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PREFACE 

T
he Glion Colloquium, founded in 1997, assembles a group of higher 
education leaders from the United States and Western Europe, some 
still in office and some recently retired, whose shared endeavors in the 

Colloquium are without personal consideration of any kind. The objective is 
to define, advance, and disseminate knowledge about major issues facing 
research universities in the United States and m Western Europe. The Glion 
Colloquium is unique in its composition and in its exceptional depth of 
experience and broad knowledge of these issues. 

At its first meeting in 1998, members of the Glion Colloquium identified 
some major challenges facing universities in the age of the information tech~ 
nology and communication revolution. One of these challenges is to set up 
new intellectual alliances within the university and new partnerships outside 
it. The third Colloquium, wh1ch took place from May 30 to June 3, 2001 in 
Glion, Sw1tzerland, had as its topic As the Walls of Academia Are Tumbling 
Dawn. 

The Colloquium observed that mcreasing extemal permeabiltty of the 
univcrsity is both complemented by and made more complex by increasing 
internai permeabiltty. More research and teaching cross the boundaries of 
conventional disciplines, while creating and 1mpartmg knowledge at their 
intersection. Contributions examined the vanous ways in which universities, 
especially research universittes, cooperate with industry and the commercial 
sector gcnerally, mcluding but not limited to sponsored research, intellectual 

ix 
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property, and ncw technologies as they affect traditional and new types of 
le amers .. 

The papers in this volume arc an output of the Colloquium. They have 
been supplemented by commissioned papers, preparcd by Peter Lorange, 
Frank H. T. Rhodes, J. William Schopf and Werner Z. Hirsch, Ulrich W 
Suter and Matthias Erzingcr, Leslie Wagner, Harold M. Williams and Mary 
L. Walshok. 

The book has four parts. An Overview-Universities and the Global 
Village--is followed by Part I, comprising five papcrs that examine The New 
21st Century Environment and its Implications for Universities. In Part II, two 
papers address the Lowering of Walls lnside the University. In Part III, five 
papers investigate The Lowering of Extemal Walls of Universities. Finally, 
Part IV explores The Future of University Partnerships. 

We thank, in the USA, the William and Flora Hewlett Foundation and, 
in Europe, the Swiss Federal Agency for Education and Science in Bern, The 
Avina Foundation in Basel, The Foundation San Paolo Di Torino in Italy, 
The Lcenaards Foundation in Lausanne and the research universities in the 
French-speaking part of Switzerland for their generous financial support. 

Finally, we are particularly pleased to thank warmly Mrs. Mary O'Mahony, 
former Deputy Secretary General of the late Association of European Uni­
versities, who provided advice and editorial assistance. 

Werner Z. Hirsch 
University of Califomia, Los Angeles 

Luc E. Weber 
University of Geneva 
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Universities and 
the Global Village: 

An lntroductory Overview 

Werner Z. Hirsch 

Progress m Science [and Education] 
thnves on cross;pollmation across borders 

Joseph E. Persico 

INTRODUCTION 

The first universities were founded in the 12th century in Paris and 
Balogna. They had different origins-the University of Paris having 
been founded by scholars, the University of Bologna by students. Yet 

they shared certain common features, which survived for a long time (Pow, 
icke & Emden, 1958). Both were challenged by the church, and faculty and 
mcmbers in both had a cloistered existence and often were intellectually iso, 
lated. Disciplinary walls were erected which, in combination with the tenure 
system, led in many cases to serious intellectual isolation and structural rigid, 
ity. Change came only slowly. It was brought about by the founding of new, 
more adventurous universities and the competition that they introduced into 
higher education. 

Today's universities, especially research universities in the Western world, 
arc operating in an altogether différent environment. The far,reaching infor; 
mation and communication revolution has been shrinking distances of time 
and space. As this revolution is erasing venerable physical and intellectual 
boundaries, the process of globalization has begun and is leading to the emer, 
gence of a global village, wh1ch deeply affects many aspects of life. Ancient 
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walls and barriers are being lowered, allowing world,wide utilization of com, 
parative advantages in the production of goods and services as well as cross, 
fertilization of knowledge and ideas. Collaboration by individuals and by uni, 
versities, firms, and governments has the potential of ra1sing general well, 
being ta new heights. Wide,spread collaboration in a virtually borderless 
world can stoke the engines of growth of new knowledge and understanding. 
Thus, it is likely that our time will be noted by historians for the emergence 
of a global village of trade, capital movement, and knowledge. 

Not unlike the forces that generate positive results from trade globaliza, 
tian and free flow of capital are those that follow from the lowering of uni ver, 
sities' internai and external walls. As a consequence, scholars and scientists 
of one discipline can readily cross,fertilize colleagues in others. They can do 
so not only within their own university and the1r own country, but also with 
respect to the outsidc world, including high,tech industry and cultural insti, 
tutions as well as other univers1ties. There however, a fondamental 
difference between lowering barriers of trade and those of educational and 
scientific undertakings. Whercas globalization of world trade is an engine of 
progress and growth driven by all participants, that of globalization of educa, 
uon and science is driven mainly by univcrsitics. Their tcaching and 
research, a celebration of the human spirit, arc the instigators and incubators 
of soc1ety's progress. As bath of thesc university fonctions are carried out, and 
the cxisting interna! and external walls of academia are pierccd and lowered, 
a global knowlcdge village emcrges. Collaboration among scholars and scien, 
tists within the univcrsity bctwecn it and the outside world plays a defi.n, 
ing rolc. 

Umversities will have to perfect ncw mcchamsms, at times cvcn to adjust 
their structures, to bccomc effective participants and cven more pivota] kcy 
players. Parncularly they must provide incentlves to facilitate and nourish 
creativc collaboration in tcaching and provide opportunities for cross, 
fertilization. At the same nme, they must transmit to studcnts the value of 
thcse changes. Furthcr, they must creatc an understandmg among thcir stu, 
dents of the merits and efficacy of an mterdisciplinary education. Clcarly, this 
revampmg of teaching and toward greater interdisciplinary efforts 
should show respect, where appropriate, for teachmg and research that con, 
centrate on a single discipline. Much thought must be given to finding a flex, 
ible balance between the two thrusts. 

While these technology,driven forces work on the supply sicle in stimulat, 
ing the emergence of a global village, similar forces arc at work on the 
demand sicle. For example, in the case of research universities, problems 
mcrcasingly transcend the compctence of single disciplines or departmcnts. 
Therefore, researchers and students must bccome competent to cngaF:e in 
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interdisciplinary undertakings if they are to mcet societal and scientific chal, 
lenges. 

In the search for promising ways to find its place in the global village and 
raise the levels of collaboration and bordercrossing, the solemn mission of 
the university must continue to serve as a guiding light. New arrangements 
must assure that faculty remain, to paraphrase John Maynard Keynes, the 
trustees of the possibility of civilization. The quality of education and that of 
unbiased research must remain as high as ever. Moreover, as extemal walls 
arc lowered and more collaboration with industry takes place, the university 
must be vigilant to safeguard its academic integnty and resist unseemly corn, 
promises. 

AS WALLS ARE CRUMBLING 

Movement toward a global village of knowledge coincides with and is driven 
by the lowering of four venerable walls or barriers. These are barriers within 
the university, between universities, between universities and industry, and a 
combination of barriers that can impede outreach programs. 

Barriers within the University 

For a long time universities have been predominantly concemed with 
imparting and advancing a liberal education-that body of knowledge and 
culture most worthy of knowing. At one time it was referred to as universal 
knowledge. Toward this end, they carved the large territory into discrete 
parts, which have evolved into independent fields and disciplines most often 
housed in separate departments. But as Clark Kerr, president emeritus of the 
University of Califomia, has suggested, universities "could, however, provide 
some 'broad leaming experience' that would help students think in terms of 
more than one discipline in approaching broad issues. Students' academic 
majors orient them toward vertical thinking, but throughout their lives ac;; 

ci tizens and also at higher levels in their careers they need to think horizon, 
tally". Kerr offers as thematic examples the environment, Asian civilization, 
and the origins and impact of the city on human development (Kerr, 2001 ). 

In short, as challenges facing society becomc increasingly complex, multi, 
d1mensional, and multi,faceted, education must stimulate horizontal, the, 
matie thinking and exploration. Emphasis on interdisciplinary curricula and 
rescarch is thus in order. 

Make no mistake, there was a rationale in carving up the huge knowledge 
territory. Using departmental subdivisions as building blacks has enabled 
universines to construct rather effective govemance structures. Faculty with 
specialized interests join departments, which in tum are combined into 
schools or colleges. Department chairs report to the college's dean, who in 
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turn reports to a vice rector or vice president concemed with acadcmic 
affairs. 

The lines setting apart departments are drawn on the basis of a common 
methodology, which has facilitated the formulation of a coherent core cur­
riculum. At times though, tt has led to overspecialization. More significantly, 
this structure tends to interfere with inquiries at boundaries of disciplines1 

just the area where important learning world class research increasingly 
takes place. Crossing disciplinary boundaries and engaging in interdiscipli­
nary undertakings, bath in the classroom and in the laboratory, will enable 
universmes to better meet tomorrow's challenges. Productive collaboration 
and interaction will enrich both teaching and research. It also will meet the 
expectations of the body politic, whose appreciation of academia is esscntial 
for the allocation of the necessary financial resources. 

How can universities fonction in a world where their internai walls arc 
becommg increasingly permeable and in some instances are bcing dismantled 
altogether? What changes in structure are needcd to promote freer wander­
ing over disciplinary <livides m education and rcsearch? 

Many universities are already facilitating academic border crossing in 
undergraduate education. Sorne offer thematic courses, team-taught by mem­
bers of two or more departments. Others go further. For example, the Univer­
sity of California at Los Angeles has revamped its undergraduate program 
and has mtroduced a thematic cluster system of general education fœ 
first two undergraduate years. 

On the graduate level in Europe and the United States more interdiscipli­
nary courses and programs are being offered. Examples are Law and Econom­
ies (at the University of Oslo and Oxford University), Neuro-chemistry, and 
Economie and Environment Sciences (at the Umversity of California at 
Santa Barbara). 

In regard to faculty, research team undertakings of multi-disciplinary fac­
ulty 1oined by graduate and post-doctoral students are becoming common. 
Such teams can tackle research problems at the border of a number of disci­
plines and at the same time train the next generation of scientists. In sorne 
areas teamwork ts nothing new. For example, "clinical research is most often 
carried out by multi-disciplinary reams of investigators led by physician­
sc1ennsts who can bndge the gap berween basic research and the heal th of 
patient or the public" (Ceck et al., 2001). In some instances, these arrange­
ments take a more formai shapc, i.e., institutes and centers. Their faculty, 
drawn from a number of disciplines, explore subjccts of mutual interest, at 
rimes wi th a themanc focus. The latter can be stimulated by offering finan­
c1al support, wh1ch can be parncularly helpful to faculty m the humanit1es 
and arts, who often have difficulty in findmg funding. While the mitial sup­
port tends to corne from the university itself, succcss is often followed by out-
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sicle funding. A particularly interesting experiment is the University of Cali, 
fornia BioSTAR Project. It is an industry,university matching grant program 
to support new bio,technical research on nine campuses and at three 
National Laboratories, and since 1996 it has awarded $23 million. 

lnter-university Barriers 

In the past, institutional barriers have impeded the mobility of students 
between universities. Other barriers, though less pervasive, have impeded 
faculty mobility, thereby reducing faculty's ability to collaborate with their 
counterparts in other universities and research institutes. There is much to 
be gained when students are exposed to different environments, experiences 
and faculty. By mingling with students in other institutions all gain intellec, 
tual stimulus and, at times, cross,cultural experience, so important in the glo, 
bal village. They also are likely to receive a better education if their univer, 
sity is relatively small and thus unable to afford a faculty of sufficient size and 
diversity. By joining forces with other universities these shortcomings can be 
remedied .. 

