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L0 TALE
i THE ACADEMY AND IMDUSTRY

Nt hm.;;- a tirst-aurhored paper demonsteating his or her individual brilliance
anel originalicy bue has proven to be an invaluable sive leader i g
e e site leader in a large
. Many of the brigheesr graduates are atrescred to industry becanse they be
lieve that che technolagical resources and the team approach rrfﬁ:; the : h':
rnlpmrmnir'y to do their best work. For similar resons, several leadin 51:'_1“
tists in academia are exploring the possihiliey of serting up n.'me&r;'h initi: '
outside the university, These are envisioned as nonprofie institurions [}.' i
body some of the advanrages of the privare-secror '.lpprt‘uc];. The q_'mml:[' :.FEE
soon see a number of effors to devise new ways of doing modern hinmc}di il
research through structures thar ke inge account the changes in the w 'L'll
which modern biomedical science is now practiced. Many of these ::Ifml::“r 1Jril
tuke place outside universities, Universities must umiura&:m[ and res Lutu;vl
the tremendous changes thar have taken place in biomedical rcsu-ursh v[-u
the past half-century in order to continue toarrrace brilliznr r-:.“‘:e:-lrc;wrﬁ ;I:r
true challenge facing university administrators is e inwrmmr.-: new -r;ilmin':
srtive structures that facilieare science in the university withoust mr:m '
nising ies core valyes. ; o

Conelusion

Driven by scienrific discovery and by changes in how science is done, bip
medical research relarionships berween universities ancd industey have r;q:l-
frowm in extent and complexity. Partnerships berween :,mn'e-najri:!s 4:r:r]i uri‘f
vate companies have yielded undoubred benefit ro o sociery, in botk i:“'t‘

tific and economic rerms. The relationship is most successful, imweu:r 1.-.-;1:1-;
tl_m two parties acknowledge and respecr their distinee missions. For ul':iw:rs:ia
ties, one challenge of the new relationships will be to protect their core -c.-:i.m:s
through clear guidelines for individual and instinutional conflice of iriterest
A second challenge will be 1o learn from the interaction with industry |
universities might change rheir own research culture in beneficial wa',rsq it

Chapter 13

Responsible Innovation in the
Commercialized University

DAVID H. GUSTON

I.\! HES RECENT Science, Truth, and Democracy, philosopher Philip Kivches (2001)
proposes “well-ordered seience” as the deal ro whicls the orpanization of the
rescarch enterprise should aspive, Distines from povernment by “vulgar denioe-
racy,” 0 well-ondered science a highly informed public, coupled wirh a public-
spirited research commumity, sers overall research priovities. As a philosopher,
Kitcher avoids a detailed comparison of this ideal to the realicy of making sci-
ence policy in the contemporary United Seates. But he does imply thae the
reality fulls shore of the ideal on the counes of both informed public partici-
pation and unsclfish scientific senice. He therefore recognizes the needs, re-
spectively, for "sociological information required o build realistic models™ of
the construction of "tutored colleerive preferences” as well as for "a political
theory of science that will consider the varlous ways in which the interests of
actors and social nstitutions” relate to ouscomes in well-ordered science {135,
133 n. B,

It i true that there are shorrcomings in both the public and the scien-
tific community. Yer there is room for optimism about the curvent state of know-
ledige on the invelvement of the public in making rechnically complex
decisions as well as on the capacicy of existing scholarship to guide the con-
nection among researchers, instinitions, and curcomes inoscience policy. Whar
we need to preserve science in the commercialized universicy are universiny-hased
Ceners for Responsible lnnovation (CRIs) thae might contribuie o particularly
important microcosm of science, This chapuer addresses three premises abour
the commercialized university thac form the fomelation of my call for CRIs
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It also elaborates the rasks thar such centers would perform and grounds their
eperation in recent scholarship In the soctal studies of science and technalogy,

The Challenge of the Commercialized Academy

I Decemlser 2000 thie vies president for academic affairs ar Rutgers Univer.
sity, an economist by training, convened an interdisciplinary group of faculy
members in the Scarler Room, a lush conference room it Rurgerss cenral
administrative building. He questioned why the university, with its rwo T
schools, its recently powerful biomedical sciences, its long tradition in cnvi-
rommental research, it mationally reganled philosophy department, and s up-
and-coming planning and policy school, had not e brought these @Iem-::n:.*s
toserher with Jaw, ethics, amid pelicy. He challenged the facullty in artendance
to pussue what he called an initiative in law, cthics, and the sciences. The
fnculey proup mee only snce more. Lhuring the second meering, the vice presis
dent requested that participants circulare among themselves proposals for whar
such an initiative in law, ethics, and the sciences might sccomplish. This chap-
ter is the result of that call, .

