.7 137.8 138.3 125.9 103.0 768  -—18 9
7 Geological Survey ] 79.5 83.4 80.5 78.9 64.7 52.6 -3 9
~ Environmental Protection Agency 310 393 388 2.8 22.2 . 32.7 -8 3
: 19.5 22.1 2.2 208 19.2 16.9 —-12 3
A 19.1 21.2 221 20.2 18.4 18.5 - 10 3
Nz nonal Oceamc & Atmospmnc :
Administration 0 .0 0 0 0 0 —_ —
Others 111.3 110.0 1240 118.1 108.9 99.3 1 2
TOTAL ) $4347.7 $8145.1 $7818.7 $7087.4 $8260.1 334818 % 9%
ANNUAL CHANGE 2% - 4% 11% 13% 14% %
Nﬂo:Fiscums.nEgrhnl.d.bh haces Dek A MAW,MWWW.NM.WMMFM

.- —

£I2T7AL OBLIGATIONS FOR APPLIED RESEARCH: Increases for Defense, NASA, and NSF

Annusl change
$ Miltions 1987 1908* 1988 e a3 1982 1988-87 1902- 1987
- Defense : 328361 $2364.8 323069  $2200.7 324370  s2286.1 2 11% 3%
Army 719.4 551.3 58248 488.7 485.2 4518 30 © 10
Air Force 562.2 5734 538.4 - 5477 524.2 4881 -2 3
Navy 46846 463.9 448.2 4438 5218 498 .4 0 -1
Defense agencies® 889.9 776.2 737.7 716.8 9059 828.1 15 1
Health & Human Services 1724.0 1834.0 1795.8 18519 1545.4 1480.9 ~4 3
National institutes of Heaith 1368.2 14528 1410.1* 1285.8 1185.2 1103.8 -8 4
Aicohol. Drug Abuse &
Mental Heaith Administration . 1775 188.8 179.7 185.2 155.4 128.7 -8 7
__ Nationat Aeronautics & Space ! .
Administration - 13965 1032.7 $54.7 227.8 1714 23
Energy 1190.4 119485 1193.4 10839 -18
Agriculiure 458.¢ 438.7 -3
Agricuttural Ressarch Service 191.8 Jos.2 LB
C i e S R N . " Tl ,_‘ym;‘....m-.-‘ e st ettt it R R R
S L r 1) AT =13 .
: : 8s.7 8 . es1 &0 -2
.7 - 3044 3010 e 269 8.2 -22 -2
National Oceanic & Atmospheric : : ' B
~Administration - T 1838 220.7 2244 . 187.7 . 1888 18885 - —~25 -3
" 'Natlona! Buresu of Standerds 835 8568 845 63.5 631 574 -3 2
interior 2.9 s 2310 n4.3 %47 e -7 -§
. Geological Survey 118.2 127.8 130.0 128.1 [ X 9.4 2 L
Environwnental Protection Agency 1708 100.4 1760 1423 wa4e 1.7 - -4
Mational Science Foundation 8.7 e [ L F | 0.8 °.. 1.1 " ]
Others : §76.2 87.0 720.3 7248 "’e.7 ®es 1 1
TOTAL $3403.4 35300 8% $8311.8 t 12 JRF ] b7y W $7T840.8 2% 2%
ANNUAL CHANGE 2% 0% $% . -1% "% %
u-:rhe-y-a # Evgrraamy.  nciutey Dotense Adwanced Resasrch Projects Agency. mmwummmmw l
42 Ay 27. 1967 CABN ' ' m:tmmnva CARD —e- l

-—-—-‘—: ‘.Z



) FEDERAL OBLIGATIONS FOR DEVELOPMENT: Nearly 80% goes for military work

Annu sl
$ MuRone 1987* 194¢* 1985 1984 1903 1942 1988-87 1982-87

Defanse $37.048.8 $30,287.2 $26,6823.2 $22,324.3 $19,770.1 $17.089.8 22% 18%
Air Force 16,509.8 12,949.7 12,5243 11,351.8 10,124 2 8.724.0 27 14
Navy . 9.850.6 93229 8.336.1 6,840.2 52412 5.066.4 8 14
Army 4,741.6 4,056.6 3.747 4 3.516.8 3.304.5 3,121.3 17 9
Defanse agencies® 5.808.9 3.847.5 1.964.8 557.3 1,.038.7 7171 51 52

Energy 2,794.4 2,885.3 2,825.0 2,048.7 2,575.8 3,012.1 5 -1

National Asronautica & Space . 1,543.4 1,513.8 1,543.8 1,112.7 1.116.8 1,870.7 2 -2
Administration ‘

Health & Human Services 384.3 420.2 - 422.7 384.7 331.7 335.2 -9 3
National institutes of Heaith 365.8 390.9 399.60 347.0 311.0 308.7 -6 3
Aicohol, Drug Abuse & Mental Health 1.2 1.2 11 1.2 1.8 21 o} -11

Administration _ 7 _ :

Environmaental Protection Agency 102.8 113.9 105.8 89.2 88.1 ) 91.7 - —10 2

Commarce ‘ 44.7 84.6 74.8 815 50.2 60.2 ~31 -6
National Oceanic & Atmospheric 325 384 45.4 46.6 3.1 33.5 —15 -1

Administration . '
Nationai Buregu of Standards ) 8.8 12.5 14.0 11.8 13.6 14.9 -30 -1
Agriculture 311 315 32.0 313 30.0 30.8 -1 a
Agricuitural Research Service . 27.4 27.4 27.7 27.0 25.5 25.8 o] 1
Forest Service 30 29 33 3.3 38 45 3 -8
Cooperative State Research Service 0 0 0 0 0 0 — _
interior 24.0 3.2 22.4 . 30.7 24.8 29.8 3 -4
Geological Survey 9.9 74 4.4 4.9 2.3 0.5 34 82
- Natlonal Sclence Foundatlon 0 0 e 1] 0 2.2 _ —_
Others 397.2 487.8 552.8 583.0 492.7 508.1 -19 -5
TOTAL $42,3685 3358071 $32,202.1-  $27,248.1 $24,458.0 $23,410.4 19% 13%
ANNUAL CHANGE 19% 1% C18% 11% 4% 1%

Note: Fiscal years. a Estirmated. b Includes Defensa Advanced Ressarch Projects Agency, Detense Nuclear Agency. and others, Source: Mational Sclenca Foundation

