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THE WHITE HOUSE

WASHINGTON

July 11, 1990

4
MEMORANDUM FOR SECRETARY JAI!I’MTKINS

FROM: D. ALLAN BROMLEY D | A

SUBJECT: BASIC RESEARCH

You perhaps will recall from a decade or so ago when a group at MIT, under the
auspices of the Club of Rome, carried out a major computer-base study that
culminated in a publication entitled The Limits of Growth. In many ways it was the
ultimate illustration of the famous garbage-in-garbage-out rule of computer usage.
The first group that really pointed this out in detail and published a book in
response entitled The Limits of Doom was the science policy research unit at the
University of Sussex in England.

Recently under a grant from the National Science Foundation, John Irvine, Ben
Martin, and Phoebe Isard, who are members of this research unit, have undertaken a
study of how the U.S. Government supports academic research and in particular, how
competitive from an international point of view that support is at the present time.

Erich Bloch recently sent me a copy of the paper that the group has produced and
points out that there are two very important conclusions. They are the following:

1. In relation to its size and wealth, the United States invests less overall in
academic and related research than leading scientific nations in Western
Europe with the apparent shortfall being largest in the physical sciences.

2. While the U.S. is still the predominant world player in academic research,
if life science is excluded, however, or if expenditure is normalized for
difference in population, then the U.S. compares less favorably with the
European countries.

I believe that both of these conclusions are matters of serious concern for us in the
United States. We have long recognized that by any of the usual measures, such as
fraction of gross national product and the like, our support of research and
development overall is substantially less than that in Germany or Japan. What we
have not recognized prior to this report was that the situation is more broadly based
in Europe when we focus on academic research in comparison with the United States.
It is also the case that once we face the European community in 1992, where there is
substantial discussion and consensus building internal to the EC, I expect us to find
ourselves crunched evermore effectively between Japan on the one side with the other
Pacific Rim nations accelerating rapidly, and the European Community on the other.




This document from the University of Sussex simply underscores the conviction that I
think we share that we, as a nation, are under-investing in research and development
generally and in the support of academic research, particularly in the physical
sciences. .

I though that you would find this report interesting.

Enclosure




15 US GOVERREINT SUPFORT FOR ACADEXIC ARD
RELATED RESEARCE INIZRNATYIGRALLY COPETITIVE?

John Irvine, Ben R. Xartin and Phoebe A. lsard’

¥
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In relatica to its size ond woalth, the United States invests less overall
in academic and relatad research than lesding scientific nations in Western
Burcpe, with the apparent shortfall being larqgest in physical sciences.

New technologies are increasingly crucial to a nation’s econcmic
prosparity. Because rany of these technologies depend cn the results of
science, basic research seema set to play a fundumental role in econcmic
and social development.! Hence, the zajor irdustrial nations (and those
that aspire to greatnesg) are all {nvesting bheavily in basic research,
whether conducted in academic, govermmant or industrial laboratories.
Responsibility for developing and maintaining the necessary science bage at
present rests largely with faderal and state governments rather than
industry. 7This raises two questions. First, how zuch should govermment
{nvest in research within unmiversities ard related laboratories? Given the
increasingly competitive nature of science as well as technelogy, funding
agencies need to know how their spending coxpares with that in other
nations, both in ¢overall terms and at the level of specific fields.

Becond, what funding mechanisms Are most appropriata for supporting
acadentic and related research? For example, what ezphasis do different
countries place on institutional core-funding of universities relative to
Seer-~reviewed proiects (Or progra=we) and intramural work cenducted within
agancy laboratories? Such cemparitons may provide scme insignts inte shich
funding arrangemants work most ef’ectively,

In vhat follows, we exarine the main trends {n US govermment expenditure on
academic and related research between 1975 and 1987, looking at the
gimilarities and diffarences between the United States and five other
{industrial nations (the United Ringdem, Pederal Republic of Germany,
Netherlands, France and Japan). OQur analysis draws upen the findings of 2
study undartaken for the National S¢cience Foundaticon and the British
Advisory Board for the Research Councils’ which reportad comparable