The concerns that drew the Rurgers group topether were only narowly
cast s ethics or kaw. Something more subtle, perhaps, bur more profound than
the ad hoe collection of patenting genes, privacy in the Interner s, or eth-
ics training for graduate studencs suffused the Seurler Room. Ruesers was ac-
knowledging thar rhe primary task of the university—the erearion and
gi.iwuminm;il_n'! of new knowledge—has normative d imensions that the univer-
SITY was not engaging.

Invigeraring the university's primary rask with rhe TECESEATY normative
supplements requires accepring threw premises. First, lasge rescarcly univers-
ties will continue o be in the husiness of kn owledge-based innovation for a
least several generations. Even if students rum to distance learning programs
on the lnternet and pressures on tenure erode the stanus of faculmy unir:'ersi-
tics and the peaple affiliared with them will still creare new kmw.rltdue andd
seck to express it in scientific, artistic, and professional forms.

Second, universities will continue to matket new knowledpe. The com-
mercialized academy lias, in various ways, been around for o very long time.
Brooks and Randazzesc (1998) emphasize the role of the bind-grant insrir-
tions in the nineteench century and the rise of engincering education in the
early twentieth century in creating links between industry and the academy
The Massachusetts Instirute of Technology picneered entrepreneuial relations
with indusery in the first half of the twentieth century {Erzkowits 2002} nmi
in the second half of the century, academic capitalism in many nnT'rnn.:- fol-
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lowesd the glabalization of research in particular and the economy in general
{Slaughter and Leslie 1997). More recently, the Bavh-Dole Act of 1980 has
encouraged LLS. universities to become increasingly involved in the commer-
cialization of the new knowledge they produce. In the tenth annual edition
of its survey of licensing and other universiry-hased rechnology transfer prac-
tices, the Associarion of University Technology Managers (2001) provides an
overview of the prowth of echnelogy transfer acrivities. Participation in the
survey has increased from sixcy-six of the top one hundred ULS. rescarch uni-
versities to ninery-four, and the votl number of respondents increased from
30t 190 insriturions. These respondents report an increase from 6,337 in-
vention disclosures in fiscal year {FY) 1991 1o 13,032 disclosures in FY 2000,
New UL patent applications from these institutions increased from 1,643 o
6,375 over the same period. Licenses and options execured increased from
LATE 1o 4,362, and licensing income increased from 3186 million o $1.26
hillion (in current dollars) from FY 1991 o FY 2000, Respondent universi-
ties in the Unired Stares received $1.1 billion of the licensing income in FY
2000, a sum equivalent o 30 percent of research expenditures by indusery in
universities that year and approximarely 7 percent of such expenditures by
the federal government. As measured by emplovment and overall economic
acrivicy, Bayh-Dole rechnolopy rransder 5 said o have been respensible for
approscimarely 260,000 jobs and 340 billion in economic scriviey in the Uniced
States in 2000
Alrhough some research {(Mowery e al. 20011 has questioned the neces-
sity and unigueness of Bayh-Dole’s contribution ro the boom in universities’
intellecual propercy rransactlons, such activity has created @ rightening ag-
gregation of interests around rechnology transfer. Ezkowitz and Ledesdorff
(2000) call this new political econamy the triple helix of university-industry-
government relations. The new political economy is fueled not just through
licenses with royalries bur alzo through licenses with equity. The Association
of University Technology Managers, insell an example of the creation of pro-
fessional and interese groups around the commercialized academy, reports thin
licenses with equity shares to universities have increased from 142 in FY 1995
113 1?2 in F‘:’ EG:'C' '01: E|'il.‘.' "ﬁ# ﬁl.‘trtuupﬁ Furlm:d 1mn F'Ir EQL-'H}.. ﬂ{" pr_"rc-:nt are
locared in the same srare as the reporting institution, thus contributing o 2
critical trend in local and regicnal coonomic development. The nonprofit State
Science and Technology Institute emenged in 1996 to improve collaborarive
programs in science and technology for regional economic development, con-
necring with science and technology commissions or offices in dozens of stares
arcl with the Science and Technology Council of the Srates, affiliaced with
the Mational Governors Association, At the federal level, even the National
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Science Foundation has supported an interseeroral approach o research
I:_hmuﬂh its engineering research centers (sec Feller, Ailes, and Rocssner 2002
for an evaluation) inaugurared in che 19805, its more recent Partnerships for
Jnm‘nf-utmn program, and other collaborative endesvors,