In regard to inter,university educational cooperation on the undergradu, 
ate level, Western European universities have taken many more initiatives 
than have American. Thus, one observes both regional cooperation and 
cooperation among European Union members. For example, since all four 
Scandinavian countries are relatively small, they have initiated regional 
collaboration-eleven universities in Sweden and Denmark have established 
0resund University, a network of autonomous universities in Sweden and 
Denmark, including the Universities of Lund and Copenhagen (Smith, 
2001 ). Joint programs as well as shared classes, libraries, and technical 
resources have been arranged. Students either commute or stay for a time. 
With the purpose of being exposed to the richness of cultural diversity in 
Europe, the European Union sponsors the Erasmus Inter,university Coopera, 
tion Projects and the Tempus Joint European Projects. Moreover, extensive 
institutional networks have been sponsored by universities, e.g., the Coimbra 
Group, UNICA, CAESAR and NATURA (Van Ginkel, 1999). 

In the United States, a few cooperative efforts exist. One is the Claremont 
Colleges m Southern California, where a number of liberal arts colleges and 
one graduate school have joined forces. Many colleges and universities have 
a "Study Abroad" program, where some of their undergraduates spend a year 
at a foreign university. Drake University seeks to elimmate foreign language 
programs, which have been declining in enrollment and replace them with 
languages learned in their "Study Abroad" program (Smith, 2001 ). Sorne 
American medical schools place their students as intems in a number of 
affiliated hospi tals .. 
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The situation is much better in regard to research, where faculty mobility 
is significant. Collaborative arrangements, many informal, exist between fac­
ulty mcmbers of many universities and formal ones exist betwecn some uni­
vcrsities. Such collaboration has become necessary in the physical and natu­
ral sciences as wcll as in medical research, where very costly instrumentation 
is essential to carry out research. This precedent has spilled over to many 
other fields. An American example is the UCLA-UCSB Califomia Nano­
System Institute, a collaborative research effort by members of a number of 
departments on two campuses of the University of Califomia (Robak, 2001 ). 
A Western European example is the Ferrara Health Industry Policy Forum in 
which faculty from a number of departments of the University of Ferrara, 
University of Balogna, and the University of Califorma collaborate. 

Barriers Between University and lndustry 

The place of universities in the global village and their contribution to it is 
being supportcd by their close collaboration and formation of alliances with 
the high-tech industry. This devclopment has taken place as a result of uni­
versities' expanded rcscarch efforts and, more recently, their increasing reli­
ance on privatc funds to support research (Kerr, 2001). At the same time, 
high-tech firms have begun to outsource cutting edge to universltles, 
thereby benefiting from contributions of top-ranked university scientists and 
enginecrs, whose services would othcrwise not be available to them. This 
collaboration enablcs univcrsities to better fulfill their societal responsibili­
ties. 

Collaboration is benefic1al to both the univcrsity and the high-tech firm. 
The university gains from faculty joining in research with scientists in mdus­
try who arc used to work on real world problems, who often have vast experi­
cnce, and who have developed a unique culture and way of thinking. Indus­
try often brings to the table expens1vc world-class equipment and 
instrumentation as well as fmancial resources. Such alliances also facilitate 
the placing of the university's graduates. 

But industry also benefits from collaboration with research universities. 
The latter tend to have on their faculty world-class scientists who have made 
important discoveries and inventions, who own many valuable patents and 
have the distinction of having developed a creativity-stimulating environ­
ment. These assets arc especially valuable to high-tech pharmaceuttcal, semi­
conductor and computer software firms. They have in common extremely 
h1gh devclopment and start-up costs, inordinately low production costs, and 
yct raptd obsolescence. 

For cxamplc, bringing a ncw drug to market can cost betwcen half and 
three quartcrs of a billion dollars. The h1gh cost is rclated to the fact that for 
cvery 5,000 compounds evaluatcd for treatment, only five will make it to 
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clinical trials, of which just one will make it to market. Usually this takes 
many years. The same holds for semiconductors and software, whose useful 
life is about a year and a half. 

The greatest rewards in many knowledge,based enterprises go to those 
who innovate at a rapid pace and obtain the largest possible market share for 
their new product:. Consequently, such firms are consumed with a defining 
drive to innovate and achieve monopoly power, however temporary it tums 
out to be .. Toward this end, firms seek to collaborate with research universi, 
ties and locate in their vicinity. Universities are thus increasingly surrounded 
by geographic clusters of symbiotic enterprises which benefit from synergies 
and positive extemalities on the demand sicle and from cost savings on the 
supply side. 

Benefits can accrue not only to participating universities and firms but can 
spill over into the1r region as well as to the nation, if not the entire world. To 
stimulate growth and wealth creation, for example, the United Kingdom has 
created the Higher Education Innovation Fund. It funds universities t:o work 
closely with firms in the private sector and transfer new knowledge to indus, 
try. However, rcmoving barriers between research universities and high,tech 
industry, according to Donald Kennedy, president emeritus of Stanford Uni, 
versity, leads to "some major benefits along with significant cost" (Kennedy, 
2001 ). Among the costs are faculty's potential conflicts of interest as well as 
commitment. Both can significantly weaken the university's ability to carry 
out its core mission and endanger its integrity. The issue is so serious that 
recently the Association of American Universities formally called on its 
members to require of their researchers financial disclosures (Kaiser et al., 
2001). Moreover, the New England Journal of Medicine has been forced to 
relax its recently instituted conflict of interest review rules, since it cannot 
find enough qualified manuscript reviewers with no ties to drug companies. A 
further threat is curriculum imbalances between academic units that do and 
thosc that do not benefit from funding of collaborative research with indus, 
try. 

Barriers to Outreach Programs 

In the global village, everybody's knowledge, work, cultural experience and 
well,being are a:ffected by everybody else's. Efforts to update knowledge cul, 
turally enrich citizens and assist communities in effectively fulfilling their 
responsibilities. Universities are increasingly seeking to meet these great 
challenges by offering continuing education and to work with communities 
and industry. 

As the half,life of basic knowledge in more and more spheres is becoming 
shorter and shorter--today it is at most five years-yet the need to be up,to, 
date becomes ever greater, so lifelong leaming opportunities must play an 
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increasing role (Walshok, 2002). This necd is rcinforced by the fact that life 
cxpectancy is increasing and with it the population that seeks to be intellec­
tually and culturally engaged during cxtended retirement. 

In today's dynam1c world, achieving a financially secure and intellectually 
and socially fulfilling life 1s bccoming increasingly demanding. Challenges 
arc becoming incrcasingly complex, multifaceted and multidimensional., 
particularly as breathtaking change makcs today's knowledge and way of 
thinking obsolete tomorrow. Undcr thcse circumstanccs, interaction 
w1th the premier produccr and interpreter of new knowledgc and 
culture-academics-becomcs a basic need of society. Thus, univcrsities that 
once used to cducate the young must tool up and address themselvcs to the 
educattonal needs of a mature and older clientclc. 

Sorne universities are experimenting with even more ambinous programs 1, 

which rcach to the outsidc world to assist members of the local community 
to gain leadership and management skills needed in the private, public and 
not,fm,profit scctors. A few have even dcvcloped programs to assist local 
rcsidents in founding start,up high,tech companies and in aiding existing 
firms. 

This need for local orientation can clash w1th the major goal and raison 
d'être, particularly of research universities. Their research and scholarship 
have a global orientation. lt is the general community of colleagues with 
whom they internet and competc for distinction. This clash between local 
and global orientation can make it difficult to attract into the outreach pro, 
grams the vcry best faculty. As a consequence, the esteem in which lifelong 
lcaming programs are held can be affccted. This would be unfortunate, sincc 
successful efforts in this area require interests and skills that often are qui te as 
scarce as are highly qualified scicntists and scholars. 

CONCLUSIONS 

The world energized by the information and communication revolution is 
picrcing venerable partitions and barricrs. As a consequencc, global villages 
arc cmerging. One is that of higher education and its institutions. Univcrsi, 
ties, though often loath to change, arc bcginnmg to realize that thcy increas, 
mgly opcrate in such a global village. They arc extending themsclves to meet 
the resulting challenges, by reorganizing thcmselves both intcmally and 
extcmally. Whilc collaboration can work to thc1r advantagc, they can also 
mcur costs associated w1th lowering their cxtcmal walls and collaborating 
w1th industry. The latter has altogethcr differcnt objectives, cthos and ways 
to carry out its function from the research univers1ty. 

Whilc univcrs1tics face a numbcr of nsks as they collaboratc with 
mdustry-c.g., intradcpartmental imbalanccs, hminng faculty rights and 
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compromising the university's financial stability and integrity-two further 
ones can be much more damaging-faculty confücts of interest and commit­
mcnt and interdepartmcntal imbalanccs. 
Conflicts arc best avoided by the university working with faculty to dcvclop 
protocols and model master contracts. They can signal to firms seeking uni­
versity research collaboration what the university's minimum conditions for 
collaborating arc. 

Major interdepartmcntal imbalances, which can result when industry 
finances research in the university, can skew priorities among academic units, 
usually to the disadvantage of the humanities and arts. It can be remedied by 
the administration taxing units with major research contracts to fund units 

by their very nature cannot attract much outside funding. Moreover, the 
latter units might: be encouraged to collaborate m interdisciplinary undertak­
ings with financially favored units. 

Taking such and similar steps to protect the integrity and excellence of the 
university in the global village of knowledge can assure net benefits from col­
laboration both within the university and with the outs1de world. 
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No 1 vory T ower: 
University and Society in the 

Twenty--First Century 

Henry Rosovsky 1 

/ / 1 vory Tower", especially as applied to universities and academic life 
more generally is an odd description whose origins are not entirely 
obvious. The first usage appears to be in the Song of Solomon, an 

erotic b1blical poem, though Jewish tradition sometimes daims that it is 
mtended to describe the love between God and the people of Israel. In the 
poem we encounter the phrase: "thy neck is ltke a tower of ivory," (i.e. slen, 
der, round, and straight; cool and smooth)-obviously no relation to educa, 
tion. 

In tts more modem meaning-as in looking clown on the vulgarities of 
every,day life, cool and elegantly detached, pure and austere-the sources 
usually refer to the year 1837, when the French literary critic Saint Beuve 
charged t:he poet Alfred de Vigny with evadmg the responsibilities of lifc by 
withdrawing to a tour d'ivoire (Hendrickson, 1987, p. 281). 2 Still no relation 
t:o universities, but the meaning is doser to modem usage. 

The first application to universit:ies or scholars appears to have taken place 
surprisingly reccntly. In a 1940 political t:ract:, H. G. Wells (1940, p. 133) 

1 I would like to thank Derek Bok, Richard Chait, and Lawrence Summers for many 
helpful comments. Matthew Hartley, who provided valuablc research assistance, also 
made many hclpful comments. None of these gentlemen are m any way responsible for 
the conten Ls of this cssa y. 
2 The best !>ourcc on the general and compltcated background of the expression is to be 
found m Erwm Panofsky's wonderful and erudite commencement address del1vered at 
Harvard University on June 13, 1948. I am grateful to Prof. Bernard Bailyn for callmg this 
source t:o my attention. 