* John Irvine and Ben Martin are Senior Fellows of the Science Policy
Research Unit, University of Sussex, Brignton RN1 SRF, England., Phoebe
Isard it now & Research Kssociate in the Department of Coounity Medicine,
University of mdinburgh, Edinburgh EH8 9AS, Scotland. No order of
seniority is implied Dy the aythor namg—order.
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tigures on spending broken down into nine fields (e.g. physical sclences)
and forty subfields (e.g., chemigtry) for each country. In addition, we
{dentify the factors underlying changez i{n the level and distribution of
acadenic funding Dy gevernment using information fiom the published
literature and frem interviews with agency officials and science—policy
specialists., Among the {scues addrpssed are the palitical priority given
to basic science in general as well as to specific fields, and the
pressures uwderlying the restructuring of research-support dechanisme that
{8 ywdervay in many countries, However, one question cutside the study's
remit relates to the changing balance between private and public-ssctor
inance for academic research, When intsrpreting cur results, therefors,
the reader needs to bear in mind not anly that industrial finding varies
from country to country, but also that much academic research is supported
by charitable foundations, especially in the bicmedical and health fislds.

Approach

Disaggregated data were compiled for three categories of expenditure: (a)
academic research financed through general univecsity funds given to
institutions by federal or state governments; (b) academic separatsly
bdgeted regearch provided in the form of grants, contracts and other
finance sarmarked for specific research projects by puhlic-sector funding
agencies; and (c) acadmmically related research undertaken outside
wiversities in () national or international laboratories operating
central facilities £or use by acadamic scientists (e.g. Permilak or the
National Cptical Astrencey Observatory), and (i) (nstitutes #ingnced
primarily through government core-funding which are engaged in longer-ierm
basic ressarch similar to that conducted within universities in other
nations (e.g. the intramural programs of the Naticnal Inztitutes of
health],

As can be seen frem rigure 1, coverage of academically related research
Includes certain types of expenditure by Federally Punded RiD Centers
(FTTRDCs) and ressarch council establisiments in Durcpe together with hasie
work in agricultural and zedical laboratories, many of which have a rols in
pestgraduate training., Academically related research can be viewed partly
as a resicual category enabling furding for functionally equivalent
organizations formally cutside universities to be taken into account, hence
enguring that the financial statistics for different coumtries are truly
comparable. This helpe overcome a major limitation with data from the
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Organization for Ecencmic Cocperation and Development (OBCD). Such figures
are widely used in internaticnal comparieons of academic research, but
reflect the vacying definitions of the higher education sector szployed in
different countries. For axample, the OECD statistics cover anly
doctorate—granting universities in the Netherlands, while junier and
technical colleges are included for Japan and the US figuree even encampass
misgion-oriented FYRDCs such as Los Alazos.

To compare tronds in real terms fram 1975 to'1987. expenditures for earlier
years were converted to 1987 prices using the OECD deflators for gross
domestic products. Although this procedure may undarstate the rate of
{nflation for resesrch gosts’, especially in flelds where there has been 2
significant increase in the sophistication of experimental equiprent and
facilities, the lack of {nternationally comparsble RiD daflators means
there {5 currently no altermative., Naticnal-currencics were then comverted
into US dollare. Since official exchange rates fluctuate appreciably and
rarely représent actual domestic spending power or labour costs, we have
relisd painly on the ‘purchasing powsr parity’ (PPF) rates calculated by
OECD. Howevar, economists differ over whether this tepresants the bast way
to compare resaarch expenditures so alternative ficures based cn average
official exchange rates (QERs) ere also reported. Finally, in presenting
the results, we have frequeatly contrasted US spending with that for the
four Kuropean naticns combined (henceforth termed ‘Butope’) which have a
not dissimilar aggregate population.

Trends in overnll expanditure

Table 1 contains purchasing power parity-adjusted expenditure data broken
down into general university funda (GUF), separately budgeted research
(ASER) and academically related research (ARR). Although GUT grew by over
50% in real terms in the United States betwwen 1980 and 1987 (largely as a
result of increased institutional finance from state administrations), it
still represzentsd cnly 20% of total academic and related research coumpared
with around 45% for 'Eurcpe’ and over 65% for Japan. At the same timo,
'Burcpe’ appears t& have bequn to wove & little towards the US funding
model by giving less emphasis to GUT and more to project-based and other
earmarked research support for universities, all four countries witnessing
large increases of 20-40% in ASER since 1980, Nevertheless, US expenditure
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on separately budgeted resoarch (9.9 billlon in 1987) still dwarfed the
total for the four Buropean nations (82.5 billion), with Japan far behind
($0.9 billion), In contrast, 'Furope’ gave greatar exphasis to
academically related research, spending $3.3 billion compared to §1.9
billicn by the United States daspite the faster growth svident over recent
yeara. ror academic and related tesearch ccmbined, the total for the four
Eurcpean countries in 1987 (§11.0 billien) was spproxizataly three-quarters
of the Us figure (314.9 billien), while Japan’s was about ce~quarter ($3.7
billicn)., However, if official exchange rates are used, 'Eurcpean’
expenditure rises to $13,3 billien (i.e. much closer to the US total of
$14.9 billion which, by definition, remains unaltered). In addition, the