Even if the new palirical economy of academic commercialization were
ot strang enough for ohservers presume irs durability, one could argue thar
it demonstrares through the narrow mensures of the marker that universitics
are behaving in a responsible way—that is, in accord with the comsidered va];
ues of the wider community. The promise of rescarch contribure to eco-
ran‘qm'c expansion is rooted in the post-World War 1 social contract for science
{(Giuseon 2000), and fulfilling this promise. is a critical element of scientific
responsibility. But the economic contribution tells only pact of the story of
respansible innovation, .

Third, another premise thar dawned on the Rueers group is thar the ¢n:
terprise of knowledge-based innovation las norgative dimensions thar sci-
ence policy confrones only marginally or in ad hoe ways, Such normative
cansequences begin with the casts, in addition to the henefits, of technology
ranster and other university-industry interactions. On campuses, marker val-
ues intrude on the scholarly enterprise by creating opportunities for conflices
of interest and commitment among fuculty and students, changing norms of
scholacly communication and marerials transfer, rurning students into con-
sumers, and poeenrially devaluing learning for its own sake {Slaughger 2001),
In chapter 11, Sheldon Krimsky reminds us that there are both local and
broader public consequences ro commercialization when universicies and their
facultics become interested participants in rechnical decisions and controver-
sies rather than disinterested observers. The ideal of whar Joel Primack and
Frank Von Hippel (1974) call public science has Been almost completely lost:
mare thin two-thirds of narional research and development spending in the
United States comes from private interests, and s significant fraction of the
remaining enethird of public money potentially compromised by interests
in commercialization or by mingling wich privace fumwls,

[n addition 1o behaving responsibly with respect w economically relevant
research through the ereation of affices of technology transfir, universities be-
gan i decade earlier ro behave responsibly with respect to luman and animal
research subjects by ereating insticurional revicw boards ([RBs). These acrivie
ties, however, cleary need irtyprovement, as demonstraned by Jesse Gelsinger's
tragic death during a genetic therapy wial ar the University of Pennsylvania,
I‘n fF‘II.Ei case, the director of the research institute housing the rescarch held
: E-:::;::: LI::T;:: _!:]l:é,b fg;ﬂ founded by one researcher, which helped finance
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TCt:l-lI'.li'lII:'-'ﬂ}' In-'mt_l:r.‘:r Hl'l'i_l !HH‘ F[Kl“’ |i'“‘|t (1En] 'ﬂ;,'T.\:ili-.:E LAl :NJL}]—'T i r[".‘ip‘f'ln-
sible posttlon when the opportuniey arcives. Yer the protection of research sub-
jeets and the contribution of university-Based research to the coconomy do non
exhimst the scope of the ethical, legal, and social implications of innovation.
The societal value of knowledpe creation cannor be measured merely by Hi-
censing income, and the erhical durles of research are nor encirely discharged
E:n_,' uhlnimng informed consent. Derek Bok (1982) realized this two decades
ago when he delved into the social Itﬁlkﬁllilll'}i!ifltﬁ of the madem UNAVETSIEY.
Bok wondered, in a world remade by knowledge-based innovation, “shoukd
academic freedom exrend o university lnhortonies thar could produce dis-
covertes of awesome power aied destructive force? Theve are many grades of
distinerion berween academic freedom and intellectunl seevitude, juse us chere
are many critical societal effeces short of “awesome power and destructive
force.” The point, familiar o students of science and technology, is simply
thar knowledee-based innovation helps creste many patterns of society to
which people must respond, wsually without having had any choice in those
pacterns—whether through design, vecident, or neglect (Winner 1977).