13 
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wrote: "We want a Minister of Education who can ... electrify and rejuvenate 
old dons or put them away in ivory towers". No earlier example of the rerm 
applied to higher education seems to exist. 

At least in modem rimes, the ivory tower always represented, on the part 
of our intemal and extemal critics, more imagination than reality, and that 
must have included H. O. Wells. For example, in the United States it was 
the Morrill Act of 1862 that becamc the basis of many public institutions. 
The Act stressed agriculture and the mechanical arts: very much in the real 
world. Similarly, the first department of Tokyo University, founded in the 
1870's, specialized in agricultural economics. More recently university scien, 
tists played major roles during World War II (on all sicles), and many postwar 
"freedom movements" were closely tied to university faculties and students. 
These are just a few random examples to indicate that inactive "old dons" 
were not typical university inhabitants. 

As defined pejoratively, the ivory tower is a myth, because in modem 
institutions of higher education there has always existed tension between ser, 
vice to the public and more contemplative scholarship. What the historian 
Bernard Bailyn ( 1991) wrote about Harvard a decade ago remains true for 
many universities in different parts of the world. "Harvard has never been an 
ivory tower, a closed universe of scholars talking to scholars and students. lt 
has always been, has had to be, open to the world, responsible to its founding 
and goveming community-hence in the service of society-and yet at the 
same time devoted to the demands of leaming for its own sake. That balance 
between leaming and service is the heart of the institution and it has sh1ftcd 
in emphasis from time to time". 

EXTERNAL PERMEAB I LITY 

The emphasis has, in the second half of the twentieth century, sh1fted 
sharply towards "service", if that term includes activities not confined to 
intemal university tasks. The degree of university permeability to outside 
influences has increased tremendously since World War II, and at a rapidly 
and still rising rate. Extemal influences on the university have multiplicd 
and thcy are penetrating its activities with increasing frequency. Govem, 
ment and business are the major sources of influence. 3 

The following item from the Harvard University Gazette (2000) is a reveal, 
ing example. The person being interviewed was a young professor who had 
just been granted tenure in the applied sciences. This is what she said: 

3 Illustrations w1ll corne from the American experience, and many will be taken from 
Harvard University, but the issues are quite similar m other institutions and other coun, 
tries. 
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"When I came here, the obvious goal was to gct tenure. If things didn't work 
out, I thought, I could always get a job where I worked less and got paid 
more. That wouldn't: have been bad. Now that the pressure's off, l'vc started 
to ask myself: What's my next goal? I won my black belt in karate a year ago. 
l've got tenure, a wonderful family, and a thriving business. lt's time to figure 
out what's next". 

Is there anyt:hing the least bit arrcsting about this statement? lt may 
depend on one's age, but the seamless combination of a Harvard (or another 
university's) professorship and ownership of a thriving private business-this 
natural pairing-could seem odd to the more traditionally-minded. Of 
course, the current pairing of entrepreneurial and academic tasks is symptom­
anc of that fact that somc of what we do matters more and more to society. 
Umvcrsities house intcllectual assets that soc1cty needs; they also train the 
"workers" most needed by the knowledgc economy. That favors some indi­
viduals and institutions, who control ncw techniques or idcas. 

Recently, the prcsident of the University of Califomia asserted that fifty 
percent of U.S. growth sincc World War II has resulted from investments in 
R&D, the principal driver being federally fundcd rescarch in univcrsitics 
(Atkinson, 1999-2000). No wonder that govcmment and business have 
taken an cver more active interest in research univers1ties. These days, insti­
tutions are frequently urged to focus on more relevant research, and tolet the 
market rule. Cnt1cs urge universities to emphasize efficiency and bottom 
lmes; sometimes mergers have heen suggested, and also the ruthless climina­
tion of "redundant units." Govemment and business care, becausc what 
institutions dois expcnsivc and may have major cconomic conscqucnces. 

Just as the outside world has shown greatcr intcrcst in univcrsity affairs, so 
have universittes shown grcater intcrest in the outsidc world. This can pro­
ducc attitudes that Richard Chait labels "nced and grccd". 4 In the United 
States, both public and pnvatc universtties operate under continuai pressure 
to raisc revenues. Those segments of the institution that arc able to gencrate 
commercial backing can bccomc "profit centcrs," much belovcd by hard­
pressed and/or ambitious administrations. Chait asks: wtll thcse so-called 
profit ccnters rule the roost? Will all our intellectual asscts be for sale, and 
what is the fate of those activities that cannot produce revenues? That: would 
surcly include the basic sciences, the humamtics, and access for underprivi­
leged mcmbers of society. 

Thus far, a combination of govcmment, privatc philanthropy, and internai 
umvers1ty resources have been the guarantors of these areas, but that could 
change. Even the basic sciences, that have rcceived the most powerful public 

4 The cxamples used by Chatt are from the text of an unpubltshcd talk: "H1gher Educa­
tion ma Commercial Environment." 
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backing since World War II, require continua! protection. Vannavar Bush, 
whose ideas framed postwar U.S. science policy, understood " ... that, in the 
short term, people would never grasp the true value of basic science. If basic 
science and applied science were to mix completely freely, the latter would 
inevitably drive out the former. The only way basic science could 
survive-something Bush wanted to ensure-would be to completely insu, 
late it from that competition, leaving basic scientists to pursue their work in 
peace" (Mukherjee, 2002). The institutions created for that purpose were the 
National Institutes of Health and the National Science Foundation. 

Much of this reasoning applies to the humanities and to access for under, 
privileged groups. The point is simple: some core university activities will 
always require subsidies and protection from the market. Investment in 
promising "profit centers" should not corne at the expense of activities that 
have no appeal for the private sector. 

Issues of commercial sponsorship that have received the most 
publicity-and deservedly so-concern preferential access to results, 
as a condition of financial support. Especially prevalent in the biomedical 
sciences, this may involve various forms of conflict of interest, censorsh1p, 
secrecy, delayed publication, etc. Although still not very large, industry is 
proportionately growing as a source of university research funding, while fed, 
eral funding is-proportionately-declining. There is no reason to believe 
that these trends will change soon. In 1999, over seven percent of uni versi ty 
medical research was financed by industry. It should reach ten percent very 
soon. 

Increased external permeability is not confined to commercially sponsored 
research. Sorne other manifestations include use of company names for pro, 
fessorial chairs and sometimes associated obligations to funders, instruction 
designed for and confined to specific companies, and donor relations in gen, 
eral. Furthermore, the pressures associated with external permeability are not 
confined to commercial interests. The fact that government funds the over, 
whelming amount of scientific research affects how investigators select their 
career paths and research tapies. Government financial aid polic1es also 
affect all of higher education. Political pressure groups also influence institu, 
nonal behavior, especially in public universities, although it is not clear that 
these have increased in intensity since the 1960's. They are cyclical and ever, 
present. 

It is not astonishing that under current conditions students are taking 
openly consumerist attitudes, surrounded as they are by increasingly '·'real 
world" influences. A humorous example was recently reported in The New 
York Times (Ayres, 2001 ). At Yale Law School, students during class used 
their laptops to play solitaire or to surf the web. Not surprisingly, the 
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professor was somewhat displeased at these signs of boredom. When con­
fronted, the students "said that the professor has an incentive to teach more 
effectively when he or she must compete against other more interesting 
daims on student's attention.n You could not ask for a bctter example of mar­
ket influence in the classroom. 

Rccently, mcreasing outs1de intcrest in university activitics (and vice 
versa) has bccn supplemented by predicttons of radical transformation in 
highcr cducation, based largely on the presumed impact of the IT Revolu­
tion. Indeed, some observers predict the university's inability to adjust to this 
new world, and sec complete failure in its future: the institution as we know 
it w1ll have to be replaccd by somcthing quite different, pcrhaps unrecogniz­
ablc. 

James Dudcrstadt, former president of the University of Michigan, sees a 
future in which a few "academic cclebrities" will become the main "content 
providers" and sell their "learning products" to studcnts nationally and per­
haps internationally, thereby eliminating the need for the majority of institu­
tions to offer introductory subjects (Traub, 2000). 

Arthur Levine (2000), president of Columbia Teachers College, forecasts 
a grcat diversification among providers of higher education. He secs a divi­
sion into three categories: the "brick" institutions exemplifying all that is 
old-fashioned; the "brick and click" combining the old with the new distance 
lcarning; and finally the pure "click" entcrprises that will confine themsclves 
to virtuality. He also welcomes the possibility of much more individual pro­
gramming, where students ( consumers) set the agenda: in effect, "bcspoke" 
cducational programs for cveryone. ln his opinion, degrees will dccline in 
importance and be at lcast partially rcplaced by certification for specific com­
petencies. 

The prince of darkness has to be Peter Druckcr: ''Universities won't sur­
vive. Highcr education is in decp crisis. Already wc arc beginning to deliver 
more lectures off-campus via satclli te or two-way video at a fraction of the 
cost. The collegc campus won't survive as a residential institution. Today's 
buildings are hopelessly unsuited and totally unneeded" (Lenzner & Johnson, 
1997 ). Dimensions of educational quahty or the likelihood that learning is a 
social activity have not been a major aspect of these visions. 

N iels Bohr is supposed to have said that predictions are very difficult, espe­
c1ally thosc about the future. That can prov1de a certain amount of consola­
tion. A ftcr all, the president of DEC said in 1977 that there is no rcason for 
any individual to have a computer in their home. DEC is gone; computers are 
in most homes. Nevcrtheless, a rccurring nightmare is suggested by these 
visions, at least to those with even slightly traditional orientations. The set-
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ting is Harvard University-the country's oldcst-twenty-fivc years from 
today. 5 

The buildings of the Harvard campus-the vencrable Yard-have been 
largely convcrtcd to condos. They have bccome redundant: faculty and stu·· 
dents are scattered all over the world. Widener Library has become a Golden 
Age centcr, very much in dcmand becausc so many will live for a long time. 
The books have becn burned; everythmg is on line. The former president's 
mansion is the largest McDonald's in the eastern United States. All of what: 
once was Harvard University 1s now housed in one corner of the president's 
garage: that space is occupied by a big scrver. Lucrative "profit centers" have 
rcplaccd non-performing asscts. 

Harvard e-univcrsity has bccomc a branch of Microsoft Cniversal Univcr·· 
:sity. The president of 1ts Harvard subsidiary is an cighteen ycar old computer 
"'gcck" whosc cducation terminatcd w1th a ccrtificate from the Nintendo Play 
Station lnstitute. All courses arc commissioned nationally and internation­
ally: computer sciences are provided by experts in Singapore; instruction in 
video gamc theory cornes from J apan; and American scholars arc rcsponsiblc 
for rescarch and teaching in sports mcdicinc and pcrsonal injury law. ln 
dfcct, Harvard has bccomc an interactive cablc station ... and thcn the 
drcamer may wake up in a cold sweat. 