UNIVERSITY RESEARCH: Not much change in funding overall, but chemistry gets more

Annisi change

Federal obilgations, 3 millions 987" toes’ 1988 1984 ATTH 1982 198587 1962.47
- Lite sciences ‘$3124.8 $3288.8  $3192.2 $2800.2 $2460.0 $2208.0 —5% 7%
. Physical sclences 81689 757.2 749.7 897.8 5905 559.1 8 8
Chemistry 287.0 259.7 266.8 2423 205.7 189 6 1 9
Physics 429.8 406.5 401.8 ars.2 328.8 . 306.0 6 7
Engineering 577.8 558.0 - 8071 474.2 - 408.7 3815 3 10
Chermical _ . .. 437 ...488 - 458 - 51.2 ‘236 194 -10 18
T Metaliurgy and materials 1211 1259 107.2 8r.7 86.0 753 —4 10
Environmeniai sciences 410.2 380.2 3e1.1 3198 3189 2747 8 8
Mathematics and computer sclences 3303 302.8 253.1 181.8 1724 138.7 12 19
Other sciences 380.6 307.4 3478 304.1 2978 255.7 -2 7
TOTAL $5820.6 $5855.4 354110 $47T7 4 $4252.3 $3795.7 0% 8%
ANNUAL CHANGE 0% 5% 13% 12% 12% 2%

Hote: Fiscal yoars 8 Estimated Source: National Science Foundation

«  UNIVERSITY BASIC RESEARCH: More than half goes for life sciences

ol

L ST G2TIZ S8 S8 $17017  $14837 -5%
Physical sclences 714.1 848.7 620.8 5819 5022 458.3 10

Chemiatry 2593 2279 2249 - 2120 1819 1853 14
Physics . 3823 . 3328 317.0 293.9 2847 2388 9
4480 419.7 8.0 340.3 258 2590 7
Charrtical o 337 29.9 274 208 18.9 15.8 13
Metallurgy and materiais 108.7 118.3 958 799 78.8 0.6 -7
Environmental sciences 380.4 350.2 $30.7 2009 784.3 8.0 ¢
Mathematics and compuiter 202.1 202.0 1721 182.0 148.8 118.8 Q
Other sciences : 02 1078 199.0 147.4 147.2 1203 [ ]
TOTAL $4214.3 $4188.5 39740 $3400.7 srr.? 129033 1% "%
ANNUAL CHANGE 1% 5% 11% 13% 14% [ )

_msum.-wu-mmw'
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BASIC RE3EARCH i PHYSICAL SCIENCE: NSF, Defense score biggest gains for chemistry

1987"

1988* 1988 1984 1983
. Physical Physical Physical Physical
Federasl obligations, $ mililons hemisiry 4 _Chemistry Ch Y 4 Chemisiry L Ch ¥
Energy $§ 8525 $112.1 §$ 743.1 $108.5 § 7361 $102.3 $ 6384 51084 § 639.2 351043
National Aeronautics & 535.8 7.8 437.7 5.1 3779 10.2 33a.7 54 . 3295 7.7
Space Administration ) . ~
National Science Foundation 380.7 128.9 340.8 108.9 347.9 1127 330.2 106.8 2835 8a.s
Defense 213.2 82.t 2127 - 738 185.5 701 212.2 §0.0 198.4 5§5.8
MNavy 87.5 30.3 848 26.1 73.9 26.7 100.4 207 98.0 18.7
Air Force 77.6 2.7 63.9 27.0 54.1 22.8 48.3 20.3 393 -17.5
Army 462 19.0 51.7 20.8 54.3 20.8 59.8 19.1 58.7 19.4
Defense agencies® 1.8 Q 123 0 3.2 0 a7 0 2.5 0
Heaith & Human Services 81.4 734 86.8 78.3 83.8 75.4 72.0 85.0 818 55.0
Nationai Institutes of Health 79.3 . 71.4 846 76.1 g1.5 73.3* 70.8 6348 60.9 54.2
Alcohol, Drug Abuse & 2.1 2.0 2.2 2.1 2.1 2.1 1.2 1.2 0.9 08
Mental Heaith Administration .
" Agriculture 335 .33.3 35.8 33.5 5.8 33.8. 45.4 43.8 40.0 38.2
- Agncuitural Research Service 269 " 255 25.0 23.7 252 23.9 37.4 36.0 . 33.5 32.2
Cooperative State Research 46 4.6 8.1 6.1 6.4 6.4 5.4 5.4 4.1 41
Service

Forest Service 39 3.2 4.6 37 4.0 33 2.6 21 2.4 1.9
Commaerce 15.9 5.2 18.1 8.7 19.7 7.2. 18.3 4.8 1%.7 4.7
" Nationai Bureau of Standards 159 5.2 17.6 6.3 18.9 6.4 16.3 48 15.7 46
Interior 7.0 5.5 7.9 8.3 7.8 8.0 71 5.8 2.9 1.8
Geological Survey 70 5.5 79 6.3 7.6 6.0 7.1 5.8 2.6 1.8
Environmenlal Protection Agency 34 29 3.8 3.1 38 3.0 0 3.0 2.3 19
Others 17.8 0.4 15.8 0.2 %8 03 14,7 0.9 13.5 s
- TOTAL $2141.0  $451.3  $1901.7 $425.4 318140 34208 $1728.0 $403.4 $1587.2 33822
ANNUAL CHANGE 13% 8% 5% 1% 5% 4% % 11% 14% 18%

Note: Fiscal years » Estimated b inciudes Defense Advanced Research Projects Agency, Defense Nucieer Agency. and others. Source: Nationa! Scwnce Foundation

ENGINEERING RESEARCH: Support for chemical engineering drops sharply this year but is still twice it

n—gsum.awpmmmﬁmmw.mmw.nm-—mmm
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1987° 1990° 1988
Chemicel Motalharyy & Chamical Meolalhaygy & Chavnical
5 Mithors Enginuering  enyineering matorish Enginedting  enginsering materisie Engineering engineering
Detense $1624.9 $ 545 $1523.9 $ 503 $277.9 $1502.0 $ 533
" Ar Force 488.1 32 472.7 a3 343 4239 1.7
434.9 235 338.1 209 arr 443 28.7
409.9 27.8 4085 281 121.1 ARY2 i BAB
stional-Aeronautics-8-Spsce——1270.0~ 0.8 10218 0.s 177 1. 0.8
Administration _
Energy 12,0 ~50.8 73.8 “3.8 120.2 .7 511.3 136.8
National Science Foundation 2313 4.2 418 198.8 M4 a2 1.3 328
- intgrior R R B R V | %4 A 49 ®0.e 100.2 48
Tranaportation 44.1 0.4 10 539 7 28 Y ¥ . .08
Environmental Protection Agency - R s S as “8 1 a7 4.5 18.0
" Commerce 1.0 2.3 1.5 Q.7 19 1.2 L ¥ ] 1.7
Agricuiture 2.9 5.8 ] 0.1 5.8 (] n7 50
Others 108.3 0.3 ('Y ; Far X 1 1 0.4 74 0.4
TOTAL 33587.0 $108.0 34088 $3084.4 - ¥ $484.1 $320.8 $294.1
ANNUAL CHANGE $% -24% " . % -4% " "