Japanase total increases to $5.5 billicm, well over a third of the US
figure,

What do the statistics ahow whan spending is adjusted for differing country
size and economic strength? One way to do this {3 to express the resulte
in terms of expenditure per capita. Figure 2 reveals that, for academic
and related research combined, US spending of $61 per capita in 1587 was
broadly comparable with that by ‘Europe’ ($60) x a purchasing power parity
basis. Although the Japanese figure of $31 was talatively low, it should
be stressed that a considerable proportion of governrent ressarch support
13 concantrated in mission—oriented laboratories falling ocutside our
definition of acadenically related research - fer exxmple, the RAD
institutes coming undecr the Ministry of Intemational Trade and Industry.
(Furthermore, the apparent gap coapared with the othar nations narrows
considerably when official exchange rates are used) Japanese expenditure
riges from $31 to $45 per capita - while ths (unaltered) US fiqure ($61) is
now pomewhat below the 'Burcpean’ average of $71.)

The conventional approach to normaliaing research sxpenditures for
differences in size of national econcmies is to express tham as a
proportion of gress demestic product (GOP). Tigure 3 shove that the United
States devoted 0.34y of GOP to academic and related research in 1987,
appreciably less than tPuropa’ (0.47%), Bowever, the US figure increased
by 12% during the 15808 whereas that of *Purcps’ remained censtant and
Japan’s dropped frca 0,26 to 0.23 a3 rises in research spending failed to
keep pace with rapid econcmic growth.



In short, allowing for variaticns in country size suggests that tha United
States probably invested less relative to ‘Eurcpe’ in 1987. Certainly,
wvhan comparisons are made excluding life soiences ({.e. biological,
agricultural and medical reseacrch - areas vhers, as we show below, support
bas been much higher than elsewhere), then US expenditure emerges as
appreciably lower than the 'Turcpean’ average {rrespective of whether
exprocsad in per capita or GOP terms,

Mstribution across fielda

Table 2 contains data on academic and related research expendituze in 1987
broken down by field. To take engineering research ficst, US spending of
$2.0 billion was 40% greater than that for the Puropean countriss and more
than twice Japan‘s. The United States and 'Eurcpe’ both committed 13% of
their overall funde to engineering ({ncluding paterials research), much
less than tha 224 figure for Japan. In contrast, physical sciences (l.e.
physics, chemistry and astrenomy) accounted for under 15% of the Japanese
total, well balow the six—country average of 21%. The US enphasis on
physical sciences (16% of overall effort) vos also far lower than in the
Buropean nations (25%). Indeed, this is the only major scientific field
where 'Burope’ cutspent the United States. The budgetary shars received by
1i€e sciencas in the US (49%) was wsll above that in 'Europe’ ard Japan
(343 in both caxes), reflecting the high level of funding for the Naticnal
Institutes of Health, Bowever, governmant support for erts and humanities
(80,4 billion) was considerably less than in 'Burcpe’, this being the
ragult of & difference in cultural priorities as well as the greater
enphasia on general university funding in Western Furops.

International cooparisons ¢f the distribution of research effort acrces
fiwlds are mads sasier {¢ we consider the Ralative Bxpanditure Priority
(REP) index shown in Pigure 4. This ia defined as follows:

REP for field A in country X = A share of field A in country X
re o tie or a gix countries

gence, for physical sciences whare the US &hare (15,6%) vas just under
three—quarters of the six—country average in 1987, one cbtains an R=P of
0.74, After increasing between 1975 and 1984, this figure began to slip
back, Engineering, proteuional/vocatiml studieg (®.g. sychitecture,
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eduzation, law, menagenent science) and acts/hunanities also had index
values well below 1.0, although in the ftirst two cases theve have been
podest increases since 1980. The largest {mprovement was in sathematics
and congutar science vhere the REP rose to 0.90. By contrast, appreciable
declines were recorded in envirommental and socisl sciences, As might de
expected, the field with the largest REP in the UB is life sciences with
1.35 in 1987, followed by envircnmental eciences ({.a. atmospheric science,
geosciences and oceanography) with 1.20,

