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Pub lic sup port of sci ence is jus ti fied by
three pri mary in stru men tal ra tio nales: sci en -
tific ad vance is nec es sary to cre ate new wealth; 
sci en tific ad vance is nec es sary to solve par tic -
u lar so ci etal prob lems; and sci en tific ad vance
pro vides the in for ma tion nec es sary for mak ing 
ef fec tive de ci sions. Sig nif i cant and per sis tent
dis par i ties be tween prom ise and performance
accompany each of these rationales.

Our ar gu ment is that these dis par i ties in part 
re flect sci ence pol icy de ci sions made with out
ad e quate con sid er ation of broader so cial con -
texts. To ex plain this point, we pres ent an il lus -
tra tive ex am ple for each ra tio nale. We then dis -
cuss some ap proaches to more ef fec tive
contextualization of sci ence pol icy de ci sions.
Such ap proaches could im prove the ca pac ity
of sci ence pol icy to achieve de sired so cial out -
comes, and re duce the po ten tial for and mag ni -
tude of neg a tive out comes. Fail ing this, they
could at least cre ate more re al is tic ex pec ta -
tions and un der stand ings of the roles, and
limits, of science in society.

What Sci ence Pol icy Is

Sci ence pol icy is the de ci sion pro cess
through which in di vid u als and in sti tu tions al -
lo cate and or ga nize the in tel lec tual and fis cal
re sources that en able the con duct of sci en tific
re search. The prox i mate con se quence of sci -
ence pol icy in the U.S. fed eral gov ern ment is
the $118 bil lion that was spent in 2003 on pub -
licly funded re search and de vel op ment (R&D)
en ter prise (AAAS, 2004). On a global ba sis,
gov ern ment sci ence pol icy de ci sions are re -
spon si ble for the al lo ca tion of per haps three
times this amount (OECD, 2003). Through
these ex pen di tures, sci ence pol icy de ci sions
are a powerful catalyst for social and economic 
change.

Sci ence pol icy in the United States fed eral
gov ern ment is car ried out at many lev els and in 
many or ga ni za tions, rang ing from the Of fice
of Man age ment and Bud get in the White
House, to man ag ers of in di vid ual pro grams in
fed eral agen cies, to mem bers of Con gress who 
sit on rel e vant com mit tees. Par tic i pants in the

pol icy pro cess in clude not just elected of fi cials 
and bu reau crats, but sci en tists and a broad
range of cit i zen stake holders. There is, there -
fore, no uni fied sci ence pol icy pro cess, but it is
con cep tu ally use ful to think about a sci ence
pol icy as the ag gre gate of the decisions that are 
made in these many policy venues.

Pub lic fund ing for sci ence is jus ti fied pri -
mar ily on the ba sis of an tic i pated and spec i fied 
so ci etal ben e fits. The foun da tional case, and
Amer ica’s most im por tant sci ence pol icy doc -
u ment, is Vannevar Bush’s Sci ence—the End -
less Fron tier (1945), which stated, for ex am -
ple, that “ad vances in sci ence will also bring
higher stan dards of liv ing, will lead to the pre -
ven tion or cure of dis eases, will pro mote con -
ser va tion of our lim ited na tional re sources,
and will as sure means of defense against
aggression” (9).

Bush’s com pel ling rhet o ric helped set the
stage in sub se quent de cades for the av a lanche
of prom ises made on be half of pub lic sci ence
by a va ri ety of gov ern ment agen cies and sci -
ence ad vo cacy groups. Pro mo tion of “ba sic”
re search fo cuses on ex pand ing the res er voir of
knowl edge as a ba sis for solv ing a broad range
of prob lems. “Di rected” ba sic and ap plied re -
search are jus ti fied for their po ten tial to solve
par tic u lar prob lems. But in all cases, it is the
prom ise of con crete so cial ben e fits that ra tio -
nal izes the de mand for pub lic sup port of sci -
ence, and mo ti vates sci ence pol icy mak ing.
For ex am ple, a May 2004 ad ver tise ment in the
Wash ing ton Post ad vo cat ing more fed eral sup -
port for un di rected, ba sic re search none the less
con nects such re search to spe cific, ben e fi cial
ap pli ca tions: “Re search in Ba sic Sci ence
Brings In no va tions that Im prove our Lives . . .
Like So lar En ergy” (Uni ver sity Re search As -
so ci a tion, Inc., 2004). The un stated as sump -
tion in such as ser tions is that the so ci etal ben e -
fits of sci ence are in her ent in the sci ence itself.
Indeed, the idea that social benefit resides in
science is the foundation of modern science
policy dogma.

Sci en tific ad vance, how ever, is usu ally ac -
com pa nied by a range of so ci etal out comes.
For ex am ple, sci ence-based tech no log i cal in -
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no va tion, of fered as the key to eco nomic
growth in mod ern so ci ety, is also im pli cated in
in creased con cen tra tion of global wealth and
grad ual but pro gres sive dis en fran chise ment of
the man u fac tur ing workforce. In the United
States, a re cent man i fes ta tion of this dis en fran -
chise ment is the so-called “job less re cov ery”
where mea sur able out puts have in creased on a
per-worker basis, without concomitant
increases in employment.

This range of out comes might be most ap -
par ent in med i cine. Bio med i cal re search is
funded at ro bust and rap idly in creas ing lev els
be cause of the ex pec ta tion that it will cure
some dis eases and pre vent oth ers. Mean while,
in fec tious dis eases are re sur gent through out
the world, and the ris ing costs of health care in
af flu ent coun tries are fast out strip ping the ca -
pa bil ity of so ci ety to pay for them. In the area
of the en vi ron ment, bil lions are spent each
year on re search aimed at re duc ing un cer tain -
ties and clar i fy ing po lit i cal op tions for ad -
dress ing the chal lenge of global cli mate
change, yet a po lit i cal so lu tion to the prob lem
remains out of reach, and climate impacts
continue to mount.