APPLIED RESEARCH (N PHYSICAL SCIENCE: Chemical funding down slightly this year

1987* 1908* 1988 1984 1983
Physical Physical Physicat Physical - Physical

$ Milions® sciences  Chemisiry  sclences Chemistry sciences’ Chemistry sciences Chemistry sclences  Chemistry

Energy $511.6 $ 249 $ 5387 $ 373 $6081 §$ 406 $ 6035 § 320 $ S848 § 13.3

Delense 434.8 102.7 415.1 93.4 412.0 86.3 477.2 798 5820 ° 68.3
Army 129.7 71.0 116.4 62.1 124.2 57.5 77.4 47.2 863 ~ 399
Air Force 59.0 17.0 60.2 17.3 57.5 18.7 58.6 16.4° 545 13.7
Navy 556 13.9 539 13.4 50.7 11.8 89.2 15.9 135.2 12.3

- Defense agencies® 180.5 0.8 184.6 0.6 179.6 0.4 2721 02 285.4 0.3

National Aeronautics & 819 5.0 79.9 6.0 76.3 8.1 25.8 1.9 40.4 1.7

- Space Administration ' _

Commerce 340 9.8 35.1 10.4 35.2 108 38.9 10.5 33.% 9.3
National Bureau of Standards 25.1 8.5 25.0 8.4 253 9.0 28.1 9.3 26.7 81 -
National Oceanic & Atmospheric 8.9 1.3 10.1 2.0 9.8 1.4 8.9 1.3 7.2 1.2

Administration ) o .

Heaith & Human Services .26.5 23.0 T 28.4 24.68 273 238 Co24.7 213 22.6 19.2
Nationat Institutes of Health 246 211 26.1 22.4 25.42 21.8% 23.6 203 21.5 18.1
Atcohol, Drug Abuse & Mental 1.9 1.9 2.3 2.2 1.8 1.9 1.1 1.1 1.2 1.1

Health Administration ’

Agriculture 24.2 22.2 25.8 238 28.4 24.4 73 25.% 27.8 2586
Agricultural Research Service 13.9 12.9 129 12.0 13.1 12.2 16.9 15.8 186 17.2
Cooperative State Research 6.8 6.8 9.3 9.3 9.7 8.7 8.1 8.1 6.7 6.7

Service
Forest Service 3.5 2.4 3.6 2.5 s 2.4 2.4 1.8 2.3 1.7

Environmental Protection Agency 15.4 14.1 18.1 14.9 15.7 14.5 13.8 12.% 13.9 12.8

Interior 14.5 12,5 16.2 13.9 155 13.3 15.7. 13.8 55 4.4
Geological Survey . 145 12.5 16.2 13.9 155 133 14.9 12.8 47 38

National Science Foundation 12.5 3.1 11.3 2.7 11.8 2.9 10.9 31 9.4 3.9

Qthers 3.9 1.3 33 1.0 . a8 1.4 54 2.4 4.2 1.8
TOTAL $1159.3 $219.6 S$1170.0 $228.0 $1230.1 32238 $1241.0 $203.0 $1304.3 S$153.1
ANNUAL CHANGE o= 1% —-4% -5% 2% -1% 10% —-5$% 20% 1% 7%

the level of five years ago

1988 1984 . 19483 1982
Metalurgy & Chemical Mateurgy & Chemical Metalrgy & Chanicat Metaurgy &
materials Engineering angineering matorisls Engineering enginesring maderiaie Engineering sngineering materisie
$260 9 314884 $ 384 $180.3 $15739 $ 449 $179.3 $1473.3 $39.0 $1583
286 439 5 303 4193 . 3.1 38.2 872 29 35.1
3248 355 3189 283 28.4 ’

398.4

53.9 395.5 19 50.0
3257 .

60:8 828

0.1
68.4 439.0 461 es.7 440.2 518 s2.¢ . 4208 11 1.2
2.7 164.9 77 27.3 1428 218 3 1296 18.8 %4
3.8 111.4 43 4.2 01.4 0.4 1.8 " 14 3.8
1.5 51.1 1.2 1.9 56.1 1.0 1.4 4.3 0.5 1.0
2.8 378 178 0 a7 18.7 2.5 704 4.0 ¥
8.9 353 1.8 6.4 374 13 78 32.0 2.0 7.1
0 56.7 8.4 0 54.7 6.2 0 512 5. 0
05 any - 0.3 0.1 2734 0.1 0 2.8 0.1 0
$439.1 $3624.1 $144.8 $341.1 - 338170 $148.0 $332.8 33306 8 $86.1 $300.1
2% 1% 0% s % - 53% " % % 1%
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Industrial support for R&D up only 59

" With inflation low, chémical companies’

_ : Outlays for industrial R&D are rising at
- R&D outlays rise smartly in real terms

slightly faster rate than industrial sales

|
|
: $ Bilfions e R&D spending as % of net sales - .
Lo ' 10 ;
: G $ Curent # _ i
, & $ Gonatant (1982) ! _ !
8 l 8 i
Chemicais and allled products ' : Druge
-]

industriasl chemicals _
I S P S OO SRS FOUUNNN NN VY Y St B | (0§ IS TS TR N N NS NN S Y

0 I S S
1972 73 74 75 78 77 78 79 80 &1 82 83 84 65 86° 1972 73 74 7S 76 TT 79 79 80 81 82 33 84 85 b6 |
8 CAEN astimates Source: Natonal Science Foundation 4 CAEN s3timaies. Source: National Science Foundation

$ Miilions 1988 1985 1994 1983 1982 1981 1980 w7 1978 1977 Y RRTTT S TIET I T
Chemicais and $ 9500 $ 8667 $ 80208 7,293 S5 6659 5 568258 46303 4038 $35808 3,202 % 3,017 10% 12%
allied products
industrial chermicals 4 150 3.815 3.512 - 3411 3.301 2,802 2,197 1,962 1,798 1,668 1,524 6 1
Drugs 4070 3.548 : . 1.777 1.517 1,208 1,117 1.081 15 14
} 4518 3.882 3,358 2.823 {
Other chermicals 1,280 1.204 862 559 474 417 401 ]
. Other industries 74900 69512 63442 58,110 51337 46,185 39,0089 34,188 26,724 248,823 23980 ]