A similar analysis can be carried out at the gubfield level, although with
a lower degree of statistical confidence. -AmChg Us priorities for acadendc
and relsted research in 1987 were secospace engineering (with sn XSP of
1.8), raterials recearch (1.6), biclogical sciences (1.4), agricultural and
medical ressarch (both 1.3), psyehology (1.3) and political science (1.3).
Lower priority areas included langquages (0.3), history (0.4), sstronamy
(0.4), sociology (0.4), and chenical and civil engineering (both 0.7). Also
well below 1.0 were phyeics (0,75) and chemistry (0.77) = in other words,
{t would appear that physical science is given cnly just half the funding
priority of life sciences in the nited States.

Research-support sechani gms

Let us Now tumn to certain policy issues concerning ressarc-suUpOOrt
pechanisms which have surfaced over recent yedIs. within universities, a
central concern in Europe and Japan has bean the balance between

general university funds (GUT) provided to institutions relative to finance
for separately budgeted research (ASBR). Table 3 shows how the propertion
of acajemic research acsounted for by separately budgtred grants - i.e. the
catio ASBR/(GUT + ASBR) - has varied over tize. Since GUT is Jargely tied
o the salaries of tenured university faculty who often cannot easily
rransfer froe one field to another, this index may be tegarded 3¢ an
{rdicator of tha degres of 'flexibility’ available to policy-makers to set
new ressarch priorities in line with changing scientific or sociwtal needs.
The top half of the table reveals appreciable increases in the index since
1680 for Britain, West Gormamy and especially the Netherlards. Although
the gap has narrowed, the French figqure (0.51) remains higher since much of
the mation’s academic resesrch is supported through Q@RS and cother
agencies, The United States has by far the largest index value, primarily




-7-

becsuse, unlike the others, it does not operate a formal dual-support
systen for university research, EHOweWer, there are signs of a change here
as state govecnents have bequn to provide universities with increaced
cora-funding for facilities and infrastructure to help overcome problems
associatad with over-reliance on generally shorter~tern federal project
furding, :

ror agencies, sn equally important quastien during the 19808 hac been the
balance betwsen expenditure on intramural laboratories (i.e, ARR) and
sepazately budgeted finance for university reseacch (1.e. ASER), especially
pesr-reviewed grants for individual investigators. The lower saction of
Table 3 relates to trands in the ASAR/ARR index - that i3, ASER divided by
ASSR plus acedsmically related resserch (ARR). Since intramural funding i8
often linked to the support of permanent staff in laboratories while ASBR
mostly takes the form of shortsr-term commitments, this ratio may again
give an indication of the 'flexibility’ to redeploy resources. There has
been a repid increase in the Britigh and Dutch indices, bringing them up te
the French level of approximately 0,5, In the United States and Japan, the
ratio has historically been much higher (between 0.7 and 0.8) because
government-gupported research is gensrally conducted either an university
campuses or in mission-oriented laboratories falling outside our definition
of academically related research (e.g, Los Alazos, lawrence Livermore and
the Jet Propulsion laboratory). '

A S expanditure 'sap’?

Given the earlier indicaticns of a shertfall in UB spending on acadsmic and
related ressarch relative to ‘Eurcpe’, it is worth exploring the nature and
pagnitude of the difference in greator detatl. Cne wey to & this is to
express expenditures in each field as a ratioc of the average for the four
Eusopsan rations (the 'Burcpean’ average) - that is, in terms of the

Relative Surcpean Funding Index (REFI) shown in Figure 5. This is defined
ag follows:

REFI for fleld A in comntry X = 8pending on fisld A in country X
'Eurcpaan’ average gpending cn Iie
Thus, overall Us funding of $61.1 per capita for acadeaic and related
ressarch in 1987 translates into a REFI value of 1.03 when ¢ompared with
the 'Suropean’ average of $59.5 (based on purchasing power parities). At



the leval of fields, the index for the US was particularly high for 1ife
sciences (1.48) and environmental research (1,26), with engineering (1.08)
also supported rather more ganercusly than in ‘Eurcpe’. In contrast,
phrysical science was accorded lower priority (0.66) - less than social
sciences (0,77) and only slightly higher than professional Avocational
studies (0.62) and arts/humanities (0.40), fields traditionally receiving
the least government support in the United States, Mathematics and
camputing fared just a little better with a XEF: of 0.84 in 1567, These
tigures sgain point to a difference in political and cultural priorities
between the two centinants.