Our point is cer tainly not that sci ence is the
“cause” of such com plex and of ten par a dox i -
cal out comes, but that sci ence is only one
among many in ter twined causes. His tor i cally,
this com plex and at ten u ated cou pling be tween
the con duct of sci ence and the out comes of sci -
ence in so ci ety has been the foun da tion of a
cen tral claim of sci ence pol icy—that nei ther
the course of sci ence, which be gins with the
un fet tered ex plo ra tion of fun da men tal phe -
nom ena of na ture, nor its use by and out comes
in so ci ety, can be pre dicted in de tail and far in
ad vance (e.g., Bush, 1945; Com mit tee on Sci -
ence, En gi neer ing, and Public Policy, 1993;
House Committee on Science, 1998).

This claim is ac com pa nied by an other,
more sub tle but om ni pres ent one: that ben e fits
flow more or less au to mat i cally and in ev i ta bly
from re search, and are thus in her ent in the pro -
cess of knowl edge pro duc tion it self. Un de sir -
able out comes are the con se quences of fac tors
ex trin sic to the sci ence. To gether these two
claims jus tify sci ence pol i cies that fo cus on en -
sur ing the health of an au ton o mous sci en tific
en ter prise as mea sured by cri te ria in ter nal to
that en ter prise, such as lev els of fund ing, pro -
duc tion of pa pers, pat ents, Ph.Ds and No bel
prizes, and the op er a tion of qual ity con trol
mech a nisms, such as peer re view, that as sure

the health and ef fec tive ness of, in Mi chael
Polanyi’s mem o ra ble term, “The Re pub lic of
Sci ence” (Polanyi, 1962; see also Wein berg,
1963; Panel on Sci en tific Re spon si bil ity,
1992). The in ter nal health of the en ter prise
guar an tees the ex ter nal ben e fits to so ci ety. The 
met rics of health in clude out puts (e.g., pat ents, 
pub li ca tions), but not outcomes (Sarewitz,
1996).

Econ o mists of sci ence and tech nol ogy have 
made mod est strides in eval u at ing the eco -
nomic rate of re turn on pub lic in vest ments in
sci ence, which ap par ently are sig nif i cant (e.g.,
Griliches, 1995) but such work in ev i ta bly re in -
forces the ten dency to ward un der stand ing sci -
ence only in terms of its ben e fits. Anal y sis and
tools that seek to un der stand and as sess the
con nec tions be tween sci ence pol icy de ci sions
and non-eco nomic so cial out comes are vir tu -
ally ab sent from both sci ence pol icy schol ar -
ship and prac tice. Sci ence pol icy dogma ren -
ders such ef forts both im pos si ble (due to the
un pre  dic t  abi l  i ty  of  out  comes)  and
unnecessary (due to the automatic nature of
benefits).

If, how ever, the out comes of sci ence are de -
ter mined or co-de ter mined by fac tors ex trin sic
to sci ence, then no de fen si ble claim can be
made about pu ta tive ben e fits (or, for that mat -
ter, det ri men tal ef fects) based solely on the at -
trib utes of the re search and the in ter nal op er a -
tions of the sci ence en ter prise. Sci ence is
al ways ap plied within a broader prob lem con -
text. Put some what dif fer ently, when it co mes
to so cial prob lems, sci ence can not solve any -
thing; sci ence works within a broader set of so -
cial, cul tural, po lit i cal, and eco nomic con di -
tions in con trib ut ing to so lu tions and
prob lems. While schol ar ship in the area of sci -
ence and tech nol ogy stud ies has doc u mented
from many per spec tives this con tex tual
embeddedness of sci ence (e.g., Jasanoff et al.,
1995), the ques tion of what this embeddedness 
im plies for the re la tions be tween sci ence pol -
icy de ci sions and spe cific so cial out comes has
been gen er ally neglected (but see, e.g., Lyall et 
al., 2004; and Bozeman and Sarewitz, in
press).

Any claim that sci ence will lead to a par tic -
u lar so cial out come—pos i tive or neg a tive—
should be viewed with sus pi cion. But most sci -
ence pol i cies are jus ti fied solely on the claim
of ben e fit, are ad vo cated largely in terms of the 
re source needs of the re search en ter prise, and
are ad vanced with lit tle con sid er ation of broad
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so cial con text. Given the com plex link ages be -
tween re search in puts and so cial out comes,
such pol i cies should not be ex pected to ful fill
spe cific prom ises, and should be ex pected to
yield unexpected and contradictory outcomes.

To more fully ex plain our ar gu ment, we
now briefly dis cuss com plex out comes as so ci -
ated with the three pri mary in stru men tal ra tio -
nales of sci ence pol icy: cre at ing wealth; solv -
ing so ci etal prob lems; and pro vid ing
in for ma tion for de ci sion mak ing. We fo cus, re -
spec tively, on the ex am ples of wealth dis tri bu -
tion, health out comes in de vel op ing nations,
and global climate change.

Sci ence and the Cre ation of Wealth:

In no va tion and In equal ity

If there is a core prem ise for na tional in vest -
ments in sci ence, it is the prom ise of widely
dis trib uted eco nomic ben e fit. Wrote Vannevar
Bush:

One of our hopes is that af ter [World War II]
there will be full em ploy ment. . . . To cre ate
more jobs we must make new and better and
cheaper prod ucts. We want plenty of new, vig -
or ous en ter prises. But new prod ucts and pro -
cesses are not born full-grown. They are
founded on new prin ci ples and new con cep tions 
which in turn re sult from ba sic sci en tific re -
search. (1945, 6)

Con sider, for in stance, the case of
nanoscience and nanotechnology, a new re -
search area that has at tracted hun dreds of mil -
lions of dol lars in pub lic in vest ment. The de -
vel op ment of nanotechnology is sup posed to
al low in dus try to cre ate lim it less sup plies of
prod ucts with re duced costs, end ing the de -
pend ency on tra di tional raw ma te ri als and lim -
it ing en vi ron men tal im pact. More over,
nanotechnology is con sid ered the core of the
next in dus trial rev o lu tion in both the post-in -
dus trial and the in dus tri al iz ing worlds (In ter -
agency Working Group, 1999; Mantel, 2003;
Garcia, 2004).