Unforconacely, lietle is known shour how these patverns are created. There
is a rale for knowledee crearion snd dissemination around the normarive di-
mensions of knowledze creation itself, and univemsities therefore have a role
i this reflexive enterpeise. New ways mast be found to manage the ethical,
legal, and social implications of research that aspires o help people pursne
more uplifting lives in mone just societics,

Universities' exmmination of the ethical, legal, and social implications of
the knowledee-based innovations they principally pursue s particularly criei-
cal given the unbalanced evaluation of costs and henefits to which Bok refers
in chaprer 3. If ir is hard o say no o the incremental commercialization of
universities becavse each new bir is not encirely anprecedenced and because
the negative consequences of each new increment cantor be as clearly dis-
cerned ws the positive ones, then ar least universities can say ves wothe re-
flexive study of the interaction of innovation and sociery.

The Roles of the Center for Responsible Innovation

To house the self-seruting of the ethical, legal, and social implications of
knowledpe creation, universitics should create centers for responsible mno-
vation {CRIs), CRIs would sccomplish this retlexive pursuit in parallel wich
rhe universiries” rraditional missions of teaching, research, and service.

CRIs would funcrion primarily as brokers of intendisciplinary reaching and
learing opportunities and educational resources, One obwious aren would be
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supporting departments in cheir federally mancdated snd independent effores
ter integrate ethics and responsibility issues into their currbeula. The Nariona]
Institutes of Health require that institutions applying for bivmedical training
grants provide crainees with course work in-seisntific responsibility. More re.
cently, the Office of Research Integrity (2000) of the U.S. Public Health Ser
vice has announced a policy o reguire similar training in the responsible
conduct of research for all grane applicants, although Congress has stspended
the policy pending what it considers more appropriate procedures in promul-
ating it {Brainard 2001). Similarly, the Aceredining Board for Engineering
and Technology (2000) requires ethics training in its recenr accrediration cri-
teria for undergraduate engineering degrees. CRIs would help sich relevant
caurses find faculry or professional expertise and course material,

CRIs would also propose, plan, promote, ot implement novel educational
programs. Such programs might include helping to create or suppare under-
graduate course work; minors or majors in science, technology, and sociery;
of graduare programs in scicnce and technology studies. They could also in-
clude graduate programs thae cross-train, for example, matural scientists and
eagineets in business, policy, law, and the humanities, Ay Rurgers, one pro-
gram combines a master’s degree in biomedical sciences with o master's de-
gree in business administration, The Massachuserts Institure of Technology's
technology and policy program combines 4 master’s degree in science with
course work in public policy and an interdisciplinare thesis,

The primary research contributions of such a center would involve en-
gaging in externally funded eovperative research on the ethical, legal, and so-
cial implications of ather rescarchy on campus. Ethical, legal, and social
implicarions research {known by the acronym ELSI) has cxpanded over the
past decade, funded by 3 o 5 percent setr-asides from large federal proprams
such as human penome, information technology, and nanatechnelory initia-
tives. Although sucessdul in funding a significant amo mt of m.sr_'i:n:.h (the
hismnan: genome ELSI progeam at the National Insticures of Health and the
U.S. Department of Energy has funded more than $150 million of work since
EF'TI 1990}, ELSI seems 1o have been more successful in diverting calls for ocher
Innovations in ethics and responsible research than in informing the science
policy process or encouraging broader and more sophisticared political con-
sidderations of issues such as genetic privacy and discriminacion (Kircher 2001),
J? E::ieT.niir::.i H.u:h- o “rhe hlur::nn g_;::n:url]t EL"H program, Lauren McCain
(2002} concludes thar “the ELS] experience so far does not suppore an carly
contention . . - that public stience projects can sufficiently monitor and mJ;
dress their own social impacts. ELSI-type programs are unlikely o help shape
public research agendas™ {12, .

Dravidd H, Gueston 1fig

Such expecrations for ELSI rescarch, however, may be too high because
ELSI work concentrares on innovarions after they emerge from the labora-
tory; it has had few, if any, institucional links back to setting research priori-
ties and other science policy tasks. In conerast, research conducted or
encouraged by CRIs could resemble real-time rechnology assessment, which
connbines historical research, public opinion and communicarion, rraditional
technology assessment, and interactions between the public and acrive re-
searchers {(Guston and Savewirz 2000 This ensemble of research arcemprs ro
encourage responsible knowledpe-based innovation by understanding historl-
cal precedents for similar innovations; providing links for communication and
education smong researchers, porential consumers, and the public; and allow.
ing the possibilicy of public intervention in the innovation process before the
innovation is introduced as a marker produce. Particularly interesting would
be inwerdisciplinary collaborations coordingred by CRIs on knowledoe -based
innovations with potentially important effeces on local communities around
universiries.