TOTAL $54,400 $78.179 $71,470 383,403 357,996 351,810 $44,505 $38,22¢ 333,304 $29,025 326,907 8%

a CAEN esnmates Source: Nahonal Scrance Foundahion

et

~=COMPANY FUNDS FOR INDU

: Asrsgal
~ 3 MESlore 1988 1984 1983 1942 " 1938 1978 i1 ] wrr wWré 1w 164-05 1075-086
Chemicats and $8352 S 7707 S 4,545 5 0,220 § 5,208 $ 4,204 5 3,602 5 3,280 $ 2907 § 2751 8 2480 7% 13%
altled products .
ncustrial chemicals 3618 3,289 2970 2879 2383 1.858 1.617 1473 1387 1278 1173 10 12
Drugs 3,545 3381 2937 2490 2084 1,756 5
: : } 2078 1,777 1520 1,478 1317 14
Other chemicais 1.189 1126 938 858 747 es3 s
Other industries 43,344 40,511 36,018 33,288 30,223 26,212 12016 15,008 10,433 14688 13,002 7 13
TOTAL $51,600 $48.300 $42,081 $39,512 $35,420 $30,478 $26,700 322,115 $19,340 $17,436 $14.582 7% 13%
Stures: Nationgs Science Fourndation = .
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ANNUAL CHANGE - 4% 11% M% 8% 15% 18% 17% 13% 13% 9% 8%

) s ‘
FEDERAL FUNDS FOR INDUSTRIAL R&D: Of little significance for the chemical industry H
S Miliona 1983 1984 1983 1902 1981 1980 1979 1878 1977 1978 1878 1984-85 1975-83
Chemicals and S 3168 2328 4488 434S 4218 3728 3463 3308 295 % 208 $ 236 38% 3%
allied products
industrial chemicals 298 223 440 - 423 409 341 345 335 281 249 218 34 3
Drugs and other 18 9 8 11 12 a1 1 5 14 17 18 100 0
] chemicals ) ) ) )
Other indusiries 26,183 22,930 20,094 18,049 15061 33,657 12,172 10,850 10,190 9295 8389 14 2 -
TOTAL $28,484 $23,162 320,542 $15,483 $15,382 $14,0290 $12,518 $11,180 $10,485 $9561 $8805 14% 12%
R&D BY U.S. COMPANIES ABROAD: Relatively small but expanding steadily
: ' _Annuai change _
‘S Nislons 1" 1988 1904 1903 1982 1981 1506 197 1978 1917 1978 198884 197004
Chemicais andl alliedproducts $ 900 $ 816 $ 793 $ 732 $ 684 $ 715 $ 603 $ 500 $ 308 $ 332 $ 312 0% 1%
Industrial and other chemicals 440 409 363 354 313 287 245 199 151 133 108 & 15
Drugs - 460 408 430 378 371 428 357 301 244 199 204 13 8
Other Indusiries 3100 2931 2788 2544 2413 2679 2562 2254 1814 1545 1347 © ®
TOTAL $4000 53747 $357¢ $3276 $3097 $33983 $3148 $2754 $2200 $1877 S1889 7% 9%
aC&EN esﬂrrmu.au‘eo:muonuml:mum A
- CHEMICAL R&D SPENDING: Slight rise last year largely reflects Carbide’s major divestments
. " 1988 RAD
spending as %
1988 1988 1984 1083 1082 1981 1950 wre 1978 1977 1976 of aales
$ 61 S 51 $ 44 S 40 $ 37 $ 32 $ 30§ 24 $ 23 $ 24 § 19 31%
278 251 232 208 185 186 148 130 108 9 83 7.3
805 547 507 492 480 404 314 289 232 203 188 5.4
1070 1080 1000 875 775 847 591 509 461 387 353 9.0
47 47 40 a9 39 a7 34 29 25 28 a5 3.0
94 92 a1 73 84 57 45 42 ar 32 28
7 76 72 74 74 65 57 50 43 40 a7 )
_,%wwaa-mzapq-woim1 I SRR, r U 55 N
_ 264 233 208 181 138 132 114 8.7
Nalco Chemicat 33 32 a2 30 . 33 30 28 21 17 14 12 45
Ofin L .68 . .53 52 49 | 45 38 31 26 25 25 23 33
Pennwalt 45 a9 38 a3 a1 27 24 22 23 21 19 41
Patrofite 2 12 12 13 10 8 7 8 5 5 4 43
PPG Indusiries 204 178 150 127 127 119 103 83 70 61 56 43
Rohm & Haas 133 124 109 100 92 77 87 54 49 45 43 6.4
Union Carbide® 148 2715 265 245 240 207 166 181 156 158 143 2.4
TOTAL $3543 33403  $3067 $2757 $2543 $2210 $1910 $1837 $1455 31288  $1180 5.7%

& Figures exciude petroleun and cost segments. b Onion Carbide divested 4 substantial part of its businesses in 1988; on a pro forma basis, RED spending was $181 million in 1985 and §178

rmillion in 1384. Sowrce: Company data
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Companies whose annual R&D budgets top $100 million do more than 70% of all R&D
Y $10 million
to $100 . .
" million $10 million . ;
to $100 $10 million
24% miilion to $100
2104 milion
Lesa than - oss than Leas than
$10 million $10 mifion 3% $10 millien
1985 chemicals and allied 1985 industrial chemicals 1985 industry R&D )
products R&D funds = $8.7 billion R&D funds = $3.9 hillion funds =$78.2 billion
Note: Ranges indicate size of companies’ 1985 RAL program. Source: Nationa! Science Foundstion
R&D SCIENTISTS AND ENGINEERS IN INDUSTRY: Increasing faster for chemicais
R Annual cham
Thousands* 1936 1985 1984 1982 1982 1981 1980 1979 1978 1977 1978 1985-88 197¢-88
Chemicals and 71.3 B87.0 67.1 860 616 547 514 500 433 464 444 6% 5%
allied products
Industrial chemicals ~ 26.8 250 267 27.2 259 216 209 214 213 206 201 7 3
Drugs 333 307 301 282 256 233 216 208 195 178 168 8 7
© Other chemicals 11.2 11.3 10.3 10.6 10.1 9.8 8.9 7.8 7.5 8.0 7.8 —1 4
Other industries ' 509.0 493.2 4774 4561 448.2 4331 399.2 3739 356.1 . 3364 320.0 3 5
TOTAL 580.3 560.2 5445 5221 509.8 487.8 450.8 423.9. 4044 3828 3644 4% 5%