Given the wide range of KEFI values in rigure 5, an cvicus question is,
'Bow much more or less would the United States have to invest in order to
attain the ’Burcpean’ leval?’ The results in Fiqure 6 indicate that
sxpenditure cn life sciences in the US was no less than §2.4 billicn
greater than the ‘Turopean’ average in 1987. This was apparently at the
experise of physical aciences (with a funding ’deficit’ of $1.2 billien) and
arts and humanities (where there was a $0.6 billien ’‘qap’). Indeed, for
all the main fields excluding life sciences, there was a net 'deficit’ of
42,0 billien coxpared to the 'Iuropean’ mean.

Similar calculations suggest that Japan would also need to spend vastly
greater sums to bring it up to the four~country average ~ perhaps of the
ordec of $3.5 billion per anmm according to this indicator = primarily on
piysical and life sciences.

How has the ’'gap’ between the United States and 'Xurcpe’ changed over time?
As regards the funding for all fields combined, after worsening between
1975 and 1982, the gituaticn then improved over tha naxt five years,
However, if we examina the field breakdown, it (8 apparent that the
turnaround steas largely from increaged funding for life sciences. In
centrast, ths relative situation of the leact well-endoved aresa - physical
sciences - has scarcely changed since 1984. Pigure 6 algo reveals a
decline in the fortunee of social sciences (including psychology), which
slipped from being $220 millicn ahead ¢f 'Rurope’ in 1975 to a position
where thare was an apparent ’‘shortfall’' of $230 millicn in 1987 following
major cutbacks at thes beginning cf the decade.




Such per capita-based estimates of absolute funding ’gaps’ clearly need to
be troated with greater caution than the earlier data relating to
differances in relative expenditure priorities across countries. In
particular, the statistical dangers invelved in relying on figures derived
by subtracting one larga and uncertain number (for the United States) from
another (for the 'European’ average) should be recognized. Neverthelees,
the example of the 'balance of payments gap’ atatistics in the field of
economics illustrates that there is sometimes little alternmative but to
ecploy impertect indicators of this sort in policy-making, In such
circurstances, the best that can be donme to minimize the uncertainties is
to explore a range of indicators. The preferonce of certain politicians to
view spending on academic research as a ‘consumtion’ item ({.e. @ cultural
luxury which can best be afforded by more affluent naticns), and not just
25 an investment in the future, (s aAnOthar reason why cne needs to consider
pazallel statistics cn funding differences calculated from compacrisms of
expenditure expressed A¢ & percentage of GOP. -

The results in Figure 7 {llustrats how irportant it 18 not to rely cn a
single indicator {n assessing the relative level of spending by the United
gtates, Por all fields combined, adoption of a GDP-based approach points
to a considerably larger US 'gap’ of $5.9 billien compared to ‘Durope’ in
1987, This is much tho came irrecpective of whathar 1ife science is
excluded, and cawpares with the non-1ife science rshortfall’ of $2.0
billion suggested by the earlier per capita figures. The reason for such 2
discrepancy betwwen tho two estimates i{s not ocbvicus (although the fact
that using official exchange rates rather than purchasing power parities
substantially reduces the divergence may be significant)., Keverthelsss, it
ig claar that both sets of indicators show a large daficit in five of the
eight main fields. In other words, it would appear that the United States
invests preportionately less than 'Burcpe’ in @ wide range of academic
research areas, though life sclence is relatively well Zfunded. Moreover,
there seems little doubt that the amount by which US spending lags behind
that of 'Europe’ is considerable for physical sciences, our estimates
ranging frem §1.2 to $2.7 billicn in 1887.

Conclusionsg

Before swmarizing the main £indings, we must again eophasize the intrinsic
uncertainties involved {n comparing spenéinq levels across countries with




rather different systems for financing and conducting ressarch. Any
attempt to astess the 'adaquacy’ of US funding relative to 'Eurcpe’ must
therefore allow for the fact that our figures exclude the growing suxms
given to uwniversities by industry and charitable foundations. Decisions on
funding policy also need to take into account other measures of scientific
activity tuch as numbers of resesrchers. Furthermore, indicators of
research qutput (¢.g. publicatiocn data) and of sclentific impact (e.g.
citation statistics) are often at least as inportant ac those relating to
inputs.