CRIs would alse be involved in more readivional scholarly pumsuirs, such
as organizing svinposia of university and owrside faculry for high-profile inwel-
lecrual and public events and pursuing an asaressive publishing asends from
them. They would provide wdvice, assiseance, and seed funds for faculey and
stuckents commencing externally funded projeces thar mighe benefit fron ideas
mn responzible innovarion. Specitically, they might assisr namural scienrises and
engineers applying for National Science Foundation grants to articulare re-
sponses o the foundation's eriterion 2: the broader soclal merit of the pro-
pmt‘d research. J"Llrhm.lgh the foundation does not have a ;;_'m)d track record
in using crirerion 2 to make funding decisions (Mervis 2001 ), pare of the prob-
lem mawy be thar applicants do not understand how to frame responses o cri-
rerion 2 issues. Bur political and administrative pressure to use those issues
will nor subside. CRIs would thus help correct the foundation’s mistaken as-
sumption that technically competent rescarchers also are proficient in discuss-
g the social implications of their work.

In their primary service tole, CRIs would teach our bevond the univer-
siey o local, stare, and national decision makers and ro the public. This role
would, of course, require ¢lose collaboration with university communicarion
and government-affairs offices. State legislacors and thelr seaff often believe
that universiries, particularly public ones, should e more helpful 1o the leg-
islature as informational sources {Jones, Guston, and Branscomb 1998), CRIs
would offer informatienal programs for public officials grounded in research
ar the university and would collaborate with a unlversing's Washingron office
on such programs for nutional decision makers, They would alse collaborate
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with IREs, offices of rechnology wansfer, and other elements of universiry ad-
ministration on local projeces of murual interese. CRIs would pursiie @ strat-
egy for dissemination that includes nonacademic outlets, such as editorials arnd
cable televizsion, 1 reach the broadest possible audience.

Interuction with the public mediated by CRIs should not be exclisively
one way, CRIs must also be conduits to the undversity, relaying public con-
cerns and lay perspectives. Not emly university officials but also teaching fae-
ulty and rescarchers must hear these voices. There are 2 variery of models for
facilitating such expert-lay interaction, incluling the consensus conferences
pioncered by the Danish Board of Technology and recently imported o the
United Seates and other counries {Joss and Durant 1993, Guston 1990,
Hiirnig 1999): scenario development workshaps in which experts and lay par-
ticipunes rellect on coherent descriptions of envisioned rechnological futures
(Andersen and Jaeger 1999, Sclove 1999); focus groups (Diirenberger,
Kastenholz, and Behringer 1999); and participatory research and design such
a5 That conducred by community-based research centers and “science shops”
{Study and Conference on Improving Public Access to Science 2001 )

As this Tist of potential funceions sugeesrs, a CRI will not ke an organiza-
tion that does unigue things, although some of its tasks will be new in par:
ricular institutions. Racher, its novelty will lic in its mission of institutionalizing
responsible mnovarion ar research universities and assembling activieies in puars
suit of this mission. If we remain committed o the idea of the synergy be-
tween research and reaching, then this commimment shoul) cxtend to the
university’s endeavors to behave responsibly. Failure to institutionalize such
an ensemble of activities iz not just the failire 1o pursue responsibility mere
actively but ulso the failure to pursue efficiently the mission of the universiey.

Through CRIs, universities would construer ongoing projects and rc:l:;-
tionships to help assure members of their own communities, leaders from the
public and private sectors, and the public at lusge that inseiturions are enguaged
i responsible innovation, despire continuing commercial ties,. CRIs would
tequire some commitment of faculey and staff resources, by they may very
well raise a significant share of their own funds from sources such as ELS] pro-
grams in the genome, information technology, and nanorechnolosy initiatives:
the Progeam in Societal Dimensions of Engineering, Science, and Technol-
gy at the National Science Foundarion: lacal and regional foundations cone
cemed with the immediare implications of university research: and local
corporate givers pursuing an enlightened approach o innovarion. The firse
CRI pioneer would caprure headlings and, better, imaginations because such
an institution would be novel nor just in the United States bt perhaps the
world. In an increasingly comperitive environment, a universicy with a CRI

Dieveddd H . Ghestom 1y

would be able to posicion itself ot the vanguard of borh inrellecnual crearivicy
amad social responsibility.