The idea of eco nomic growth as a di rect
con se quence of in vest ments in ba sic sci ence
(via tech no log i cal in no va tion based on that
sci ence) be came dom i nant af ter WWII. Dur -
ing the 1980s, how ever, the re la tion ship be -
tween sci ence, in no va tion and eco nomic per -
for mance started to be an a lyzed through more
com plex, non lin ear ap proaches in spired by

econ o mist Jo seph Schumpeter´s the ory of in -
no va tion (Dosi et al., 1988; Nel son, 1993; and
Free man and Soete, 1997). From this per spec -
tive, the eco nomic per for mance of na tions can
be un der stood in terms of na tional “in no va tion
sys tems,” and the cre ation and use of new
knowl edge can be rec og nized as the fuel for
such sys tems (Mowery and Rosenberg, 1993;
Odigari and Oto, 1993; Nel son, 2000; Kim,
2001; Gabriele, 2003). These con nec tions jus -
tify a gen eral com mit ment to pub licly funded
sci ence, es pe cially sci ence that, how ever “ba -
sic,” has some po ten tial link to in no va tion and
technology development (House Committee
on Science, 1998; and Stokes, 1997).

How ever, the ex pe ri ence of the past 30 or
more years shows that the phe nom e non of sci -
ence- and tech nol ogy-based eco nomic growth
seems to be ac com pa nied by in creas ing in -
equal ity in dis tri bu tion of eco nomic ben e fits
(No ble, 1995; Lesinger, 2002; Arocena and
Senker, 2003; and World Bank, 2004). This in -
equal ity ap pears on nu mer ous fronts, in clud -
ing high un em ploy ment and un der em ploy -
ment rates, per sis tent lev els of pov erty, and
soar ing con cen tra tion of wealth, each of which 
are ap par ent both within na tions and be tween
na tions on a global ba sis, even as global wealth 
con tin ues to grow (Sen, 1997; Castells, 2000;
US Cen sus, 2000; Wade, 2001; inequality.org,
2003; and ILO, 2004).

The cur rent em ploy ment sit u a tion, for ex -
am ple, stands in strik ing con trast with the
prom ises of a better qual ity of life that in vest -
ment in sci ence and in no va tion would al low.
The ILO es ti mates 185.9 mil lion un em ployed
world wide in 2003, the high est level ever re -
corded (ILO, 2004, 9). Al though the sit u a tion
is es pe cially bad in less de vel oped coun tries,
all highly in dus tri al ized na tions have ex pe ri -
enced high unemployment rates since the
1970s.

The causes of un em ploy ment are com plex
and mul ti fac eted, and cer tainly in clude eco -
nomic slow down and pop u la tion in crease. The 
con nec tions be tween un em ploy ment and sci -
ence-and-tech nol ogy-based in no va tion is a
par tic u larly con tro ver sial is sue (Kaplinsky,
1987; Mattoso, 2000; and Hatch and Clinton,
2000), but in creases in pro duc tiv ity brought
about by new tech nol o gies and new pro duc -
tion prac tices is a cen tral at trib ute of in no va -
tion and wealth cre ation (Fig ure 1). In the U.S., 
an ob vi ous con se quence in some man u fac tur -
ing sec tors, such as tex tiles, ap parel, and heavy 
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ma chin ery, has been ab so lute re duc tion of em -
ploy ment (Hatch and Clinton, 2000). Even
new and dy namic in dus tries such as in for ma -
tion and com mu ni ca tion tech nol ogy, which
had been cre at ing new jobs dur ing the 1980s
and 1990s, are ex pected to de mand fewer jobs
in the first de cade of the 2000s, ac cord ing to
U.S. Bu reau of La bor Sta tis tics em ploy ment
pro jec tions (BLS, 2004). Sig nif i cant shifts in
the char ac ter of em ploy ment is part of the
same pro cess, with lower-skilled jobs in the
high-pay ing man u fac tur ing sec tor giv ing way
to lower-pay ing ser vice sec tor jobs (USDOL,
2003; Amer i can Pros pect 2003; and Bellamy
Fos ter et al., 2004). In de vel op ing coun tries
such as those of Latin Amer ica, in dus try ef -
forts to adapt to new pro duc tion and com pet i -
tive ness con di tions dur ing the last twenty
years have also had adverse consequences on
employment (Katz, 2001; Delgado Wise and
Invernizzi, 2002; and Invernizzi, 2004).

The global pro lif er a tion of sci en tific and
tech no log i cal ca pac ity has not been suf fi cient
to quell the growth of eco nomic in equal ity. In -
deed, at the global scale, ris ing con cen tra tion
of na tional wealth has been a cen tral el e ment
of eco nomic de vel op ment for 300 years, cor re -
lat ing strongly with con cen tra tion of tech ni cal
ca pac ity. Be tween 1960 and the end of the
1990s, the in come gap be tween the top and
bot tom twenty per cent of world pop u la tion
more than dou bled, in creas ing from 30:1 to
74:1 (Leisenger, 2002).

Sci ence and tech nol ogy pol icy are ob vi -
ously not them selves di rectly re spon si ble for

ris ing in equal ity or un em ploy ment—but nei -
ther are they di rectly re spon si ble for eco nomic
growth. Need less to say, pub lic in vest ments in
sci ence and tech nol ogy are jus ti fied on the ba -
sis of prom ised growth, not on the ba sis of an -
tic i pated fu ture in creases in un em ploy ment
and wealth dis par ity—al though em ploy ers
have of ten adopted new tech nol o gies with the
ex plicit in tent of re duc ing the num ber of their
em ploy ees (e.g., No ble, 1986). Our point is
that while such out comes have been ac com pa -
ny ing the ad vance of knowl edge and in no va -
tion, sci ence pol icy de ci sion pro cesses have
con sis tently failed to con sider their im pli ca -
tions. In no va tion pol icy con tin ues to fo cus on
in no va tion per se, con sid er ing it as an in her -
ently and ex clu sively pos i tive con trib u tor to
eco nomic and so cial de vel op ment, and failing
to consider the implications of persistent,
adverse social outcomes for policy design.

Sci ence and Prob lem-Solv ing:
Med i cal Re search and Global Health

The moral cri sis cre ated by in eq ui ta ble ac -
cess to AIDS drugs is per haps the ar che typal
ex am ple of how the prom ise of sci ence in ter -
acts with the real world to cre ate com plex out -
comes. More than 90 per cent of AIDS suf fer ers 
world wide can not af ford the life-sav ing treat -
ments avail able to pa tients in af flu ent countries 
(UNAIDS/WHO, 2002).