To summarize: the ivory towcr docs not describc the modern research un1-
versity: karning and service arc always present. External influences arc 
bccoming more powerful for many diffcrent rcasons: the power of govem­
ment, the search by commercial intercsts for knowlcdge within the acadcmy,. 
the pcrpctual need for more resourccs within the univcrsity, and-not 
least-thc opportunity for individual faculty mcmbcrs to makc econom1c 
gams. Add to that the predictions Just mcntloned: unavoidablc, fundamcn­
tal, and quite possibly destabilizing restructunng of institutions. Can univer­
sitics preserve thc1r objectiv1ty as dismtcrestcd researchcrs and social critics 1f 
currcnt trends persist? Will our judgmcnt be unduly affectcd by commercial 
considerat1ons? Will even the appearance of outs1de influences-public and 
privatc--weaken the university's rcputation for probity and with what conse­
qucnces? Can anything be donc? 

The poct's vo1cc providcs the most elegant, yct cyrncal and dour summa­
tion. ln a prophetic Phi Beta Kappa pocm (Under Which Lyre), W. H. Auden 
(1946) contrasts the sons of Apollo who rcprescnt the establishment, offi­
cial dom, and cxtcrnal pressure, with the sons of Hermes, secn as contrarians, 
frcc spirits, and thercforc perfect faculty mcmbcrs of the old school. Auden 
writcs: "And when he [Apollo] occupics a collcge," 

'î The sctting could just as casily be Stanford, W1sconsm, Tokyo or Oxford. 
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Truth is replaced by Useful Knowlcdgc 
He pays particular 

Attention to Commercial Thought 
Public Relations, Hygicnc, Sport 

In his curricula. 

Athletic, extrovert and crude, 
For him to work in solitude 

Is the offencc, 
The goal a populous Nirvana 

His shield bears this device: Mens sana 
Qui mal y pense. 

INTERNAL PERMEABILITY 

None of the above is intcndcd to imply that the impact of rising outsidc 
influences has mainly negative consequences. Addinonal rcsources are made 
available, valuable opportunities arc providcd for some professors and stu­
dcnts, and urnversity bccomcs more directly uscful to socicty. Faculty 
members who can or hope to takc advantage of current trends do not wish to 
sec any interfercnce with the persona! bencfits potcntially offered: to engage 
m joint ventures, to run businesses, consulting, and the like. They want 
maximum freedom; in the words of Deng Xiaoping, "To becomc rich is glori­
ous." Administrations arc cqually eager ro explore outsidc opportunitics, and 
ncithcr faculty nor administration have agreed-on scnses of limits. 

This cnrhusiasm is, in one sense, paradoxical. Wclcoming incrcased pcr­
meability means tearing-down or lowering walls that have surrounded insti­
tutions. Thesc have never been particularly effective, but-as already 
mentioned-the flows of funds and ideas are greatcr now than cver before in 
history. The paradoxical point is that what might be called "interna! perme­
ability" presents a rather differcnt picturc. Disciplinary barriers and defense 
of departmental turf remains strong, more so in the humanities and social 
sciences than in the natural sciences. "Interdisciplinary" is nota magic tech­
nique guaranteeing valuable and innovativc rcscarch results, but it is possible 
to givc examples whcre harm results from interna! barriers, and whcre we 
would all benefit if the wclcoming spirit to the extra-mural world wcre 
applted within our own borders. A good cxamplc is area studies. 

Disciplmary barriers have hampered the progress of area studies, defmed as 
the analysis of foreign culture and history using the tools of social science. 
Arca studies combine knowledge of country, language, and culture with 
training in a social science discipline. Russian or Chincsc or Latin American 



20 Part 1: The New 21st Century Environment and its Implicattons for Universiucs 

studies would be typical subjects. From the point of vicw of traditional 
dcpartments, the marriage of "arca" and "discipline" has never bcen very 
happy, and nowherc is this more cvidcnt than in economics-the qucen of 
the social sciences. 

Economists have fashioncd an austcre and rigorous discipline 
based-somcwhat vagucly-on the modcl of the natural sciences. In thcir 
intcrnal pecking order no one stands highcr than theorists, today using 
almost exclusively the sophisticatcd languagc of mathematics. This 
methodology-this adoration of sciencc-means that culture and hist:ory 
play almost no rolc in analysis. Business cycles arc a worthy subjcct of study, 
but not J apanese or Argentinean business cycles. After all, one docs not 
study J apanese or Amcrican physics; wc simply study physics. 

Economies has within its ranks very fcw regional specialists as a result of 
this internai disciplinary barrier: a vcry low value is placed on the cultural 
and histoncal skills that these scholars have acquired with great difficulty. As 
the other social sciences movc to im1tate cconomics-e.g., the growth of the 
rational expectations school in political science-this attitude will undoubt, 
edly spread. 

Does it matter? One cannot be certain, but the situation observed in 
recent ycars where social scientists offer advice to troubled countries whilc 
possessing minimal knowledge of local societies, combined with the fre, 
qucntly poor results, provides encouragement to question the intellectual sta, 
tus quo. It has to be admitted, howcvcr, that the record of thosc with deepcr 
country knowledge is not obviously bcttcr. In any case, the issue is not eco, 
nomics, social science, or even intcrdisciplinary studies. The question is: why 
are academ1cs so welcoming to the opportuni ties offered by the pri vatc sec, 
tor, an activity frequently justifi.ed by the promise of expanded intellcctual 
horizons, and so resistant to opportunities offered by their intcllectual nc1gh, 
bors? Pcrhaps it is that vis,à,vis outsiders academics can pose as fountain, 
heads of wisdom while hoping to gain moncy, excitement, and sometimes 
famc. Colleagues from other departments are more likely to cramp our style, 
and to offer uncomfortablc criticisms with fewcr tangible rcwards. 

Many-including the cditors of this volumc-believc that the mcreasing 
extcrnal dcmands on univcrs1ties rcquire internai adjustments: institutions 
must re,organize thcmsclves to carry out new rolcs, usually of an mtcrdisci, 
plmary character, without sacrificing their values, and that requires lowcred 
internai walls. How can this be ach1cvcd? It will not be casy. 

DRAWING UNES 

When one mentions disturbing prcdictions, nightmares, commercialization, 
and simdar unpleasantness, therc is an inclination to interpret these con, 
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ccrns as opposition to change; as react10nary; as quaintly old-fashioned. That 
would be a mistake. Universities have adaptcd throughout their long histo­
ries, otherwise they could not have survived for nearly a thousand years. Fur­
ther change is and should be coming, but does change mean that anything 

Thcre is a famous Chincse curse: may you live in interesting times; and we 
surcly do. Living in interesting rimes while standing on a "slippery slope" 
descnbes the current situation for many univcrsities, and to retain institu­
tional balance requires the capacity to recogmze old and also to draw new 
lines that define acceptable and/or desirable conduct and policy. These are 
lmes that, in principle, we will not cross. Unfortunately, when it cornes to 
institutional standards in higher education, there seem to be very few general 
principles that enjoy wide acccptance. Wc tend to believe that the lines we 
will not cross resemble Justice Potter Stewart's definition of pornography: "I 
know it when I see it." That will not work because the decis1ons t:hat face 
umversities are much too complicated. To produce a reasonably complete set 
of lines not to be crossed may not yet be possible, but a fcw examples may be 
useful. 

The "four essenrial freedoms of a univers1ty" were cit:cd over forty ycars 
ago bl Justice Felix Frankfurter in the famous Sweczy v. New Hampshire 
case. lle wrote: "A univcrs1ty ceases to be true to it:s own nature if it 
becomcs a tool of church or st:atc or any sectional interest." Frankfurter then 
enumerated the four essential freedoms: "to determine for itself on academic 
grounds who may teach, what may be taught, how it should be taught, and 
who may be adrnitted to study." 7 Subject to lcgal constrains that may apply 
especially in public institutions-for example, the state may mandate aspects 
of admissions policy-this is a declaranon of independence for higher educa­
tion. 

Secondly, another reference to Bailyn's article (1991) of a decade ago 
entitled "Fixing the Turnips." He begins with Bertrand Russell's visit to the 
University Wisconsin in the 1930's. Russell noted, with some disdain, that 
in Wisconsin "when any farmer's turnips go wrong, they send a profcssor to 
mvestigate the failure scientifically." From the perspective of a Cambridge 
scholar, those wcre unworthy academic assignments. Bailyn, writing about 
Harvard, takes a different position: "In recent years we have had a rich and 
beneftcial turn to public service, mainly in the professional schools. We are 
positioned as ncver before, in our powerful professional faculties, to fix the 
turnips when they go wrong, indeed to see to it that they grow properly in 
the first place. But as we begin a new transition, I hope we can conceive of 

6 Frankfurter was quoting from a statement by a group of semor scholars m South Africa. 
7 I tahcs supphed. 
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the balance shifting back toward the Univcrsity's primary faculty-toward 
the magnct of lcarning, toward disintcrested study, toward intellectual pur­
su1ts not for cxtrinsic purposes but for thcir own sakcs. We are in no danger 
of forgctting the turnips. The danger is that the University will become a mere 
holding company for highly publicized, semi-independent service institutes, its origi­
nal core faculty still respectable but old-fashioned, diminished, and by-passed in 
importance. I hope in the years ahcad we will above all honor our first com­
mi tment, which an earlicr Harvard president, Josiah Quincy, defmed simply 
as "giving a true account of the gift of reason." 8 

Frankfurter and Bailyn may sound very abstract, but they do 
provide--indirectly -suggestions for lines that should not be crossed; at the 
vcry least they alcrt us to issues that should be carefully cxamined if the full 
implications of actions are to be undcrstood. The relevance of these concerns 
can be dcmonstrated by somc examplcs touching on collegiality, commercial­
ization, and conflict of intercst. 

Increasing commercialization and conflict of interest arc twins-Siamese 
twins-and current problcms are cspccially noticcable in biotechnology and 
somc other fields where tcchnology transfer is promising, although the 
cmphasis rcmains on promise. The total value of univcrsity technology trans­
fcr in the year 2000 has bccn estimatcd at only about $750 million, with 
40 percent bcing biomedical and the rcst m engineering. Symptoms of 
pathology arc numcrous, cspccially in biomedical rcscarch: secrccy, delaycd 
publication, drugs testcd by thosc with commercial intercsts in the product, 
etc. For cxample, studics of cancer drugs fundcd by pharmaceutical compa­
mcs were 1/Sth as likely to rcach unfavorablc conclusions as non-profit srud­
ics. (In part, this could be the rcsult of sclccting only those studics with the 
grcatest commercial promise-but only in part.) Data show that scicntisrs 
frcquently fa.il to rcvcal thcir tics to industry in publications. ln one vcry 
controvcrsial case, Novartis rcceivcd a voicc mside a Berkeley dcpartment 
concerning the distribution of research funds that the company had donatcd 
(Press & Washburn, 2000). Few favor these abuses, much has bccn writtel1 
about thcm, and thcre is growing agreement that stricter rules arc needecl. 
Responsible acadcmic leaders agree that technology transfer and university 
collaboration with industry is nceded and good for all. They also agrcc that 
transparency and monitoring should prov1dc context. The dean of the Har­
vard Med1cal School, Joseph Martin, has been a leader in the movement to 
push for stricter rules (Martin, 2001; Moses III & Hamilton, 2002). 

lt is entirely rcasonable for the biomedical sciences to be the center of 
attention when considermg the potential bencfits and difficulties of external 
pcrmeability. In terms of research promise and public support, they rank at or 

8 I ta lies supplted. 
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near the very top, and it has been recently suggested by President Lawrence 
Summers of Harvard and others that the next Silicon Valley will specialize in 
biomedicine. Even if this proves to be an accurate forecast, it is useful to con­
s1der some less obvious perhaps less prominent issues, because the man­
ner in which the university interacts with the world beyond its walls may 
eventually affect a much broader range of activities. 