With these provisos in mind, let us turn to the conclusions which zay be
deewn. Tirst of all, in terms of absolute spending, U8 support for
academic and related research in 1987 ($14.9 billien) wes similar to the
conbined expenditure of Japan and the four European nations (§14.7
billicn). Hance, the United States is still by far the dominant world
player in the sphere of academic research, However, if life sclence is
excluded, or if expenditure is normelized for differences in populaticn,
then the United States cowpares lees favourably with the Burcpean
countries. Similarly, ’'Burcpe’ invests appreciably more in academic and
ralated ressarch relative to GDP. Irrespective of the basis used for
couparison, Jepanese spending has temained extremely low in international
terms. This is despita the governmant’s expressed intention to strengthen
andasental sclence in response to criticisme voiced especially in America
that Jepan has been 'free-riding’ on the sciantific efforts of the United
states and western Europe instead of contributing its ‘fair share’ of
ragourcag to tha support of basic research.

At the field laval, the picture is more complicatad as a result of the
dealnance of Us sxpenditure on life sciences — in 1987, the figure of §7.3
billicn amountad to 45% more than the total spent by the other five nations
ccobined. The effect of the expansicn in NST support for engineering can
be seen in the gradual increase in the Relstive Expenditure Priority (REP)
index, although it was still enly 0.62 in 1987. Cenverssly, investment in
ervirormntal sciences remained at a level 20% higher than the
international average in 1987 despitt & decline in the f£ield’s share [} 4
total US government spending in recent peare.

While the low priority given to social sciences, professional vocational
studies and arts/huranities {s pechaps predictable, the relative funding
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aituation of physical sciences in the United States pay cause scme concern
not least because & the technological and econamic significance of much of
the ressarch within the field. 1In 1987, the Relative Zxpenditure Priority
index stood 8¢ 0.74, little higher than the value for Japan (0.65) and
considerably lower than for the Fedaral Republic of Cerwary (1.19) and
rrance (1.41). Turthermore, although the RZP rose between 1980 and 1984,
{t has since bequnn to fall back. At the subfield level, US expendituce
priorities include asrospace sngineering, materials ressarch, biological
sciences and medical research. In contrast, cheaical and civil

engineering, physizs, chemistry, estronomy and severa) humanities areas ell
have low REPS.

As regards mechanisms for financing reszarch, the United Statas relies
predowinantly on separately budgeted grants, whareas the ‘dual-support
gysten’ cperated in European countries results in academic research
receiving two-thizds of its finance through general university funding.
This may be one rmascn why concemn about inadequate investment in
facilities and instrumentation has 80 far been more muted in Burope.
Howevetr, during cioe 1980s the Netherlands, United Kingdem and Fedaral
republic of Germamy have begun to move somewhat closet to the Us model by
giving greater emphasis to separately budgeted tunding, The hope i3 that
this will result in academic ragearch becoming sors responsive to changing
sclentific and societal needs.

Finally, our analyeis of differences in government funding across countries
suggests that ovezall spending by the Unitad States at best matched that of
rpurope’ in 1987. At worst, there was & sizeable funding ’‘gap’. While
1ife science sms supported reascnably well, the indications are that
physical sciences received far lower support than elsewhere - by $1-2
billion less. per anmm relative to the 'Buropean’ sverage, Cf courss,
there is no reascs: why the saome disciplinary priorities ghould be adopted
{n the United States as in ‘Turope’. However, the zagnitude of the
difference doss Fuggest that US policy-makers should at tha very least
reconsider whethe: existing prioritias are in line with national needs.

Such a reassessment wight possibly concluda that most of the existing
gelantific sdvances over coming decades are likely to oocur in new areas ot
1ife sciences. Thip would imply that Purope is placing too much faith in
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the physical sciences, having £alled to recognize that the rapid rate of
advance seen in the post-tar era i8 now slowing. However, an alternative
conclusicn could be that the high political visibility of health reseatch
ig primarily responsible for the situation in which the agency vesponsible
for supporting this one field (i.e. the Naticnal Institutes of Heslth) has
a budget several times greater than that of the National Science Foundation
(whose task it is to support all sreas of natural science, engineering and
goclal sciences), If 50, & systematic appraisal of the country’s social
and econamic needs might well indicate that the balance of efforts batween
physical and life sciences ghould be adjusted,
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