The prob lem partly re flects how R&D ac tiv -
i ties are par ti tioned in so ci ety, with fun da men -
tal re search typ i cally sup ported by pub lic
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funds and ap plied re search and de vel op ment
in creas ingly the re spon si bil ity of the pri vate
sec tor (Kettler & Towse, 2001). Be cause cor -
po ra tions must re cover their R&D in vest ments 
and re ward their stock hold ers, they fo cus on
prob lems with high po ten tial re turns, charge
what the mar ket will bear for prod ucts, and of -
ten pro tect them with pat ents. They also de -
velop prod ucts ap pro pri ate to the healthcare
in fra struc ture of high-tech societies (MSF/
DND, 2001).

Ef forts to broaden ac cess to AIDS drugs
have fo cused on of fer ing ge neric prod ucts at
re duced prices to poor coun tries, es pe cially in
Af rica (MSF, 2003; and Vedantam, 2004). In
other cases, no ta bly Brazil, in-coun try ge neric
drug pro duc tion in vi o la tion of in tel lec tual
prop erty re gimes has been cho sen to in crease
dis tri bu tional eq uity. Un der po lit i cal pres sure,
large phar ma ceu ti cal cor po ra tions have agreed 
to lower prices in Third World Coun tries such
as Brazil (Bermudez et al., 2002).

We note, how ever, that these re ac tions
come fif teen years af ter ma jor pub lic re search
in vest ments were first stim u lated by the rapid
in crease in AIDS in ci dence world wide, and
that they are un likely to save the lives of most
AIDS suf fer ers in the world to day. Could dif -
fer ent sci ence pol i cies have led to better
outcomes?

Pub lic-pri vate part ner ships (PPPs) in bio -
med i cal re search have re cently emerged as a
new mech a nism for fund ing sci ence aimed at
the health prob lems of de vel op ing coun tries.
PPPs are non-profit or ga ni za tions whose par -
tic i pants may in clude phar ma ceu ti cal com pa -
nies, na tional and in ter na tional pub lic in sti tu -
tions, char i ta ble foun da tions, and other
nongovernmental or ga ni za tions in ter ested in
global pub lic health. Do na tions from foun da -
tions, gov ern ments, and in ter na tional or ga ni -
za tions sub si dize the sci en tific ca pa bil i ties of
cor po ra tions to ad dress prob lems that the pri -
vate sec tor would oth er wise ig nore, such as
drugs and vac cines for trop i cal dis eases. PPPs
also al low greater flex i bil ity in pric ing and dis -
tri bu tion pol i cies for re search prod ucts. Over
ninety-one health PPPs are now in op er a tion,
in clud ing the In ter na tional AIDS Vac cine Ini -
tia tive, Roll Back Malaria, and the Global
Alliance for Vaccines and Immunizations
(Foladori, 2003a; and 2003b).

PPPs, in other words, are a sci ence pol icy
in no va tion aimed at push ing R&D in di rec -
tions it would not go us ing more con ven tional

pol icy ap proaches. They re spond to a global
con text in which the prom ise of bio med i cal
sci ence can only be re deemed by a small per -
cent age of peo ple in the world. Yet PPPs only
in ter nal ize one el e ment of that con text—lack
of mar ket in cen tives in small un der de vel oped
coun tries. Phar ma ceu ti cal cor po ra tions will
not al low large de vel op ing mar kets such as
China, Brazil or In dia to ben e fit from the part -
ner ships. They still re flect an ap proach to sci -
ence and tech nol ogy that treats re search prod -
ucts as the func tional equiv a lent of prob lem
so lu tions. They do not ad dress the un der ly ing
causes of dis ease in the de vel op ing world, nor
do they nec es sar ily separate themselves from
the interests of the pharmaceutical industry.

Even in the case of pre ven tive ef forts, such
as R&D on vac cines, PPPs are in ter ested in
new vac cines (e.g., Hep a ti tis B), while con tin -
u ing to ne glect im mu ni za tion against dis eases
for which vac cines have ex isted for years
(LSHTM, et al., 2002; and Hardon, 2001).
This trend is en cour aged be cause PPPs gen er -
ally hold pat ents on the prod ucts they pro duce
and can thus cre ate self-sus tain ing rev e nue by
in vent ing new prod ucts. Sim i larly, par tic i pat -
ing phar ma ceu ti cal com pa nies may gain tax
ben e fits, op por tu ni ties to cre ate and open new
mar kets, in for ma tion and re sults from other
com pa nies col lab o rat ing in the PPP, and ad di -
tional sup port for R&D from the PPP (Kettler
and White, 2003). In to tal, the PPPs and the
col lab o rat ing cor po ra tions ben e fit more from
in vent ing new vac cines than from dis sem i nat -
ing old ones. More over, the use of pat ents as an 
in cen tive for cor po ra tions to par tic i pate in
PPPs privatizes bio med i cal re search re sults
that are paid for with non-pri vate funds, and
thus may re duce pub lic ac cess to knowl edge
that should ar gu ably be a pub lic good. Even in
cases where PPPs are not seek ing pat ents, they
are still abid ing by in ter na tional pat ent agree -
ments that limit the con di tions un der which
ge neric drugs can be sold in de vel op ing coun -
tries, and thus limit access of poor people to
existing treatments. Table 1 summarizes
various arguments for and against PPPs.

The his tor i cal re la tion ship be tween dis ease
and de vel op ment shows that the di rec tion of
cau sa tion typ i cally runs from eco nomic de vel -
op ment and eq uity to im proved health, and not
the other way around. The de cline of most ma -
jor in fec tious dis eases in west ern coun tries co -
in cides with im prove ments in in fra struc ture
and stan dard of liv ing. Ef fec tive med i cal in ter -
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ven tions have usu ally ar rived af ter dis ease in -
ci dences were al ready on the de cline (Dub lin,
1948; McKeown, 1988; and Delarue, 1980).
Con versely, ma jor im prove ments in life ex pec -
tancy in many of the poor est coun tries in the
world have not translated into commensurate
increases in standard of living.