HNote: Data as of January ot each year. a Full-tme equivalent. Source: Nationai Science Foundation

Chemical companies with 10,000 to 25,000 eniployees perform more than a third of R&D

Fewer
than 5000

25,000 or more 25,000 or more
i 73% 53%

10 9999 ' . 7% 1% U 14%
than 5000 5000 10,900 then 5000 5000
to 9099 to 24,998 to 9999
1985 chemicals and allied 1985 industrial chemicals 1985 Industry R&D

products R&D funds = $8.4 billion* R&D funds = $3.5 billion* funds = $51.7 billion*

Note: Ranges indicate companies’ number of amployaes n 1985 g Excludes faderal lunding.  Source: National Stience Foundation

-
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Chemical and drug companies provide jobs for 129% of
industrial scientists and’:,.?,gi,,e‘;,s o r of ail

§ . Motor vehicles and
. related equipment

Industrial

¢hemicals 4% E:;ﬁ::ﬁ:lnl
Drugs 6%
Other

chemicals 2%

Machinery

Aircraft and missiles

1986 total industrial R&D scientists and engineers’ = 580,3

4 Full-time equivalent, as of January 1986. Source: National Science Foundation ’

e

R&D SCIENTISTS AND ENGINEERS PER 1000 EMPLOYEES: At new high n chemical industry

. 1906 1984 13 1942 1941 1990 17 1978 w7 . 1976 1978
Chemicals and allled products S5 sS4 54 51 44 42 42 43 42 40 41
Industrial chemicals 42 44 45 44 37 38 36 as 38 38 38
Drugs 93 88 82 74 66 60 82 85 2 64 59
Other chemicals 38 ar 36 36 B 30 27 27 29 28 29
Al industry as k] s a3 29 27 27 7 H14 27 28

Sewrce: National Science Foundstion

COST PER INDUSTRIAL R&D SCIENTIST OR ENGINEER: More than doubled in past decade

$ Thamsands ! 1004 1984 1983 ] 11 i, 1978 17 wr 78 1978

Chemicals and alfled products $125.2 S$118.1  $109.8 $1044 $ 088 $ 874 3796 $728 3676 3885 $80.9
Industrial chemicals 151.1 135.1 126.8 124.2 118.0 103.4 92.8 84.2 798 747 867.5
Drugs : . a 111.2 100.7 a a 79.2 714 64.8 59.9 83.4 60.9
e G g g a s a 885 665 616 538 508 433
AN incluetry $137.0 S$129.7 $118.9 31124 31030 $ 949 $874 3804 $758 $72:2 3883 z
& Not separsiely svellatie but inciuded In chermicals and alied products. Sowrce: National Sciencs Foundstion {
' . . &
+
Chemical firs’ share of . ‘ i
R&D personnel up in 1986 CHEMISTS IN INDUSTRY: Drugs biggest employer ﬁ
% of total industriat R ientists ar 3
engineers in the chemailtgl??;%tnss:ﬁ ? nd X of industriat chemists Mean salory ($ thowsands)
130 Indusiry Achamists B35 M3 PO BS MS  PnD, &
P TS Pharmaceuticals® 18% 17% 20% 17% $40.3 $42.4 $57.2 f
' Specizity chemicals 15 13 12 18 418 457 533 -
sl P - - Basic chemicals .9 408 438 582 S
O S T 5 5.8 8. .42 478 568 2
"""1“;6 TR | Pelrolean and nataal gas 5 3 & [} 494638 P
’ .- Agricultural chemicals 4 2 4 5 48.0 54.4 .
o . Coatings 4 5 4 3 47.7 506 "
Electronics 4 3 4 4 482 568 .
1.3 Food 3 § 4 2 462 565 :
Metails and minerais 2 4 2 1 388 47.0 -
Rubber 2 3 2 2 7.8 . 54T b
1.0 Blochemical products 2 1 2 2 355 575
- Sosps and detergents 1 1 1 2 472 598
0{ N N { Paper 1 1 1 1 _37.8 ~ 5438
1976 77 76 79 80 81 82 83 84 85 86 Other manutacturing 17 20 17 18 44.1 551
Nonmanufacturing 10 13 12 7 41.0 50.1
a Full-ime equivalent. as of January of each year .
Soures: National Scrence Foundation & As of March 1, 1987; to facilitate compariece, Meen saiaries are adksted for Itk in sverage lengih of
-~ axpenenca for sach group. & includes personad care products. Source: ACS survey
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o Universities & Colleges— = ~ =

University R&D increased 8¢ last year

Nearly two thirds of academic R&D
funding comes from federal government

[ )
More than half of academic R&D is -
i |

i A

in the life sciences

Federal

Industry government
, 63% Other
] Other sciences
: nonprofit

institutions .
: \ Environmentat
: \ sclences

- Universities and Physi
ysical . .
colieges sciences Engineering

Estimated fiscal 1986 academic
R&D expenditures = $10.25 billion

Estimated fiscal 1986 academic
R&D expenditures = $10.25 billion

Source: Nationar Science Faurgatsa Source . - o

'CHARACTER OF UNIVERSITY R&D SPENDING: Basic research gets two thirds

Arwniat
3 Nillons 1988* 1988 1984 1943 '1ou " e by B 19T8* 1977 1978 - 198388 1976-88
Basic research $ 6,300 $6377 $56838 $5269 $4857 345786 34026 $3612 S$3176  $2800 $2549 8% 10%
Apptled research 2760 2580* 23702 2101 2004 1866 1691 1465 1213 1067 1018 7 11
Devetopmaent 580 5172 4954 427 415 377 343 284 236 200 164 8 14
TOTAL $10,250 $9504 $8503 $7207 $T278 S6819 $6080 $5381 $4625 $4067 $I7TH 8% 1%
ANNUAL CHANGE 8% 12% 9% 7% 7% 13% 13% 18% 14% 9% 9%

Nole: Deta for institutional fiscal yesrs. a CAEN estmates b £snmated. based on data from Ph.D -granting instriutions onty  Source: National Scienca Foundation

SOURCE OF UNIVERSITY R&D FUNDS: Federal share is largest, but it is falling

. Annusi ch

$ Mililons 1988* 1988 1984 1933 1982 1981 1980 1979 1978 1977 1978 1985-08 1974-30

Federal government $ 6400 $6003 $5383 . 34960 54752 34562 34096 $3595 $3059 $2726 §2512° 7% 10%