As an example, the Harvard Business School offcred and may again offer 
advanced management courses cxclusivcly for certain (large) companies. Pcr­
haps the school was cxtrcmcly well compensated for thcsc offcrings; it is not 
the most essential issue. The School is wealthy enough not to have to take 
ass1gnmcnts only for money, but do thcsc exclusive arrangements violatc any 
or all of the "essential freedoms?" Surcly big "customcrs" can influence and 
pcrhaps even dictate who tcachcs; they will insist on, in thcir estimation, the 
very best instructors. Customer certainly can influence the curriculum, and 
will also largcly detcrmine who is in the classroom. Do these arrangements 
represent faculty decisions reachcd on academic grounds? 

lt is possible that the school engages in this practicc bccause these pro­
grams open company doors and lcad to original and valuable ca5e-based 
rcscarch. But a univcrsity cmbodies many fcatures of a public good: it is tax 
exempt, possibly tax financed, and the beneficiary of gifts representing gen­
crations of donors. In principlc, its services should be available to all, with 
sclection based abovc all clse on mcrit. In the United States, flagship institu­
tions have tricd for many ycars to minimizc the influence of students' ability 
to pay by awarding scholarships and loans. Do company-spccific programs 
reprcscnt a retrogradc step and a mcthod of "buying your way into Harvard?" 
Arc somc students treated bctter than others? At the vcry these are 
policy issues that deserve university,w1de discusston that include ethical con­
siderations. 

"Drawmg lines" can also bccome a concern in rclat10ns with donors, 
who--as a group-are becoming increasingly important to universitles, and 
who also represent a growing source of outsidc influence. Today, even public 
univcrsitles depend heavily on private philanthropy, as the proportion of 
statc support has fallen: state support m the range of 20 to 30 percent of total 
budget 1s not unusual. Private universities, of course, have always had to 
depend on mdividual non-governmental donations. Donors have their own 
priorittes and agendas and sometimes they should clash if standards 
prevail-with interna! university pohc1es or plans. This is certainly not a 
new problem, but it is one that will grow m significance as all research uni­
versities become increasingly dependent on philanthropy. It is much more 
likely that exphcit policies and rules will have bcen directed towards govern­
mcnt funding, and perhaps that should be supplemented by more attention 
paid to acceptable rules for governing private philanthropy. What happencd 
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at Yale is an example of problems that may become more common in the 
future. 

About a decade ago, Yale received a $20 million gift to fund an under, 
graduate program in Western Civilization. Aside from the inherent inten·st 
in the subject, at a nme of grcat financial nced Yale would have been able to 
support some non,incremental senior chairs and to appoint some new junior 
faculty members. All of this happened during a hinng frecze. The donation 
was solicited and accepted by the president and dean with minimal faculty 
consultation; at least that was the opinion of many faculty members. 

Problems emerged very quickly and they werc clearly related to political 
divisions. The president and dean were considered advocates of very conser, 
vative views. Many professors believed that a new program should have had 
pnor faculty approval, because under a system of sharcd governance they 
should have the authority to dctcrmine on academic grounds "what is 
taught.a The donor became cxasperatcd by mternal Yale fights and by ensu, 
ing severe delays, and ultimately asked for a voice in the choice of new fac, 
ulty appointments for the proposcd program. The new president of Yale 
immediately understood that a linc had been crossed--who teachcs is 
cntirely determined by the univcrs1ty-and amidst much public astonish, 
ment the gift was returned. 

The point is that this incident is not that unusual. Gifts should he 
returned when conditions dcvelop that cross a line, and some should not be 
acccpted in the first place, no matter how hungry the beneficiary. A transpar, 
ent set of mternal institutional standards would be very useful because subtle 
questions-more subtle than at Yale-surface quite easily. For example, what 
should be donc if a donor is willing to g1ve a professorial chair provided an 
individual of his or her choice becomcs the initial occupant and assume that 
mdividual happens to be one of a number of reasonablc choices? Or, assume 
that the donor is vcry knowlcdgeablc about the subject of the chair and asks 
to be a member of the scarch committee? These examples arc real and the 
answers are not entirely obvious and would.be worthy subjects for the devel, 
opment of general policies. 

Possible problems also arise every time a chair, a building, or a fcllowshlp 
is named aftcr a commercial cnterprise. Chait's "nced and greed" cxamples 
are arrcsting. Professonal chairs named after companies are now common: 
examples would be the FEDEX and Yahoo! professorships. What about the 
Bank of America Dean of the Haas Business School at the University of 
Califorrua at Berkeley or the Colgate,Palmolive Professor of Dentistry at the 
University of Queensland in Australia? Dacs using these namcs imply 
endorsement of the company, pcrhaps the University of Qucensland's prcfcr, 
encc for Colgatc over Crest? (After all, what is the mcentivc for a company 
to assoc1ate its name with a university?) At one time, Harvard did not aHow 
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positions to be named after commercial cnterprises-e.g., a Henry Ford II 
profcssorship was possible, a Ford Motor Company chair was not 
perm1ttcd-but that policy was abandoned well over a decade ago. Some­
t1mes chairs named companies carry special obligations vis-à-vis that 
company. At Wayne State University the holder of the K-Mart Chair in mar­
keting has the duty to provide some company training. In the current cli­
mate, drug companies might have a particular mterest in featuring their 
namcs at univers1tics. 

Vcry rccently, a former Harvard president asked the following provocative 
question: should the univcrsuy accept a gift of $2 billion if the donor 
received the right to place a sign on the pedcstal of the John Harvard statue 
that announced "Things go better with Coke." The answer is obvious, but 
why nol? It is an awful lot of money that could be used for sociall y worthy 
purposes such as scholarships for needy undergraduates. Might one turn­
down $2 billion but accept $4 billion? 

The answcr lies in "giving a true account of the gift of reason." Advertis­
mg promotes many (mostly?) meaninglcss distinctions. and Coke, 
Crest and Colgate, Ford and Chcvrolet, Fidelity and Merrill may reprcsent 
different consumer preferences, but those of us who travcl under the banner 
of veritas-all universities-should avoid lending their collective authority to 

trivial or, at best, purely commercial distinctions and endorsements. It under­
mines our capacity for truth and objectivity, or at least the public's belicf in 
our objectivity, and those are the charactenstics that should distinguish uni­
vcrsltles in society. Thcre are few reasons for a commercial company to put 
its namc on (say) the Yale Bowl except to associate its services or products 
with the values or influence represented by Yale, enhanced by the growmg 
public stake in higher education. And there is no valid reason for Yale to 
prov1de this particular endorsement-rather than to a competitor~-save for 
a certain sum of money. 

In an era whcn questions of this type will arise with increasing frequency, 
mainly as a conscquence of rising extcrnal permeability, and whcn "lincs" 
and "general principlcs" are fcw and unclear, the role of the faculty becomes 
pamcularly important. Their sense of academic values should be the univer­
sity's first lme of defcnse potential abuses; because of obvious conflicts 
of mtercst, the faculty should not be the final lme of defcnse: that role, all 
too often performed imperfectly, belongs to the presidcnt and to trustees. It is 
the faculty's responsibility to render judgments on academ1c grounds and that 
implies shared govcrnance. It is the foundation of collegiality. A faculty is 
not an indiv1dual; it is a group of colleagues, and that is what g1ves authority 
to faculty opinion. Today, however, in many American universities some fifty 
percent of the faculty arc adjuncts, frequently an undcrpaid, exploited, gypsy 
proletanat with minimal or no rights. That situation is antithetical to colle-
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giality and thus another line has bccn crossed. At many of our proudcst 
research universities, that same linc has bccn crossed with the ovcruse of 
tcaching fellows and post-docs. That they are uscd mainly as apprcnt:icc 
scholars has become a pretensc. Just as with adjuncts, it has becomc a form of 

labor and destructive of collcgial values. Rcducing the proportion of 
adjuncts, tcaching fellows, and post-docs mcans moving back inside the line 
that delimits our values. 

Enormous gaps in compensation bctwccn fields of specialization--anothcr 
consequcnce partly rclatcd to increasing cxtemal pcrmeability-also weak­
ens sharcd govemance and collcgiality. The issue is not only the usual sus­
pects of law, mcdicinc, and business versus cverybody What happcns 
within the category "everybody elsc" is equally important. Not only are the 
average salaries of profcssors in the humanities and similar fields much 
lower-similar fields simply mcans no outside demand for a particular type of 
scholarship-but the majority of its constituents has fcw opportunities 
for non-academic earnings. We have developcd a two sector socicty: the 
haves who love market forces and the have-nots whose benefits from these 
forces are at best indirect and always small. The market creates and exaggcr­
atcs differences. The "haves" get both highcr salaries and outside incarne. 
Even if the numbers who bcnefit from the market are not very large, and that 
rcprescnts conventional wisdom although accurate facts are hard to obtam, 
the rcsulting psychological <livide (read envy) does collegiality. 

In gcncral we deal with this problcm by refusing to talk aboutit, and that 
is not surprising givcn its complexity and sensitivity. How can market forces 
be ignored without prcventing a decline in faculty quality? How can market 
forces not be resistcd if thcy underminc princ1plcs of collcgiality that arc fun­
damcntal to peer relationsh1ps? It could be claimed that collcgiality in the 
Amcrican research univcrsity is already a lost cause. Rcscarch institutions arc 
too large and too diverse, and it is simply not realistic to scek common 
ground bctwecn a business school and a divinity school or betwecn a classics 
and a biochemistry dcpartment. And yct, a univcrsity should reflect somc 
common values and standards, otherwisc the future may lie in " ... a mcrc 
holding company ... for scmi-indcpendent service institutes ... " that will be 
indistinguishablc from commercially-based rcscarch centers. "Semi­
mdcpcndence" would cndanger the special mvcstigator freedom-"sciencc 
dri ven by curiosity"-supplemented by superbly able gradua te students, that 
characterizes university-bascd research and that has proved so mnovativc 
(Mukheqcc, 2002 ). This applies not only to the sciences. 

There is no wholly satisfactory answcr. It is clear that market forces cannot 
be ignored in the American sctting whcre competition between universincs 
is an important elemcnt in raising quality. Compemion may, in considerablc 
measure, account for the mtemationally high standing of American highcr 
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education. Market forces have to be rcflectcd in compensation and total fac­
ulty income. Yet there are ways to mttigatc resulting distortions: higher subsi­
dies for some act:ivities and pcrhaps a taxon wcalthy enclaves as a means of 
somc incomc redistribution. lt is a palliative, but valuablc Just the same. 

Many different situations have been mentioned where old "lines" need to 
be remembcred and new ones need to be created. Thcre is a great deal of 
d1vcrsity among the problcms, but thcrc ts a common dcnominator: univcr­
sity connection to the world beyond its walls crcates the challenge to tradi­
tional values and practiccs. A balance of activities in a research univcrsity 
that is not sufficiently reflectivc of its fundamental purposes is one of the 
dangers. Bertrand Russell was wrong. We should fix the turnips and makc 
sure that they grow correctly in the first place. One of our prime social pur­
poscs is, in Derek Bok's (1991) words, "to contributc the knowlcdge that will 
hclp socicty discover how to overcome its pressing problcms." But neithcr 
lurc of gain nor public clamor should allow the univcrsity to neglcct "disin­
tcrcstcd study ... and intellectual pursuits not for cxtrinsic purposes but for 
their own sakes." Among othcr things, this means that the universitv's rolc as 
a prcscrvcr of culture is not JUSt tolcrated: it is generously nourished. Therc is 
room for optimism. ln 1911, Max Weber warned that univcrsities are bccom­
ing "stat:c capitalist enterprises managcd for purposcs cxtcrnal to lcarning for 
its own sakc and frccdom of cnquiry is bcginning to givc way to the produc­
tion of knowledgc uscful to the statc for technological and cconomic rca­
sons .... " That did not happcn in democratic socictics and if the external and 
internai changes arc carcfully considcrcd, it w1ll not happcn in the future 
(Heydc, 2001 ). 