These com plex re la tions sug gest that PPPs
will nei ther be able to re verse the grow ing pub -
lic health cri sis in many de vel op ing coun tries,
nor cat a lyze eco nomic growth: ex treme in eq -
ui ties in wealth dis tri bu tion in many de vel op -
ing coun tries are likely to keep peo ple mired in 
both pov erty and dis ease. This re la tion ship is

PHI LOS O PHY TO DAY

96

Item Ar gu ment in Fa vor of
PPPs

Con cerns Au thors

R&D Orientation PPPs could deal with ne glected

diseses for less de vel oped coun -

tries. For the pub lic sec tor it will

be more costly and inefficent too

de velop skills on F&D that phar -

ma ceu ti cal cor po ra tions

(pharma) al ready have.

Pharma will only particpate on new

drugs or vac cines that would be

pat ented. Old in fec tious dis eases

with out pat ents could reemerge.

Ben e fits will only reach less de vel -

oped coun tries with no mar ket.

Pharma will not per mit low prices to 

reach im por tant mar kets such as

In dia, brazil, or China. Poor peo ple

from de vel oped coun tries will not be 

con sid ered. Pub lic R&"D had

hsitorically benn ca pa ble of pro duc -

ing vac cines and new drugs (po lio,

can cer, men in gi tis), or rep li cat ing

oth ers (AIDS).

Ev ans, T, 2001

Hardon, 2001

Orbinski, 2001

Han cock, 1998

Re duce Risk &
In crease Resoures

Sustainability

PPPs could lower the risk of

R&D. The World Health Or ga ni -

za tion (WHO) needs to in crease

its bud get and PPPs raises

funds.

No body is ac count able for PPPs

out comes. Share hold ers do not par -

tic i pate in de ci sions. Some stud ies

show an in crease in costs of PPPs.

There are other ways than phi lan -

thropy to deal with R&D, such as

tax a tion, pub lic pro duc tion and dis -

tri bu tion. R&D on drugs and vac -

cines need a long term bud get. It is

doubt ful if PPPs could be sus tained 

by do na tions; still push & pull mech -

a nisms will be needed. The WHO

splits world health pol i cies into sev -

eral PPPs, which raises doubts

about ef fi ciency.

Pollock et al, 2002

Kettler & Towse, 2001

Lob-Levyt, 2001

Orbinski, 2001

Walt, 2000

Han cock, 1998

Muraskin, 2002

Mu tual Con fi dence Be -
tween U.N. and Cor po -
ra tions

PPPs rep re sent the way to ad -

dress health prob lems

His tory shows cor po ra tions have

used the U.N. for pri vate in ter ests.

The U.N can not mon i tor cor po rate

re spon si bil ity. There is a hid den

agenda for cor po ra tions: po lit i cal in -

flu ence, set the global pub lic

agenda, en hance le git i macy, pro -

mote im age, mar ket pen e tra tion. 

Boseley, 2003

Ollila, 2003

Rich ter, 2003

Dukes, 2002

Yamey, 2002

Buse & Waxman, 2001

Han cock, 1998

Is There an Al ter na tive
to PPPs?

PPPs rep re sent the way to ad -

dress health prob lems

PPPs will only deal with dis eases of 

pharma in ter ests. 1/4 of PPPs are

for AIDS and for less de vel oped

coun tries. There are al ter na tives:

pub lic R&D and de liv ery of med i -

cine and vac cines.

Ollila, 2003

Rich ter, 2003

Muraskin, 2002

Vakhovskiy, 2001

Han cock, 1998
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viv idly il lus trated by the work of an thro pol o -
gist Pe ter Brown (1987), who tested the hy -
poth e sis that ma laria was block ing eco nomic

de vel op ment on the is land of Sar dinia in the
pe riod af ter World War II. He con cluded that
the “macroparasitism” of land own ers drained
thirty per cent of the pro duc tion ca pac ity from
peas ants in the form of rents, while the
“microparasitism” of ma laria ac counted for
less than ten per cent re duc tion in their gross
pro duc tion. The ef fects of so cial re la tions
were at least three times greater than the effects 
of the disease.

Fi nally, PPPs re flect a char ity-based model
of de vel op ment aid that does not fos ter in -
creased tech no log i cal ca pac ity among de vel -
op ing coun tries. PPPs may suc cess fully de -
velop drugs and vac cines that can save lives.
But they are un likely to ma te ri ally im prove the
lot of the poor est na tions. Un der typ i cal con di -
tions suf fered by com mu ni ties in pov erty, even 
if a dis ease is elim i nated, a new one is likely to
take its place (Ev ans et al., 1991). Sci ence pol i -
cies de signed with out aware ness of this
context are unlikely to fulfill their promise.

Sci ence and De ci sion Mak ing: The Im -
pacts of Cli mate Change

Global cli mate change has emerged over
the past sev eral de cades as a gal va niz ing en vi -
ron men tal is sue that pres ents enor mous chal -
lenges for de ci sion mak ers across a va ri ety of

so ci etal ac tiv i ties rang ing from ag ri cul ture and
en ergy to pub lic health and safety. Given the
com plex i ties and un cer tain ties in volved, de ci -
sion mak ers have turned to sci ence to pro vide
in for ma tion that can guide ef fec tive ac tion, and 
most re search has fo cused on un der stand ing
the dy nam ics of cli mate be hav ior and char ac -
ter iz ing the causes and fu ture of cli mate
change. Pol icy de bate, in turn, has fo cused on
the prob lem of mit i gat ing po ten tial hu man dis -
rup tion of the climate system, especially
through reduced emissions of greenhouse
gases.

The foun da tional sci ence pol icy claim here
is that re search on cli mate will en able better
de ci sions through en hanced un der stand ing of
cli mate func tion and re duced un cer tainty
about fu ture cli mate be hav ior (e.g., Cli mate
Change Sci ence Pro gram, 2003). The idea, of
course, is that sci en tific un der stand ing of cli -
mate change is the ap pro pri ate ba sis for ef fec -
tive ac tion, be cause ac tion must be rooted, first
and fore most, in a fac tual un der stand ing of the
world. This idea is fur ther rooted in the be lief
that such ap pro pri ate ac tion can lead to the
con trol of fu ture cli mate be hav ior, and through
such con trol, the re duc tion of ad verse cli mate
im pacts on so ci ety. This line of ar gu ment has
thus far jus ti fied on the or der of twenty bil lion
dol lars of re search in the U.S. alone. How ever,
it is fair to say that, be yond the in tense dip lo -
matic and po lit i cal ac tiv ity sur round ing the ne -
go ti a tion of the Kyoto Pro to col and re lated
trea ties, lit tle prog ress has been made to ward
re duc ing green house gas emis sions. More im -
por tantly, this path has led to virtually no
progress on reducing the negative impacts of
climate on society.