Industry 580 538 . 458 a2 3ia 291 237 194 170 135 123 8 17

Universities 1 2.500 2258 2024 18481 330 1520 1319 1188 1037 888 8190 11 i2

Other sources 770 704 633 g7 320 146 409 374 359 314 284 9 10
TOTAL $10.250 $9504 $8503 $7807 §7276 S681% $6060 $5361 $4625 354067 33729 8% 11%

Note: (ata for instiutional bscal years a CAEN estimales b Sslwmaled Zased Ir 2313 Fom PR D ~yanpng astiutions only Source: Nationat Science Foundation
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FIELDS OF UNIVERSITY R&D SPENDiNG: Biggest growth for computers and math

: Annual
$ Militions 1988 g 1988 1984 1983 1982 w8 1980 1979 1978% 977 1978 1985-858 197 -
Al sciences $ 8,730 38120.5 $7296.5 $6695.5 $6250.2 $53857.6 3$5195.4 $4503.0 $4023.6 $3588.5 $3297.3 £% 10?
Life 5510 5138.5 4607.3 4233.0 39724 23673.1 32169 28325 2538.0 22588 21017 7 10 £
Physical 1,230 11366 9969 8989 8243 7663 6774 6019 4694 4235 3794 B 12
Physics . 600 5499 4708 4144 3662 357.2 3222 292.0 2351 2017 1831 9 13
Chermistry 435 4145 371.2 336.0 © 309.4 2851 2440 2064 1831 1504 1401 5 12
Environmentai 755 ~707.0 6495 620.5 5593 5503 509.1 4529 3794 - 3194 2885 7 10
Computer 340 2777 2227 1755 1495 131 1142 97.8 67.4 55.8 445 22 23
Mathematical 145 1284 - 1244 1084 989 89.1 78.6 785 58.8 52.3 425 12 13
Others . 780 7313 6357 6591 6458 6458 5991 5383 4837 4588 4407 3 s
Engineering 1,520 1383.2 12064 11113 1025.8 9610 8649 7684 8011 4985 4317 10 13
Chemicat 115 109.0 96.2 90.8 83.6 83.2 67.6 na na - na na 6 n&a
TOTAL $10,250 $9503.7 $8503.0 $7806.8 $7276.1 $6818.6 $6060.3 $5361.4 $4624.7 34067.0 337290.0 8% 11%

ANNUAL CHANGE 8% 12% 9% 7% 7% 13% 13% 16% 14% 9% %
Nots: Data for institutlonal fiscal years. a CAEN estimates. b NSF estimates. based on data from Ph.D,-granting inatitutions only. na = not avalisble. Source: National Science Foundation

FEDERALLY FINANCED R&D SPENDING AT UNIVERSITIES: Growth slows in physical science

S MitHons i988* 1985 1984 1983 1982 1981 1980 1979 7 1977 1976 1985-86 1978-86
All sciences ."$5420 $5145.0 $4609.4 $4221.8 $4054.0 $3899.3 $3500.6 $3008.9 32851.2 $2380.4 $22213 5% 9%
. Lite 3290 3138.7 2793.9 25653 2494.4 2364.2 20940 18188 1626.4 14740 13808 5 9
Physical 920- 883.3 7793 6985 6500 619.0° 5548 4907 3623 3388 3054 4 12
Physics 480 4547 3879 340.0 306.2 3087 2789 - 2525 199.2 1719 156.1 é 12
Chemistry 320 3084 2789 2486 2311 216.8 189.4 156.5 138.0 121.5 1079 4 11
Envirommental 500 480.7 4515 4279 3922 3927 3725 329.2 2751 2386 2118 4 9
Computer 230 193.1 1616 127.8 107.0 93.5 77.0 §9.2 41.2 375 329 19 21
Mathematical 115 96.1 21.3 76.7 721 67.9 81.1 60.4 44.1 40.8 329 20 13
‘Others 365 35341 3318 3255 3384 3619 3412 3006 2720 2508 2574 3 4
Engineering 980 8575 7786 7379 696.2 6825 5054 5264 4075 3387 2005 14 . 13
Chemicat 65 57.9 54.4 52.1 49.8 55.2 48.1 na na na na 12 na
TOTAL $6400 $6002.6 $5388.0 $4959.7 $4752.2 $4561.8 $4098.0 $3595.3 $3058.7 $2726.1 $2511.9 7% 10%
ANNUAL 7% 11% 9% 4% 4% 1% 14% 18% 12% 9% 10%
CHANGE ’

.. Note:Data for institutional fiscal years. a C&EN astimates. b NSF estimates, based on data from Ph.0.-granting institutions only. na = not available. Source: National Sclence Foundatlon, <« e