FUTURE TASKS 

Two tasks face institutions in light of the environment envisioned in this 
volume: first lowcring internai barriers, and second the control of cxternal 
pcrmcabilities. The latter has alrcady becn discusscd from many points of 
vicw. Essentially following the model of discussions within the biomedical 
sciences is a good hrst step: moving towards stricter rulcs with cnforcement 
and transparency. ln addition it would be useful to conceive the conse­
qucnces of cxtcrnal pcrmeabihty more broadly, with some attcmpt to imple­
mcnt changes that result from that broadcr scope. 

Lowcring internai barriers has receivcd less attention even though they 
undoubtcdly have a great effect on intcllectual outcomes. A general policy 
prescription is impossible becausc institutional traditions vary so rnuch, but 
an exarnple may be helpful. Because of the author's expcricnce, Harvard will, 
once again, prov1de the illustration. 
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Harvard is famous-infamous would be a more accurate term-for the 
autonomy with which its faculties or schools operate. The slogan "each tub 
on its own bottom" describes the management philosophy: each faculty 
rcsponsiblc for its own expenditures, revenues, and endowments, with the 
central administration largcly unable and tempcramentally unwilling to shift 
rcsources from one faculty to anothcr. At Harvard even the academic calcn, 
dars differ by faculty! 

This particular style has historically led to some very positive results: man, 
agement more powerful and efficient at the faculty level, and entrepreneur, 
ship strongly encouraged because one cannot count on rescue from the cen, 
ter. However, the "tub system" does create obstacles for activities that need 
to reach across faculties and departments. If interfaculty and interdisciplinary 
nceds are becoming more urgent, the Harvard structure could be-already 
may be-counter,productivc. About a decade ago, this becamc a matter of 
conccm and, without in any way abandoning advantages of tub,stylc man, 
agcment, steps wcre takcn to draw the university closer togethcr. The 
method was to select a number of broad rcsearch and teaching tapies that 
obviously were beyond the intellectual capacity of any one faculty, and then 
to organize programs, with seed moncy, at the level of the central administra, 
non, responsible not to faculty deans but to the provost and presidcnt. 

Four topics wcrc selected: children studies; mind, brain, and bchavior; 
environmental studies; and health care policy. The topics varied greatly m 
style and character. Environmental stud1es became a new interdisciplinary 
undergraduate major. Health care policy became a Ph.D. program. The ini, 
tiative for children focused on interdisciplinary courses and research. Minci, 
brain and behavior was the originator of cutting,edge research. These were 
beginnings and some were more successful than others, but all drew on the 
intellectual capital of the entire univcrsity, and each interfaculty initiative 
became a place where one's tub identity ceased to be the most important 
name,tag. 

Traditions vary from university to university. At some, interdisciplinary 
teaching and research will corne more naturally than at others, but creating 
special facilitating structures will be needed in all universities. 

We end as we started, with the ivory tower. As a general description of the 
modem university it was always flawed. As a description of the lifc,style of 
mdividual scholars, the term becomes much more valid. The art historian 
Erwin Panofsky ( 1948) in his defense of "tower dwellers" recognizes that the y 
cannot be as active "as those who live on the outside." But perhaps from. 
their high perch they can see farther and "signal along the line from summit 
to summit...In so doing they will automatically contribute to the making of 
our world." A pure mathematician fnend of Panofsky's (1948) said to him 
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with some concem: no one can prcvcnt mathcmatics from bcing occasionally 
applied! 

Thercfore it is a great mistake to think of ivory tower in a pejorative scnsc 
as accuratcly applying to those university activitics that appear of little 
1mmed1ate or practical importance: typically the humanities, history, and 
some basic sciences. The great triumphs and disastcrs of the twcntieth ccn­
tury were less the product of tcchnology transfcr, applicd sciences, or business 
schools, than conscqucncc of positive or decply distortcd human values. 

To say it universities arc among the oldest continuing institutions 
in the world, and that would not have been possible if they did not adapt to 
world conditions; and soit will be in the future. Pcriods of rapid change such 
as the present make it mandatory for institutions to operate within reliablc 
intcrnal rules, which have been refcrrcd to as lines that should not be 
crosscd. The identification and developmcnt of these lincs is an urgent task 
for faculty and administration. The difficultics of creating ncw norms are 
magnified by the competitive cnvironmcnt in which higher education oper­
atcs. The pricc of virtue can be made prohibitive, especially for institutions 
whosc rcsourccs arc cxtremely limited. This is surely a case whcre the rich 
should lcad by cxample. Yet if the dangers are understood, perhaps collective 
act10n that would not damage institutional intcrests would become a possi; 
bility. 
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TER 

Scientific Advances and the ever 
more Complex Challenges 

facing Society 

Jakob Nüesch 

INTRODUCTION 

E 
vcry year in Deccmber, the editors of Science select the ten most impor, 
tant discoveries of the year. Genomics lcd the year 2000 ranking, prob, 

not a great surprise to most of us. That year, several milestones 
had becn achieved in deciphcring genomes from drosophila to plants and, 
fînall y, to man. 

Number two m the ranking was the clucidation of the structure of ribo, 
somcs, as well as the confirmat10n of a hypothes1s of the catalysis of the poly, 
mcnsation of amino acids by RNA not by protcins. Furthermore, the 
discovcry of two wcll conservcd cranes from south of Trifles werc ranked, 
because thcy permit to concludc that our ancestors left Africa for Eurasia 
somc 1. 7 million ycars ago. Remarkablc progrcss was achicved with stem 
cclls, a very important domain of ccll biology with a grcat theoretical as wcll 
as med1cal potent ial. Also of intcrest was the announccmcnt of cloned pig, 
lets. ln this connection, it was shown that cloning methods can be useful to 
avmd the extinction of endangered species. 

A final b1olog1cal discovery concerned nuclear receptors. These elements 
play an important role m the regulation of the fonctions of genes. From a 
med1cal pomt of view, nuclear reccptors are instrumental for the understand, 
ing of discases of the cardiovascular system, as well as of cancer and of the 
side cffects of 

Bes1des the winner in the field of biology, important discoveries in quan, 
tum phys1cs, organic semiconductors and supraconducting polymers with 
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exciting properties were distinguishcd. Last but not lcast, research on planets 
showed, among other aspects, that our neighbouring planets might well hide 
some water rescrves and that some four billion years ago, water could have 
becn prcsent on planct Mars in the form of lakcs. Research in astronomy as 
well as m cosmology led to ncw insights. 

This short description of the ranking list illustrates the dominance in 
intcrest in biology or life sciences over other scientific disciplines and shows 
growing interest in the physical sciences, in particular solid state physics and 
quantum physics, as well as astrophysics and cosmology. ln conclusion, all 
the selected discovenes belong to knowledge,oriented, long term basic sci, 
ence. Severa! discoverics have an obv1ous potential for application. The 
selection made by the Science editors underlmed not only one of the strong 
points of the past century, but pointed to the ncw century in which lifc sc1, 
ences and information technologies might continue and cven reinforce an 
important mcgatrend. As a mattcr of fact, this megatrend continued in the 
year 2001 at more or lcss the same pacc (Science, 2001a). 

Science is a kcy clcment of modern human societies. As it consumes con, 
siderable amounts of public money, it is influenced by science policy and 
political bodies. President Bush's first research budget was set to favour lifc 
sciences, with all its unforesecable consequences for other scientific disci, 
plines. The tragic events of September 11, 2001, however, had a deep impact 
on his second budget. 

The European Union (EU), on its side, is making strong efforts to restruc, 
turc the highly fragmented European scicntific community. In addition, pri, 
ority areas wcre identified and agrced for the sixth Research and Develop, 
ment Framework Program: Information tcchnology, Genomics and 
biotechnology, Sustainable developmcnt and global change, Nanotechnol, 
ogy, Intelligent materials and ncw production processes, Acronautics and 
space, Food safety (Science, 200lb). Whereas the EU programme is probably 
less focuscd on life sciences than US research, there is a major differencc in 
funding. The EU nations invest 1.8 % of their Gross Domestic Produce in R 
and D, a very modest figure in comparison with the United States' 2. 7 %, or 
Japan's J. l %. 

Neverthclcss, there are common traits between these nations or groups of 
nations belonging to the science, and technology,driven industrialised 
world. Since World War II, science and technology have been dominating 
the tertiary sector, whereas humanities, social sciences, or even economic sci, 
ences have been playing a minor role. 

To conclude this introduction, let me pose a question. Since the time of 
Francis Bacon, human beings have had the idea that technical progress will 
provide happiness through unlimited mobility, freedom through unlimited 
communication, and the prolongation of lifc. The latter bas been achieved 
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in the course of the last centuries. But arc wc happicr than before and do wc 
have lcss problcms? 

SCIENCE AND TECHNOLOGY - MAJOR DRIVING FORCES OF 
MODERN CIVILISATIONS 

The world we live in today is defined as post-modemist, or in a more simplis­
tic way, as a 'Knowledge Society' or 'Risk Societ)'' (Nowotny, Scott & Gibbons, 
2001 ). 

On the macro levcl, the following characteristic traits are worth mention­
mg: 

• Profound changes in the world of labour 
• Dematerialization of products 
• Quantitative and qualitative enhanccment of service activities 
• Application as important as knowledge production and, as a conse­

quence, an enormous increase in the speed of innovation 
• The sources of scientific and technological knowledge are completely 

reshaped by processes of internalisation and globalisation. 
• Changes in production systems, increased flexibility (just in time), 

lean organisations 
• Increasing importance of information technologies (IT) 
• Primacy of the cconomy, in othcr words, the market dominates the 

rneaning of life. 
• Innovation addiction and risk aversion charactcrise our hedonistic 

and pluralistlc world. 
• Despite a continuous oscillation between public hysteria towards 

nsks, fear of science and certain technologies, indifference and 
attempts to reform, there is no serious awareness or will in politics 
and govemments to counteract quantitative growth with its foresee­
able negat:ive impact on a sustainable development of our world. 
President Bush's decision to renege on his pre-election promise to 
regulate emissions of carbon dioxide is a saddening waming as to the 
low importance given to environmental and sustainability issues 
(Nature, 2001 ). 

• Last but not least, the idea that knowlcdge is dangerous is deeply 
embedded in our society. 

On the micro level of science and tcchnology, several trends have 
appcared during the last fifty years or so. Science has moved increasingly 
from a knowlcdge-driven to a utility-driven system. As a consequence, the 
diversity of the sc1entific system has been reduccd. This might lead to bud-
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gcts bccoming out of balance, as is sccmingly the case with the US adminis, 
tration's science budget, which favours to a great extent life sciences at the 
cxpcnse of othcr disciplines. Or, far,reaching specialisation of a univcrsity 
may have a negative impact on its potential for future and as yct unknown 
developments. 