For ex am ple, the pros pect of cli mate change 
stim u lates the con cern that chang ing weather
and cli mate pat terns will re sult in greater dis -
rup tion to so ci ety, es pe cially in the de vel op ing
world (e.g., Mc Car thy et al., 2001). In this con -
text, con sider the cat a strophic con se quences of 
Hur ri cane Mitch in 1999, which in cluded more 
than 10,000 deaths in Nic a ra gua and Hon du -
ras, as well as the vir tual de struc tion of those
na tions’ econ o mies and a sub se quent chol era
out break (Alvarez et al., 2001). As a weather
phe nom e non, hur ri cane Mitch was not un prec -
e dented. Its dire con se quences grew out of the
vul ner a bil ity of the im pov er ished so ci et ies that 
lay in its path, with their dense pop u la tions,
poor in fra struc ture, un reg u lated de vel op ment,
ram pant en vi ron men tal deg ra da tion, and in ef -
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fec tive re sponse ca pa bil i ties. No amount of
un der stand ing of the fu ture of cli mate be hav -
ior can change those causal fac tors. In deed, the 
cur rent state-of-the-sci ence sug gests that, in
the com ing de cades, de mo graphic and so cio -
eco nomic changes are likely to be twenty to
sixty times more im por tant in con trib ut ing to
economic losses from hurricanes and
typhoons than climate change (Figure 2; and
Pielke et al., 2000).

Sim i lar ar gu ments ap ply to other an tic i -
pated ar eas of cli mate change im pact. For ex -
am ple, cli mate change may in flu ence pat terns
of pre cip i ta tion and evap o ra tion, but pop u la -
tion growth and other sources of grow ing wa -
ter con sump tion ap pear to be much more sig -
nif i cant driv ers of wa ter re source de ple tion
than global warm ing (e.g., Vorosmarty et al.,
2000). In the arena of pub lic health, cli mate
change is sug gested as a pos si ble cause for the
spread of nor mally trop i cal dis eases into tem -
per ate cli mates. Yet given the well-doc u -
mented so cio eco nomic or i gins of most se vere
in fec tious dis eases, not to men tion the fact that 
such dis eases al ready af fect mil lions through -
out the world, it seems im plau si ble that re duc -
ing cli mate change could be an ef fi cient path to 
con trol ling in fec tious dis ease. Over all, re duc -
ing the hu man in flu ence on cli mate be hav ior is 
an ex tremely in di rect way to con front the
many prob lems that are of ten at trib uted to cli -
mate change. More over, given the com plex i -
ties of both cli mate and so ci ety, it will never be
pos si ble to de ter mine how changes in, say,
greenhouse gas emissions translate, via
changing climate behavior, into beneficial
social impacts.

This is not to ar gue against emis sions re duc -
tions. Cer tainly it would be wise to min i mize
the po ten tial for hu man-in duced changes in
cli mate be hav ior. But the logic that un der lies
cli mate sci ence pol icy as serts a causal chain
that is im plau si ble: from sci en tific un der stand -
ing on cli mate, to ap pro pri ate ac tion (that over -
comes en trenched vested in ter ests) on emis -
sions re duc tion, to ben e fi cial con se quences in
terms of con trol ling cli mate im pacts. Mean -
while, since the 1970s, U.S. pub lic and pri vate
in vest ment in en ergy R&D has de clined by al -
most two-thirds, in real dol lars (En ergy Re -
search Agency, 2001). This is an in cred i ble
coun ter point to the bil lions spent on cli mate
change re search, and is prima fa cia ev i dence
for the fail ure, even on its own terms, of cli -
mate sci ence pol icy. This fail ure strongly re -

flects the power, and dan ger, of a sci ence pol -
icy dogma that as serts that more sci en tific un -
der stand ing must lead to more so ci etal ben e fit, 
and thus  a l  lows prob lems rooted in
socioeconomics and politics to be redefined as
agendas for scientific research.

To ward a Con tex tual Foun da tion
for Sci ence Pol icy

Any claim that a par tic u lar sci en tific re -
search or tech nol ogy de vel op ment pro gram
will lead to a par tic u lar so cial out come re duces 
a com plex so cial prob lem to a sci ence pol icy
prob lem. Sci ence and tech nol ogy can not cor -
rectly be thought of as the start ing point of a
causal chain lead ing to a par tic u lar spec i fied
so cial out come; rather, they must be un der -
stood as el e ments of a com plex context from
which outcomes emerge.

If this is cor rect, then con ven tional ra tio -
nales for sci ence pol icy as a pro cess of al lo cat -
ing re sources for the cre ation of knowl edge
and in no va tion make no sense. Ei ther the claim 
that par tic u lar sci ence in vest ments will lead to
par tic u lar so cial ben e fits must be aban doned
as in co her ent, or sci ence pol icy de ci sion mak -
ing in gen eral must be in formed by a much
deeper un der stand ing of the con texts within
which so cial prob lems de velop and can be
con fronted. The first al ter na tive is not po lit i -
cally vi a ble be cause to give up on the claim of
par tic u lar ben e fits would as sur edly un der mine 
the claim to the pub lic re sources upon which
sci ence de pends. The sec ond al ter na tive seems 
to de mand an an a lyt i cal breadth that real world 
pol icy mak ing is un likely to be able to achieve
and from which it is unlikely to be able to
benefit.