Money for academic R&D, in constant . . . and funding for R&D in chemnstry also
"dollars, is growing strongly . . . forges higher in real terms
$B|Ii|ons . $ Mmlqns _
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Note: Data for institutional fiscal ysars. a GAEN estimales. Source: Nationat Science Foundalion
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TOP 10 UNIVERSITIES IN R&D SPENDING: 21% of total goes to top 10 institutions
‘ Physicat Environmaental LiHe Math and Other
$ Mitons, fiacat 1983 b Chemisiry®  Engl % ) ’ - ) temces®  Total
1 Johns Hopkins U $ 583 § 42 $ 1168 $ 283 $ 996 $ 717 $ 139 $ 3888
2 Massachusetts Inst, of Technology 70.7 12.4 103.8 12.5 31.1 13.4 11.5 243.0
3 U of Wisconsin, Madison 237 5.2 21.8 . 17.8 115.8 7.4 219 208.4
4 Corneil U 36.2 6.3 30.6 . 5.2 114.5 6.6 10.1 203.2
§ Stanford U 35.2 7.1 58.3 3.2 83.1 14.1 5.3 199.2
. 6 U of Minnesota 11.2 3.3 18.1 3.7 127.2 3.4 9.7 173.3
7 U of Washington 11.8 2.0 11.9 18.0 99.3 3.8 18.9 184.0
_ B U of Michigan 11.4 23 23.0 9.6 79.3 3.7 36.7 183.7
9 U of California, Berkeley 31.8 9.9 31.9 2.4 62.8 2.8 134 149.9
10 U of Catlitornia, Los Angeles 15.5 6.7 18.5 8.a 23.3 1.2 12.4 149.7
TOTAL, TOP 10 INSTITUTIONS $ 305.7 $ 59.4 $ 4347 $109.4 S 908.4 $128.1 $158.7 $2043.0
" TOTAL. ALL INSTITUTIONS $1138.6 $308.4  $1383.2 $707.0 $5138.5 $407.1 $731.3  $9503.7
& Inciuded in physical sciences. b inciudes social sciences. psychaiogy, and other SCiences not listed sep. ly. Source: b | Scisnce Foundation
. i
Fewer degrees awarded at undergraduate level 1 CHEMICAL DEGREES:
?Zegrees awarded. thousands Doctorates increase
M 1 Acsdemic
. : ) Hiscal yaae Bachelors  Masters Ph.D.s
10 Bacheiors In chemistry® ~ DEGREES IN CHEMISTRY
: 1968 9.735 1839 1571
1987 9.872 1831 1744
1988 10,847 2014 1757
1969 11,807 2070 1941
1970 11617 2146 2208
1971 11,183 2284 2160
1972 10,721 2258 1971
1973 10,228 2230 1882
1974 10,525 2138 1828
1978 710,649 2006 1824
1978 11,107 1796 1623
| . 1977 11,322 1775 1571
} 8] | 1 L1 L i f L i L. 1 | i i | 1 | [\ 1978 1"‘7‘ 1892 1525
: 1966 67 S8 89 70 71 72 T3 TA IS 76 YT T 79 B0 81 82 83 84 S 1979 11.643 1765 1518
Not#: Academic liscal years. a Exciudes Diochem:stry ana geochemistry. -1980 11,4468 1733 1551
E Scurce: Nauonal Center lor Education Stanstcs 1981 1 ‘347 1654 1622
1982 11,062 17517 1722
: 1983 10,748 1604 1746
: .- 1904 10,704 1667 1744
22 10 UNIVERSITY R&D CENTERS: 40% of tunding goes to 1988 10.482 1719, 1789
support work in physical sciences
; DEGREES IN CHEMICAL ENGINEERING
Pyscas Eviconmentsl  componer 1968 2848 994 354
i $ Millions. fiscat 1983 sciences  Engineering sclonces sciencas Total* 1987 2869 - 949 305
1968 J2n 1156 367
. 2 Los Alamos Natlonal Lad 3358 T 233. 0 16.9 84.1 104.0 1970 ar20 1045 438
: 3 Jet Propuision Lab 2.7 298.2 61.8 238.5 6868.2 1971 36815 1100 406
i 4 Lincoin Lab 50.3° 18822 0 278 . 2845 19872 3683 1154 394
‘ 5 Argonne National Lab 893 118 245 R RRAT | AVTR i 3038 VOB Y 39T e
8 Brookhaven National Lab 47 . W8 94 07.....1990. | 1974 L3454 1045 . 400
7 Lawrence Berkeley Lab 103.6° 16.5° 17.6° 55 1748 ::;: g;;: 1& 33;:
lf:;rrl National Accelerstor 151.3 o a 0 151.3 1977 3581 1088 201
9 -Plasma Physics iab 137 0 0 0. 1317 | W8 4615 1237 259
10 Stantord Linear Accelerstor 79.7 0 0 0 07 | W70 ses5 1148 304
Comer | 1980 6383 1271 284
AN others 70.2 a3 458 24 1294 ::; :gi; :';’:; 3‘1"1’
TOTAL. ALL FEDERALLY 314208 813124 $202.4 $434.3 3.1 1983 7148 1304 119
FUNDED R&D CENTERS
1904 T47S 1514 30
Neter: Data 10v unvarsity axminisiored. lecierally havded RAD cortery. & NChuips e SCHNCES and SN SCIINCES Mt 1508 7148 1544 418
Hetad separmtely b Estrasied. e Nationat Scignce Foundation
o Eachaies Dlochemisly dnd
Seuron: Mationas Cemer for Education Stetietics
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SCHOOLS SPENDING MOST ON CHEMICAL R&D: More than 20 spent at least $5 million in 1985

1983 |
. Total % {
Rank spenting  federal 1984 1902 1982 1981 1980 Annusi ch.
1985 1984 (S thousands) tunds (S thousands) 1984-45 1980-85
1 1 Massachusetis inst, of Technology $ 13.221 94% 3§ 11,741 § 8914 § 9792 § 8222 § 6.764 13% 14%
2 3 U ot California, Berkeley 10.804 g2 7.850 7.945 6,283 6,553 6.022 38 12
3 2 HarvardU 8.663 76 8,327 . 5,898 55128 6,123 4,797 4 13
4 5 StanfordU 8.354 85 6.809 6,375 6,118 5,564 4,758 23 12
§ 6 Cornelll 7.962 79 6,710 57172 §,23¢* 4618 3.808 14 16
& 8 California Inst. of Technology 7.605 92 6,446 6.994 6,136 6,901 6,328 18 4
7 12 U of Wisconsin, Madison . 7.35¢ 70 6,076 5,310 4,567 4,122 3.978 21 13
8 9 U of Maryland, College Park 7.289 46 6,324 6.3332 4.718° 3.108 2.766 15 21
9 4 Uol Calfornia, Los Angeles 7.243 93 7,219 5,498 5.187 4,420 4,159 Q 12
10 10 U of Hiinois, Urbana 7.078 76 6.284 5,886 6.422 5.239 4,261 13 11
) Total. first 10 :nstitutions B5.570 82% - 73.786 65.868 60,972 54,871 47.669 16 12
11 16 Pennsylvania State U . 6,509 90 5.124 4,729 3,564 3,413 2,973 27 17
12 26 U of Colorado ) 6.360 85 4,134 3,302 3.492 4,047 3,332 54 14
13 11 U of Massachusetts, Amherst 6,291 63 6,137 5,162 4,364 3.230 1,889 3 a7
14 13 U of Chicago 6.287 91 5735 4798 4,396 4,139 3,958 10 10
15° 15 Purdue U o 6018 90, 5.443 4,542 4,459 4,600 3,596 11 11 ) }
16 19 Texas AAMU 5896 71 4,610 4,963 4521 4,069 4,097 28 8 Co i
17 14 Indiana U : . 5820 84 5,642 5.551 5.341 3.637 3.147 3 13 :
18 17 U of Notre Dame 5549 92 4,760 4,022 4,020 3,855 3.457 17 10
19 27 Ohio State U 5422 ™M 4,104 3,738 2.907 3.227 2,654 32 15
20 158 Columbia U, main division 5,188 87 4,662 4,281 4,700 3,564 4,437 11 3
Total. tirst 20 institutions 144,910 82" 124,137 110,957 102,736 92.652 81.209 177 12%=
21 25 Yale U 5,096 80 4,134 3.341 2.875 2,781 2.023 23 20
22 20 Northwestern U 5062 78 4,557 3413 3,028 2,995 2,387 " 16
23 21 U of Pennsyivania 5025 88 4375 4,982 3,068 3.386 3688 15 6
24 34 Vot itah : 4840 H 3.830 3,638 3,384 3.076 2,811 26 B
25 22 U of Caiitornia, San Diego . 4,642 87 "~ 4,358 3.910 3.894 4,430 -4,425% 7 1
| 28 23 U of Oregon, main campus " 4540 85 - 4,255 3.351 2.971 1.389 1.119 9 Kk
E 27 7 Uof Texas, Austin 4588 47 6.639 5,938 4.843 4779 3970 -3 3
28 3t U of Pitsburgh 4580 B4 3.965 3.267 2,714 2,039 1641 18 23
29 29 Johns Hopkins U 4466 93 4,030 4,592 4721 4,066 4,652 11 -1
] 30 30 UofFlorida ' 4380 53 4,024 2.247 2.248 2,302 2,283 9 14
Total. first 30 institutions 192,229 81°% 168,301 149,736 135,460 123,895 110,188 . - 14% 127
31 28 U of Minnesota 4187 79 14,087 4,047 4.297 4,260 2.642 2 10
32 38 PrincetonU 3963 78 3670 - 3.509 3.082 2513 2,068 8 14
33 37 U ot South Carolina 3729 75 3,423 2721 2,483 1,087 970 9 N
34 33  Gsorgia inst. of Technology J.ee4 se 3,846 J.401 3327  3.860 3855 —4 0
' ~ 35 40. State U of New York, Stony Brook 3,481 87 3.084 2.607 2783 2,691 1,966 13 12
! : 38 38 Lehighu 3,456 239 3.361 3,664 2.584 1.680 1,068 3 27
~ 37 24 U of Connecticut 3.429 44 4,135 2.720 2.049 1,748 - 1,300 =17 21
38 44 Virginia Polytechnic lost. & State U 3339 59 2.833 2,208 1.740 1.581 1.812 27 18
39 39 Fiorida State U 327¢ 32 3.137 2.500 2.95% 3.012 2.9 4 3
40 — Howardy 3,289 9 3.872 2,338 982 1,408 1,287 -11 - 20