During the past ycars, scientific organisations were accused of being resis, 
tant to change and of inefficient management, as well as of being reluctant to 
collaborate with industry. These criticisms are partially justified and thcy 
have to be taken seriously. The samc is truc for the ivory tower attitude. lt is 
obvious today that a scientific institution is no longer extcmal to society. As 
a matter of fact, it is part of it. The time is over when the communication 
bctwccn science and socicty was unilatcral. Today, socicty asks questions to 
science, with an ever,increasing intensity. lndeed, nothing is more needed 
for science than to win public confidence. 

To concludc this discussion of the prcscnt situation, let us considcr briefly 
a problcm intemal to science: the relation among disciplines. Whcrcas the 
scientific and tcchnological world have long leamed out of necessity to com, 
municatc with each other, the situation is very different conceming corn.mu, 
nication bctwccn science, tcchnology on the one hand, and humanities and 
social sciences on the othcr. As mcntioncd carlicr, science and technology 
have shapcd the modem world. Their creative power is such that strategies 
for exploring implications have to be dcvclopcd. ln othcr words, to solve a 
practical problem or to acquirc knowledgc with far,rcachmg and often 
unknown consequences once applied, demands dialogue with people who 
have cxplored diffcrcnt ways of thinking and focused on questions of con, 
ccpt, mcthodological theory, epistemology, ethics and social impact. ln view 
of the cver,incrcasmg complexity and unpredictability of science, and 
technology,driven socicties, the humanities must become partners of science 
and tcchnology, in order to contribute to ethical norm,setting, as wcll as to 
prc, and post,action reflection on possible repercussions. 

SCIENCE AND TECHNOLOGY FOR THE FUTURE 

lt is Frank H. T. Rhodes (2000) who wrote: Universities are communities of 
enquiry, discovery and leaming, created and supported by society, with the convie, 
tian that the growth and diffusion of knowledge not only enrich personal experience, 
but also serve the public good and advance human well,being. This staternent 
rcflccts in a pertinent way the goals and charactcristics of the modem univer, 
sity. lt is quite different from Wilhelm von Humboldt's vision of the umvcr, 
sity, which is ccntred on the idea of the formation of individuality as the final 
goal of the universe (Rcbc, 1995). 
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Without any doubt, in modem universities, science and technology play a 
dominant role. Real science, in the broad scnse of the definition, will always 
produce ideas about how the world works. On the othcr hand, ideas in tech, 
nology will result in usable objccts. Nevcrthclcss, technology is more and 
more sciencc,driven and the rclationship bctwcen science and tcchnology 
becomes doser and doser and less hierarchical. What will the future pillars 
of the science and technology systems look likc? 

Basic or Knowledge-oriented science 

Basic or knowledgc,oriented science will still play a major role. It is part of 
our cultural inheritance. It cannot be planned and yet it is an important part 
of our value system. Notwithstanding its unpredictablc nature and very loosc 
goal orientation, this kmd of science has to accept adcquate criteria of pro, 
ductivity via appropriatc quahty assessment systems. Probably thcre will be a 
natural tendency to do research at the interfaces betwcen the disciplines, 
with the consequence that in,depth knowlcdgc will have to be combined 
with a horizontal languagc that allows communication with neighbouring 
disciplines. 

In future systems, basic science will interact much more with the humani, 
ties, as wdl as with the social sciences. A good illustration is given by the 
neurosciences. In this field, in particular in brain research, vcry basic ques, 
tions such as frec will and personal responsibility will be discussed between 
philosophers and neurobiologists. 

Finally, the contextualisation of knowledge production will bccome 
important (Nowotny, Scott & Gibbons, 2001 ). 

Problem-oriented or applied sciences 

If opcnness is alrcady important in basic sciences, it becomcs even more 
important and more complex m applied sciences, which by definition lay the 
ground for tcchnological solutions to practical problems. Strategies for the 
exploration of implications will be of paramount importance. Interaction 
between scicntists of various disciplines and belonging to the "two cultures" 
must thus bccome much more intensive than in the past. 

New systems of participation and mvolvemcnt-cvcn from the 
public--will have to be considcrcd. This part of the scicntific enterprisc 
dcpcnds hcavily on public confidence. In v1cw of the dcvclopment and socio, 
economic and ccological statc of our world, therc is an urgent necd to 

dcvclop cnteria and conditions m ordcr to fostcr a sustainablc dcvclopmcnt. 
In othcr words, universitics of the future will have to go bcyond their tradi, 
tional tasks and parncipatc in addition in the scarch for solutions to major 
problcms of human socictics. After all, humans arc the world's grcatest evolu, 
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tionary force and it is part of our responsibility and accountability as scien­
tists to contribute to the understanding of the consequenccs of our actions on 
future dcvclopmcnts. 

As Nowotny et al. (2001) mention, knowledge socictics will have to 
bccome leaming organisations in order to develop their human and intellec­
tual capital. Universities will play a major role, provided that thcy are adapt­
able organisations and comprehensivc institutions rathcr than highly spec1al­
iscd niche players. If we accept the opening of the university intemally as 
wcll as cxtemally by re-thinkmg the culture of communication and creating 
a new relationship with our partners from industry and society as a whole, we 
may creatc the prercquisites for a socially credible institution, able to allcvt­
atc people from the belief that knowledge is fundamentally dangerous. 

Science is not only an activity lcading to knowledge and, finally, to inno­
vation. lt is above all a cultural achievement of human creativity. Univcrsi­
ties arc places wherc science can develop its greatest potential. Their most 
important impact on society can be achieved through science-supported cdu­
cation. Thereforc, rcsearch and cducation have to remain united. Neve:rthe­
less, there is an urgent need, in particular in Europe, to improve the concepts 
of education. We oftcn forgct that in a leaming institution teachers as wcll as 
lcamcrs are leaming. lt might be necessary to re-evaluatc and adapt this 
important process. lt is important to leave the urndirectional teaching pro­
cess and also to adapt to tcaching interdisciplinarity in an intcrdisciplmary 
rescarch environment without losing scicntific quality. 

Last but not least, many European universities arc faced with an outdated 
concept of govemancc. The future university needs a grcat deal of autonomy 
couplcd with a ncw communication culture and a new perception of 
accountability. The future research and cducation university will ccrtainly 
have to face limited financial resources. lt is thcrcforc of paramount impor­
tance that concepts are dcvclopcd in order to increasc tts productivity. 

ln this context, Europe offers intercsting opportunities. Therc is a htgh 
dcgree of cultural diversity wtthin a relatively dense distribution of qualita­
tivcly good institutions of higher education and rcsearch. This situation cm 

be favourably exploited for the creation of complcmcntary networks, pro­
vided the notorious particularism of the single institution can be overcome. 
Networkmg has another advantagc, bccause it allows us to assemble mono­
disciplinary excellence within a high-performing transdisciplinary system. 

CONCLUSION 

Even if the university of the future will maintain its concept of research­
supported education, it has to adapt and devclop substantially in order to 
face successfull y future challenges and needs. 
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The science of the future, applied or basic, must be based on reflections 
going beyond the sciences. This is where a truc cooperation with humanities, 
social sciences and also economics and ecology will emerge. Beside its tradi­
tional tasks to create knowledge, to educatc and to lay the basis for the 
responsible ecolog1cal, social and economic wellbeing of human societies, 
science has to act as an early warning system. This important task can be 
achieved only if a new contact between science and society is established. 
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CH 

Preparing for the Revolution: 
The Future of the University i:n 

the Digital Age 

James}. Duderstadt 

'The impact of information technology will be even more radical than the harness~ 
ing of steam and electricity in the 19th century. Rather it will be more akin ta the 
discovery of fire by early ancestors, since it will prepare the way for a revolutionary 
leap into a new age that will profoundly transform human culture." (Attali, 1992, 
p. 11) 

INTRODUCTION 

0 ne of the central topics of the third meeting of the Glion Collo, 
quium concerned the eroding boundaries of the contemporary uni, 
versity as tradltlonal constraints disappear and new arrangements 

are demanded by a changing world. forces driving restructuring of 
the highcr cducation enterprise are many and varied: the globalization of 
commerce and culture, the lifelong educational needs of citizcns in a 
knowledge,driven society, the advanccd cducat10nal needs of a high pcrfor, 
mance workplacc, the exponential growth of new knowledge and new 
plines, and the compressed timescales and nonlinear nature of the transfcr of 
knowledge from campus laboratories into commercial products. This paper 
concerns itsclf with impact of information and communications tcch, 
nologtcs on higher education, which arc rapidly oblitcrating the conven, 
ttonal constramts of space, Ume, organization, monopoly, and even rcality 
ttself. 

Modern digital technologies such as computers, telecommunications, and 
networks are reshaping both our society and our social institutions. These 
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technologies have increased vastly our capacity to know and to do things and 
to communicate and collaboratc with others. They allow us to transmit infor, 
mation quickly and widely, linking distant places and diverse areas of 
endeavor in productive ncw ways. They allow us to form and sustain commu, 
mtics for work, play, and leaming in ways unimaginable just a decade ago. 

Of course higher education has already expcrienced significant change 
drivcn by digital technology. Our management and administrative processes 
are heavily dcpendent upon this technology. Rcscarch and scholarship are 
also highly dependent upon information technology, for example, the use of 
computers to simulate physical phcnomena, networks to link investigators in 
virtual laboratorics or "collaboratories," and digital hbraries to provide schol, 
ars with access to knowledge resourccs. There is an incrcasing sense that new 
tcchnology will also have a profound impact on tcaching, freeing the 
room from the constraints of space and timc and cnriching lcaming by pro, 
viding our studcnts w1th access to original source matcrials. 

Yct, while information tcchnology has the capac1ty to enhance and cnrich 
teaching and scholarship, it also poses certain threats to our colleges and uni, 
versities. We can now use powerful computers and networks to deliver educa, 
tional services to anyonc, at anyplace and anytime. Tcchnology is creating an 
open lcaming environment m which the studcnt becomes an active leamer 
and consumer of educational services, stimulating the growth of powcrful 
market forces that could dramatically reshape the higher education enter, 
prise. 

THE EVOLUTION OF INFORMATION TECHNOLOGY 

It is difficult to understand and appreciate just how rapidly information tech, 
nology is evolving. During the first decadcs of the information age, the evolu, 
tion of hardware technology followed the trajectory predicted by "Moore's 
Law"--that the chip density and consequent computing power for a givcn 
price doubles evcry eighteen months (Deming & Mctcalf, 1997). This corre, 
sponds to a hundrcdfold increasc in computing spccd, storage capacity, and 
network transmission rates every dccade. Of course, if information technol, 
ogy is to continue to evolvc at such rates, we will likely need not only new 
tcchnology but even new science. But with emerging technology such as 
quantum computing, nanocomputers, and biocomputing, thcre is significant 
possibil1 ty that Moore's Law will continue to hold for at lcast a fcw more 
decades. 

To put th1s statcment in perspective, if information technology continues 
to evolvc at its prcsent rate, by the year 2020, the thousand,dollar notebook 
computer will have a computing of 1 million gigahertz, a memory of 
thousands of terabits, and linkages to networks at data transmission speeds of 
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gigabits per second. Put another way, it will have a data processing and 
memory capacity roughly comparable to the human brain (Kurzweil, 1999). 
However, the computer will be so tiny as to be almost invisible, and it will 
commumcate with billions of other computers through wireless technology. 