A third pos si bil ity would be to ex tend the
no tion of sci ence pol icy it self to give equal
weight to the pro cesses of knowl edge cre ation
and use. The the o ret i cal ba sis for this
reconceptualization is by now well-es tab -
lished, and rests on two ideas: first, that on go -
ing com mu ni ca tion be tween the pro duc ers and 
us ers of knowl edge and tech nol ogy can help
cre ate more con cor dance be tween what re -
search pro duces and what us ers need; and sec -
ond, that the out comes of new knowl edge or
tech nol ogy strongly re flect the ca pac i ties of
those who are us ing them. Schol ar ship in the
eco nom ics of in no va tion and the so cial dy -
nam ics of sci ence has greatly ex panded un der -
stand ing of sci en tific re search as a so cially em -
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bed ded pro cess, and of the prod ucts of
re search as there fore coproduced by sci ence
and so ci ety (e.g., Jasanoff, 1996; and Wynne,
1991). Case-based stud ies of tech no log i cal in -
no va tion show per va sive and con tin ual feed -
backs among knowl edge cre ation, tech no log i -
cal evo lu tion, po lit i cal de ci sion-mak ing, and
the mar  ket  place (e .g . ,  Lesl ie ,  1993;
Rosenberg, 1994; and Nel son, 2000). Broad -
en ing the con stit u en cies who par tic i pate in sci -
ence pol icy de ci sions has been of fered by
schol ars as one way of better con nect ing de ci -
sions about re search to de sired out comes (e.g.,
Funtowicz and Ravetz, 1992). Ex am ples from
ar eas of re search as di verse as biomedicine,
ag ri cul ture, com puter tech nol o gies, and nat u -
ral haz ards shows that for mal and in for mal
par tic i pa tory pro cesses can in crease mu tual
un der stand ing among sci en tists and the po ten -
tial us ers of the prod ucts of sci ence, in flu enc -
ing research paths and product development in
ways that better meet user needs (e.g., Epstein,
1996; von Hippel, 1988; Cash, 2000; and
Sarewitz et al., 2000).

De mand ing equal sta tus for knowl edge cre -
ation and knowl edge use in sci ence pol icy
turns the stan dard pol icy dogma on its head in
two re lated ways. First, it rec og nizes that the
tra jec to ries of knowl edge cre ation are not
given by na ture it self, or re vealed through un -
fet tered sci en tific in quiry, but rather are a con -
se quence of many in flu ences, some in ter nal to, 
and oth ers ex ter nal to, the for mal sci en tific re -
search en ter prise (e.g., Kitcher, 2001). Sec -
ond, it lo cates the value and util ity of sci en tific
re search in those who can make use of its re -
sults, rather than in the results themselves.

These two in sights can be operationalized
in sci ence pol icy by means of a fairly sim ple
con cep tual in no va tion. The ca pac ity of a
group of peo ple or an or ga ni za tion to use
knowl edge ef fec tively to achieve de sired out -
comes can be un der stood as a “so cial tech nol -
ogy,” an es sen tial coun ter part to the “hard” or
“phys i cal” tech nol o gies and for mal ized
knowl edge that are viewed as the stan dard out -
puts of re search. So cial tech nol o gies can be
seen as em body ing the “know-how” that in -
cor po rates avail able re sources (in clud ing
phys i cal tech nol o gies) to achieve a goal (Nel -
son and Sampat, 2001), as well as the value
sys tems that in form and guide ac tion (Si mon,
1997). The global erad i ca tion of small pox re -
quired both ef fec tive, mass pro duc tion of
freeze-dried vac cines, and sur veil lance and

con tain ment strat e gies that al lowed out breaks
to be iden ti fied, iso lated, and treated. The for -
mer, phys i cal tech nol ogy was nei ther more nor 
less cru cial than the lat ter, so cial tech nol ogy
(Hopkins, 1989). In con sid er ing the three ex -
am ples sketched above, each is char ac ter ized
by a fo cus on phys i cal tech nol o gies, and a rel a -
tive ne glect of the so cial tech nol o gies and
value sys tems—the ca pa bil i ties of us ers—that 
de ter mine if and how the phys i cal tech nol o -
gies will be used. In terms of sci en tific and
tech no log i cal out puts, each ex am ple may be—
and com monly is—considered to be a
resounding science policy success. In terms of
social outcomes, however, each bears scars of
ongoing failure.

El e vat ing so cial tech nol o gies to the same
level of sig nif i cance as phys i cal tech nol o gies
does im pose an ad di tional an a lyt i cal bur den
on sci ence pol icy mak ers: they must un der -
stand not only the in sti tu tions and ac tors who
con duct the re search that they fund, but also
the in sti tu tions and ac tors who might (or might 
not) use this in for ma tion. Yet, just as sci ence
pol icy de ci sions help to cre ate new re search
in sti tu tions, fields, and com mu ni ties through
fund ing mech a nisms, so might they more rou -
tinely seek to cre ate the so cial tech nol o gies
that can help turn knowl edge and tech nol ogy
into out comes. This was pre cisely the in tent of
the Smith-Le ver Act of 1914, which cre ated
the co op er a tive ex ten sion ser vice—a so cial
tech nol ogy—to en hance com mu ni ca tion be -
tween farm ers and re search ers. Sev enty-five
years later, man u fac tur ing ex ten sion ser vices
were cre ated by the U.S. gov ern ment to help
en sure that small busi nesses are better linked
to tech no log i cal in no va tors (PL 100–418,
1988). But in gen eral sci ence pol icy de ci sion
mak ing has not been in the busi ness of en cour -
ag ing the so cial technologies that help steer
the creation and use of knowledge and
physical technology toward desired outcomes.