147.533 128.342 1a% J2X

Totai. hrst 40 institutiong 228,022 79% 203.329 179.447 182,728

20088 2714 2493 2178 1838 12 14 i

-Slchigen State i

3352 }

U of North Carolina, Chapet HIR 03201 90 2,945 2,397 2.240 2,018 1,789 ¢ 12 ‘_J
| U of Rochester ' 3,196 90 3.858 3,187 3.123 2,968 2080 —17 9 o]
44— U ot California, krvine 3142 97 2177 1777 1,681 1918 1,308 44 18 {
45 — U of California, Santa Barbara 3,060 89 2172 1.902 18988 1.834 1434 41 18 '
= 46 — U ol Vieginia : 3048 1 2.518 2,089 1,778 1,781 1,200 20 !
47 — lowa State U 2988 41 2239 1,903 1,482 12712 1,15 33 21 f
48 — U of Washingion 2984 &8 2,340 2,182 2,278 1.500 1326 27 17 :
: 49 40 Wayne State U 2083 99 3.0m 2,645 2,058 2,261 2183 -32 - ,
50 — Syracusel 2900 52 2,110 21N 2,880 2.250 764 37 31 ;

Tolal. tirst 50 institutions $258.844 78% $229.828 $202,354 $184.981 $187.515 $14450% 13% 12%

NATIONAL FOTAL $414.529 T4% 3371182 $334,025 $300,171 32035,520 $244.454 12% 1%

Note: Cuta for inatutionsl Mecal redrs. & Estivaied. b iMpwied. Bewres: National Sciance Fourdasion
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WEST NORTH CENTRAL
$40.3 million
3.6%

EAST NORTH CENTRAL
$188.1 million
16.7%

1.5%

PACIFIC"
$216.4 million
19.5%

-~

East and West Coast schools account for 64% of R&D spendlng in physical sciences

NEW ENGLAND
$153.0 million
13.8%

. MIDDLE MIC

s -+ " [ SOUTH ATLANTIC
I -$172.4 miltion
R 16.5%

$73.6 million
6.6%

WEST SOUTH CENTRAL.- r‘:" X

EAST SOUTH CENTRAL
£$13.9 milllon
1.3%

Koy to map: Using the Middie Atlantic states as an example, $170.8 milllon, or 15.4%..of all R&D expenditures in the physical sciences by all Ph.D. granting universities and
colleges are made in this geographical area. Note: Dala are based on AAD axpenditures of $1.11 billion mthephysscal sciences during the 1985 fiscal year,
a Includes Alaska, Hawaii, and outlying arsas. Source: National Science Fouriation

GRADUATE SC!ENCE STUDENTS: Chemistry, blochemlstry ehemicalengineering total 8%

Annuai change
| Thousands 1948 1984 1983 1982 1981 1980 1979 1978 1977 1978 1975 1984-85 1975-85
j Physical sciences 29.4 28.4 21.7 28.5 258 25.4 24.9 247 248 248 24.5 4% 2%
} Chemi;try 17.3 16.6 16.5 15.8 15.1 14.9 14.8 14.6 14.4 14.1 4 2
Physics 1.3 11.0 10.5 10.0 9.6 98 3 2
| LS Rignces T 9aE 928 92 0y S T S S——
l SIschEmEEY 4.7 45 2 &1 S BT R,
Engineering 81.8 883 6.4 782 629 648 4 4
Chemical ) 7.2 7.4 6.9 51 49 =3 4
g Metallurgical & 3.8 38 3.3 3.0 23 23 6 5
materials .
Petroleun 0.8 0.7 0.7 0.6 0.5 0.5 0.4 0.4 0.4 0.4 0.3 14 10
" Environmental 14,3 143143 13.8 13.1 12.8 - 12:8 - -12.2 123107 310 .....0. S
sclences
Mathematical and 9.0 35.4 33.2 303 271 25.0 22,7 21.5 211 21.7 213 7 8
computer aclences - :
chology and 102.8 1048 105.4 107.3 108.7 109.7 105.8 101.2 100.8 9.8 98,7 -2 0
social sciences ‘
TOTAL YRR 383.5 358.1 3468 340.0 333 7 3208 3008 30688 2982 2938 2% 2%
ANNUAL CHANGE 2% = 2%_ 3% 2% 2% - 4% 3% 1% 3% 1% —

NOTE: Data for Ph.O..granting institutions only. Source: National Science Foundation
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