Will CRIs Succeed?

Having considered rthe warrant for and functions of ORI let us return o
Kitcher's concerns aboue the sclence policy svstem more generally, Given thar
CRIs seek to involve the public in potentially critical roles in knowledge -based
innovation, can we have any confidence thar they will suceeed?

[huring the past decade, familiavicy wirh and expertise in mechanisms for

the participation of che public in various technical decisions has incresed rre-

mendously. In scivnce and rechnology policy circles, perhaps the most nocable
i]chim":ﬂ.lk“['lr !'I.HEl !.'"i.fn thﬂ' 5—}"!’1:.'".] t?F I.-}.'I'I'iiil'l.r.i['ﬁ'tl\:.‘ CONSCNsLS OOl Ll.un_'lli_'l_'sl ar
citizens” panels, from the smaller nations of norchern Burope o larger nations,
inchuding the Unived Stares and Japan. Governmental bodies, universities, amd
private groups have implemented such cltizens’ panels as well as other parici-
patory mechonisms, including scenario workshops, focus groups, and communicy-
hased research centers (or “science shops”), With the increase in participatory
activities has come increased attention in che science policy lirerature, Joss
(1999 and Chopyak and Levesque (2001}, in paricular, provide weeful sum-
maries of the variery of mechanisms in vse, their apparent strengchs and weak-
nesses, and evaluations of their expericnces, The literature reveals thae such
participatory mechanisms have demonstroced, ot least under closely supervised
and mediared situarions, that members of the public can interace helpfully with
expents fo assess technical controversies and policics, develop plans for tech-
nological furweres, and desien and conduer cenwin technical inguiries alongs
side rradiriomal researchers. From these experiences, it is plausible, even likely,
that a well-prepared CRI could succeed in engaging the public and commu-
niries arcungd universities in substantive sctivities wich universicy researchers, [f
creared on a number of university campases, they would thus constimure a dis-
tributed capacity for technology assessmenes, which some observers (such as
Sarewirz 1996) have called for.

Since the 1990¢, scholars have also made considerable progress in under-
stancing how the institutions of science policy operate berween polirics and
seience to produce sociel outcomes, Instead of focusing on the “estares”™ of
science, the [.'lmf::s:siutts, aclministration, and politics that have historically
characterized the “spectrum from truth to power™ (Price 1965, passim), they
examine the institutions that manage transactions across these boundaries,
which they do not see as smaric (although Price did). This “important straind
of current scholasship about science and society” (Sonnert and Holton 2002,
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16) has vielded a deseription of boundary oreanizations (Guston 2000, 2001 }.
Examples include offices of technology wansfer (Guston 19996); e Health
Eflects Instinate (Kearing 2001); agricultural extension {Cash 2001 ) the In-
rernational Research Instinuee for Climare Prediction {Agrawala, Beciwed, and
Guston 2001 and the Subsidiary Body for Scientific and Technological Ad-
vice to the United Nations Framework Convention on Climate Cliange
(Miller 2001). Critical o the success of boundary orennizations is thelr abil-
ity o managse the coaperation berween scientists and nonscientists in the pur-
suit of ends of mutual nrerest—whiar Guston (2000) ealls collaborarive assurnce.
CRIs mighe engage in collaborative asurance—for example, by providing ser-
vices to natural science and engineering units (by assisting with erthics curricula,
grant applications, and information dissemitution to the public and decision
makers) while also serving sociery by helping attune scientists and engineers
to societal needs. Although no person may serve two masters, bowindary onga-
nizations like CREs can serve both science and sociery by helping each o achieve
the teaching, research, and service goals they want to reach responsibly