New eval u a tion pro ce dures must also be de -
vised to test the ca pac ity of re search pro grams
to achieve stip u lated out comes. Amaz ingly, no 
such pro ce dures are well de vel oped. This ne -
glect is in part an ac knowl edg ment of the dif fi -
culty of the task, yet so lit tle ef fort has been ap -
plied to this end that it would be pre ma ture to
sug gest use ful tools can not be pro duced. One
pre lim i nary ef fort by Catherine Lyall et al.
(2004) pres ents a model of the in ter ac tions be -
tween re search pro duc ers and us ers that asks
sys tem atic, ret ro spec tive ques tions about
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com mu ni ca tion, end-user needs, up take of re -
sults, and gen eral rel e vance of re sults, to as sess 
ac tual so cial im pacts of re search ac tiv i ties.
An other early ef fort, termed Pub lic Value
Map ping (PVM; Bozeman, 2003), would use a 
case-based ap proach to as sess, pro spec tively,
the assumptions imbedded in claims about the
outcomes of research. PVM asks:

Given a set of so cial goals and mis sions, ones in
which sci ence is in tended to play a ma jor role in
bring ing about de sired so cial out comes, are the
strat e gies for link ing and mo bi liz ing in sti tu -
tions, net work ac tors and in di vid u als vi a ble
ones? Is the un der ly ing causal logic of pro gram
or mis sion sound? Are the hu man, or ga ni za -
tional, and fi nan cial re sources in place to move
from sci ence and re search to ap pli ca tion to
desired social outcome? (Bozeman, 2003)

If such ques tions can not be an swered, how can 
any rea son able claim be made that a re search
in vest ment or pro gram will lead to a par tic u lar
benefit?

The over all point is that it is not ter ri bly dif -
fi cult to con cep tu al ize meth ods for better un -
der stand ing how knowl edge pro duc tion and
phys i cal tech nol o gies re late to knowl edge us -
ers and so cial tech nol o gies, and that such re la -
tions may of ten be a strong proxy for so cial
out comes. But such work is in its infancy.

Any ef fort to un der stand the sources of fail -
ure in the three sci ence pol icy cases out lined
above would quickly fo cus on the role of so -
cially and eco nom i cally dis en fran chised pop -
u la tions. Such pop u la tions are ill-po si tioned to 
take ad van tage of em ploy ment op por tu ni ties
in the high-tech nol ogy, ultracompetitive mar -
ket place, nor are they able to af ford the prod -
ucts of that mar ket place in ad dress ing their
health prob lems, nor is the knowl edge de vel -
oped about cli mate be hav ior able to mit i gate
their vul ner a bil ity to cli mate and weather phe -
nom ena. The req ui site so cial tech nol o gies are
ab sent. We are back to our orig i nal ques tion: If
sci ence is pro moted for its abil ity to cre ate pos -
i tive out comes, yet such out comes are de ter -
mined by fac tors extrinsic to science, on what
basis can the promise of benefits be made?

The ques tion now yields a fourth way we
might reconceptualize sci ence pol icy: as one
com po nent in a port fo lio of pol icy ap proaches
for con front ing a so cial prob lem. By start ing
with a care ful de lin ea tion of the prob lem to be
solved or the out come to be pur sued, a num ber

of dif fer ent, al though per haps closely re lated,
pol icy paths might be iden ti fied, one or more
of which would be sci en tific re search. By
view ing sci ence along with other ap proaches,
the con tex tual embeddedness of sci ence pol -
icy de ci sions would be come more ap par ent.
Re vis it ing the ex am ple of the ma laria-blocks-
de vel op ment hy poth e sis, pro moted now a days
by the Com mis sion on Mac ro eco nom ics of the 
World Health Or ga ni za tion, if the de sired out -
come is eco nomic growth, then one pol icy path 
would be elim i na tion of ma laria, but an other
surely would be re form of land ten ure pat terns, 
mar kets asym me tries, etc. In com par ing these
two ap proaches, it might be de cided that elim i -
nat ing ma laria is more prac ti ca ble, but it would 
also be clear that this would not likely yield the
eco nomic re sult that is prom ised by an
approach to science policy that views the
malaria vaccine itself as an economic
instrument.

When par tic u lar so cial out comes are
sought, sci ence pol icy de ci sions might ap pro -
pri ately be con sid ered along side other types of 
pol icy de ci sions. Trade offs might well be ap -
pro pri ate. The in sti tu tional ob sta cles to such a
pro cess are sig nif i cant, be cause sci ence pol icy
de ci sion mak ing is, by de sign, of ten iso lated
within par tic u lar agen cies and or ga ni za tions
of gov ern ment. Yet it is not very hard to vi su al -
ize de ci sion tools that could at the very least
cre ate the pos si bil ity of a discourse that
contextualizes science policy.

For ex am ple, Garfinkel and oth ers (in re -
view) have de vel oped a pro to type “so ci etal
out comes map for health re search and pol icy”
to il lus trate the var i ous el e ments that con trib -
ute to a par tic u lar de sired health out come.
Such a map al lows stake holders to vi su al ize al -
ter na tive path ways, trade-offs, and op tions
that might be cho sen in pur suit of an out come.
In the pro to type map, which con sid ers the is -
sue of perinatal health and the de sired out come 
of healthy ba bies, pol icy paths in clude pro -
grams to im prove nu tri tion for preg nant
women, screen the new born for dis eases, and
con duct re search on the causes of birth de fects
(Fig ure 3). All of these, of course, may be
worth pur su ing, but un der stand ing and com -
par ing what is known about the costs, ben e fits,
track re cord, and po ten tials of each can al low
choices to be con sid ered that are not available
in the decontextualized science policy
environment today.

PHI LOS O PHY TO DAY

100



The ide ol ogy of sci ence pol icy de rives di -
rectly from an ide ol ogy of sci ence it self where
sci en tists are viewed as com pris ing an au ton o -
mous re pub lic whose con duct and gov er nance
is largely an in ter nal mat ter, ap pro pri ately car -
ried out in iso la tion from other so ci etal ac tiv i -
ties. When this ideo log i cal foun da tion is com -
bined with the be lief that ben e fits ac crue
in ev i ta bly and au to mat i cally from the cre ation
of knowl edge and in no va tion, a strong case
can be made that sci ence pol icy de ci sions need 
not be par tic u larly sen si tive to or aware of the
so cial con text within which knowl edge and in -
no va tion are used. But spe cific ex am ples of the 
fail ure of sci ence pol icy de ci sions to achieve

prom ised so cial out comes, as well as a rich
body of the o ret i cal and em pir i cal work show -
ing the com plex feed backs among the pro duc -
tion of knowl edge and in no va tion, their use,
and so cial out comes, strongly ar gue for a more
con tex tu ally aware sci ence pol icy pro cess than 
cur rently op er ates in most set tings. Some tools 
and meth ods  that  can en able  th is
contextualization are be gin ning to be tested.
And much can be learned from a variety of at
least partial successes in such outcome-
focused areas of science as agriculture and
public health.
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