Clrearing new institutions, even those about which one might have some
confiddence based in theory and practice, entails some risk. One porenial risk
of creating CRIs is thar they may end up institurionalizing criticism of sci-
ence. The honest response to such 1 concern is that CRIs will indeed instiru-
tionalize science criticism, hur it will be criticism in the sense of constructive
engagement with the quality and coneniburion of the scientific enterprise, Such
eriticism, which would be along the lines of are or food crivicism (Chubin
1994), is cxuctly what sich 2 cenrer should be afer ard precisely whar the
commercialized universiey needs. The acceprance of ELSI programs within the
ranks of scientists suggests thar informed criticism can find an instittional
hame close to the rescarch i engages in. Moreover, there are other, albeit
modest, proofs that aspecrs of this enterprise can succeed. For example,
nanotechnology researchers at Arizona Stare University have callaborared with
Columbia University's Cenrer for Science, Policy, and Qutcomes o propuse
a real-time technology assessment agenda and fo crossetrain Arizona Srate’s
graduare sedents in nanoscience and engineering in science pobicy under an
inteprative graduate education and research traineeship grane from the Na-
tional Science Foundution.

A second possible criticism is thar CRIs would contribute to whar mi ehr
be called the “ELSIfication of the social sciences.” That i, the important role
of the social sciences in examining the implicarions of the naral sciences
may be tuken as the only or the priteary role for the social sciences. Jehin
Sreelman, one of the architects of the modern research establishment in the
Truinan administration and himself an economise, argued that “comperent so-

Fhevidd H. Ghestom 171

cial seientias should work hand in band with the natural scientiss, so thar
[rocieral] problenss may be solved as they arise, and so that many of them may
not arise in the fivse instance™ (Guston and Sarewitz 2001, 935). More recently,
sociologist William Julius Wilson (2002 hat argued that the secial sciences
st respond o the “imperus to address policy-relevant ssues . - - that grow
out of the struoeles of notion stes to adape wo the impact of apid wchno-
I ngn:.:ﬂ and economic changes on individuals, families, communities, institu-
tions, and the society ar large™ (1),

Withour predicting the likelihood of demands for greater relevance from
social science research, ELSL-like work forms a significant bur nor overwhelm-
tig share of available lederal social scivnee research dollars. Since 1991, the
National Institures for Healch have spent slightly more than $130 million in
ELS] funds, including an estimated $21.5 million for FY 2002, The Deparr-
ment of Energy has spent nearly 525 million during the same period on genome-
relired EES] research, ineluding an estinmted $2.8 million in FY 2002.! Narional
Science Foundation spending on the social and economic sciences rorals more
than $70 million per year (American Association for the Advancement of Sci-
ence 2002, 144} and of this sum, spetding on the Progrom in Sodecal Dimen-
sions of Engineering, Science, and Technology, the foundation’s closest coanare
program ELSI, iz close 1o 32 million [T Yo

Given that genome-relared ELST funding is nearly an order of magnitude
greater than the National Science Foundarion’s Progeam in Societil Dimen-
sions, 1 more likely resulr than the ELSicarion of the federal social scivnce
portfolio is that research on the ethical, legal, and societal aspects of innova-
tion will be overwhelmed by particular innovations that the federal govern-
ment has already identified and culcivated for support, With significant
ELS1-like funds coming only afrer the federal government has committed 1o a
multivear, mulribillion-dollar investmenr, the resules of such research may be
enlightening but have a decreasing chance of influencing the policy enviren-
ment of the trajectory of the innovation. The risk of FLSE-fication seems less
than the risk chat only specific rechnologies will be serurinized, and then only
after they have already been imparred with grear momencum. The need for
deceneralized, university-based CRIs therefore becomes even more apparent.

Conclusion

Universioes should make a demonstrared comminment 1o responsible nno-
vation in the face of the challenges wrought by the commercialization of the
academy. Such a commitment is warranted because universities will continue
1o be in the hisiness of knowledee-based innovation for the foreseeable future,
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The commercialization of knowledge-hased innovations has been, is, and will
continue w be integral to some aspects of the universicy; but “doing no harm®
and "eontributing 1o the economy” do not exhaust the normative demands on
rhe research enterprise. Universivy-based] CRIs can help sacisfy these additional
demands, even while helping members of the university community achicve
their substantive goals for teaching, research, and service. Grounded in recent
scholarship in public participation and the design of science policy boundary
organizitions, they can drw university rescarch, the values of commmunities, and
the needs of decision makers claser in fruitful ways, CRIs can help ereare micro-
cosms of well-ordered science, one universivy ae 2 time,

Note

I Dina were provided by Howard Silver and Angela Sharpe, personial communica
rien CWashingron, DU Consortium of Social Seience Associntions), June 2002,
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