This last comment raises an important issue. The most dramatic impact on 
our world today from information technology is not from the continuing 
mcrease in computing power, but rather from the extraordinary rate at which 
bandwidth is expanding, that 1s, the rate at which we can transmit digital 
information. In a sense, the price of data transport is becoming zero, and wi th 
rap1d advances in photonic and wireless technology, telecommunications 
will continue to evolve very rapidly for the foreseeable future. 

The nature of human interaction with the digital world-and with othcr 
humans through computer-mediated interactions-is also evolving rapidly. 
We have moved beyond the simple text interactions of electromc mail and 
conferencing to graphical-user interfaces and then through voice to video. 
With the rapid development of sensors and robotic actuators, touch and 
action at a distance will soon be available, i.e., "telepresence". 

The penetration of digital technology into our society has proceeded at an 
extraordinary pacc. Already the Internet links hundrcds of millions of 
people. Estimates are that, by the end of the decade, this number will surge to 
billions, a substantial fraction of the world's population, driven in part by 
fact that most economic activity will be based on digital communication. 
Bell Laboratories suggests that w1thm two decades a "global communications 
skin" will have evolved, linking togethcr billions of computers that handle 
the routine tasks of our society, from driving our cars to monitormg our 
health. 

ln other terms, over the next decade, wc will evolve from technol-
ogy (in terms of computer operations per second, storage, or data transmis­
sion rates) to "peta" technology (one million-billion or 1015). A petabyte of 
data is equivalent roughly to the capacity of a stack of CD-ROMs nearly 
2 km high. We will denominate the number of computer servers in the bil­
lions, digital sensors in the tens of billions, and software agents in the tril­
lions. We w1ll evolve from ''<:-commerce" and "e-govemment" and 
"e-learning" to "e-everything" ! 

Of course, our world has experienced other periods of dramatic change 
dnvcn by technology, for example, the of the steam engme, tcle­
phone, automobile, and ra1lroad in the late ninetcenth ccntury, which crc­
ated our urban industnahzcd society. But never have wc cxperienccd a t:cch­
nology that has evolved so rapidly and relcntlessly, increasing in power by a 
hundrcd-fold or more cvcry decadc, obli terating the constraints of spacc and 
nme, and reshaping the way wc communicate, think, and leam. 
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There are sevcral characteristics of information tcchnology that set it 
apart from carlier experiences with technology,driven change: 1) its active 
rathcr than passive nature; 2) the way that it oblitcratcs the constraints of 
space and timc (and perhaps rcality); 3) its extraordinary rate of evolution, 
rclcntlessly increasing in power by factors of 1 OO to 1000 fold decadc after 
dccadc; and 4) the manner in which it unlcashes the power of the market 
place. Furthcrmore, this technology drives very signifi.cant restructuring of 
our society and social institutions through what Brown and Duguid (2000) 
tcrm the 6, D effects: demassifi.cation, dccentralization, denationalization, 
despcciahzation, disintermediation, and disaggregation. Pcrhaps we should 
add a sevcnth "D", democratization, since the tcchnology provides unusual 
access to knowledge and knowlcdge services (such as education) hitherto 
rcstricted to the privileged few. Like the printing press, this technology not 
only enhances and broadly distributes acccss to knowlcdge, but in the process 
tt shifts power away from institutions to thosc who are cducated and trained 
in the use of the new knowledgc media. 

Most discussions conceming information technology and higher educa, 
tion deal primarily with technology's impact upon instruction, for example, 
onlinc distance education or virtual universities. But the roles of the contem, 
porary university arc broad and diverse, ranging from cducating the young to 
preserving our cultural heritage; providing the basic research essential to 
national security, economic prosperity, and social wcll,being; training our 
professionals and ccrtifying their competence; and challenging our society 
and stimulating social change. Knowledge is the medium of the university in 
the sense that each of its many rolcs mvolves the discovery, shaping, transfer, 
or application of knowlcdge. In this scnse, it is clear that the rapid evolution 
of information and communications technologies will reshape all of the roles 
of the university. Thus, to undcrstand the future of the univcrsity in the dig1, 
tal age, tt is important to considcr the impact of technology on each of its 
activities. 

THE IMPACT OF INFORMATION TECHNOLOCY ON THE 
ACTIVITIES OF THE UNIVERSITY 

The earliest applications of information technology in research involvcd 
using the computer to solvc mathematical problems in science and technol, 
ogy. Today, problems that uscd to requirc the computational capacity of 
rooms of supercomputers can be tackled with the contcmporary laptop corn, 
puter. The rapid evolution of this technology is enabling scholars to address 
prcviously unsolvable problems, such as proving the four,color conjecture m 
mathematics, analyzing molccules that have yct to be synthcsized, or simulat, 
ing the birth of the uni verse. 
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The availability of high bandwidth access to instrumentation, and 
colleagues is also changing the way scholars do their work. They no longer 
need to focus as much on the availability of assets such as equipment or the 
physical proximity of collcagues, and instead can focus on hypothcses 
questions. lt has also changed the way graduate students internet and partici­
pate in research, opening up the environment for broader participation. ln 
fact, mformation technology is "democratizing" rescarch by allowing 
researchers and institutions that would normally not have access to the 
sophisticated facilitics and libraries of rcsearch universities to bccome 
cngaged in cutting edge scholarship. 

The preservation of knowledge is one of most rapidly changing func-
tions of the university. The computer-or more precisely, the "digital conver­
gence" of various media from print-to-graphics-to-sound-to-sensory experi­
ences through virtual reality-will likely move beyond the printing press in 
its impact on knowlcdge. The library is becoming less a collection house and 
more a center for knowlcdge navigation, a facilitator of information retricval 
and disscmination (Daedelus, 1966, pp. v-vii). In a sense, the library and the 
book are merging. One of the most profound changes will involve the evolu­
tion of software agents that will collect, organize, relate, and summarize 
knowledge on behalf their human masters. Our capacity to reproduce and 
distribute digital information with perfect accuracy at essentially zero cost 
has shak en the very foundations of copyright and patent law and threatens to 
rcdefine the nature of the ownersh1p of intellectual property (Barlow, 1994). 
The lcgal and economic management of university intellectual property 1.s 
rapidly becoming one of the most critical and complex issues facing highcr 
education. 

The traditional classroom paradigm is also bcing challenged, not so much 
by the faculty, who have by and optimized their teaching effort and 
thcir time commitments to a lecture format, but by students. Members of 
today's digital gencration of students have spent their early lives immcrscd in 
robust, visual, electronic media-home computers, video games, cyberspacc 
nctworks, and virtual rcality. They expcct-indced, demand-interactlon, 
approaching learning as a "plug-and-play" cxpericnce; they are unaccus­
tomed and unwilling to lcarn sequentially-to read the manual-and instead 
arc inclined to plunge in and learn through participation and experimenta­
tion. Although this type of learning is far different from the pyramidal 
approach of the trad1tional college curriculum, it may be far more effective 
for this gencratmn, particularly when provided through a media-rich env1-
ronment. 

For a time, such studcnts may tolcrate the lmcar lecture paradigm of the 
traditional college curriculum. They still rcad what wc assign, writc the 
requircd tcrm papers, and pass our exams. But this is decidedly not the way 
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thcy lcarn. They learn in a nonlinear fashion, skippmg from bcginning to 
end and then back again, and building peer groups of learners, dcveloping 
sophisticatcd learning networks in cybcrspacc. In a very real sense, they build 
thcir own learning environments that enablc interactive, collaborative 
lcarning., whether we recognizc and accommodate this or not. 

Sophisticated networks and software environments can be used to break 
the classroom loosc from the constraints of spacc and time and make learning 
availablc to anyone, anyplacc, at any time. The simplest approach uses mul, 
ttmcdia technology via the Internet to enable distance learning. Yet many 
believe that effective computer,nctwork,mediated lcarnmg will not be s1m, 
ply an Internet extension of correspondence or broadcast courses. Since 
learning requires the presence of communitics, the key impact of mformation 
tcchnology may be the development of computer,mediated communications 
and communitics that arc rclcased from the constraints of space and time. 
Therc is alrcady sufficient cxpcrience with such asynchronous lcarning net, 
works to conclude that, at least for many subjects and when appropriatcly 
constructcd, the computer,mcdiated distance learning proccss is JUSt as cffcc, 
nvc as the classroom expcricncc (Bourne, 2000). 

The attractivencss of computer,mcd1atcd distance lcarning is obvious for 
adult lcarncrs whosc work or family obligations prcvent attcndancc at con, 
vcntional campuses. But perhaps more surprising is the degree to which 
many on,campus students are now using computer,bascd distance learnmg to 

augment their traditional education. Broadband digital networks can be uscd 
to cnhancc the multimedia capacity of hundrcds of classrooms across campus 
and lmk them with campus rcsidence halls and librarics. Elcctronic mail, 
telcconferencing, and collaboration technology is transforming our insntu, 
tions from hicrarchical, static organizations to nctworks of more dynamic and 
cgalitarian communities. Distance learning bascd on computcr,nctwork, 
mcdiated paradigms allows universitics to push thcir campus boundaries out, 
ward to serve new lcarners. Those institutions willing and capable of building 
such leaming networks will sec their lcarning communities cxpand by an 
ordcr of magnitude. 

In the ncar term, at least, traditional models of education will coexist with 
ncw leaming parad1gms, providing a broader spcctrum of learning opportuni, 
tics in the years ahead. The transitions from student to learner, from teacher 
to dcsigner,coach,consultant, and from alumnus to hfelong member of a 
learnmg community seem likely. And with thcsc transitions and new options 
w1ll corne both an mcreasing ability and responsibility on the part of lcarners 
to select, design, and control the lcaming env1ronment. 
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IMPACT ON THE FORM AND FUNCTION OF THE UNIVERSITY 

Colleges and univcrs1tics arc structurcd along mtcllcctual lines, organizcd 
into schools and colleges, dcpartmcnts and programs that have evolved ovcr 
the decadcs. Furthermore, the govemancc, leadership, and management of 
the contemporary university are structured also to reflect this intellectual 
organization, as wcll as academic values of the university such as academic 
frecdom and institutional autonomy. The "contract" bctween members of the 
faculty and the university reflects the unusual character of academic values 
and roles, the practicc of tenure being perhaps the most visible example. 

Just as the university is challenged in adapting to new forms of teaching 
and rescarch sttmulatcd by rapidly evolving information tcchnology, so too 
its organization, governancc, management, and its relationships to studcnts, 
faculty, and staff will requirc serious re-cvaluation and almost certain change. 
For example, the ncw tools of scholarship and scholarly communication are 
eroding conventional disciplinary boundaries and extending the intellectual 
span, intercsts, and activities of faculty far bcyond traditional organizational 
units such as departments, schools, or campuses. This is particularly the case 
with younger faculty members whose interests and activities frequently can­
not be characterized by traditional disciplinary tenns. 

Beyond driving a restructuring of the intellectual disciplines, information 
technology is likely to force a significant disaggregation of the universitv on 
both the horizontal ( e.g., academic disciplines) and vertical ( e.g., student ser­
vices) scalc. Faculty activity and even loyalty is increasingly associated with 
intellectual communities that extend across multiple institutions, frequently 
on a global scale. New providers are emerging that can far better handle 
many traditional university services, ranging from student housing to facili­
ties management to health care. Colleges and universities will increasingly 
face the question of whether they should continue their full complement of 
activitics or "outsourcc" some functions to lower cost and sometimes higher 
quality providers, relying on new paradigms such as e-business and knowl­
edge management. 

lt has become increasingly important that university planning and deci­
sion making take account not only of technological developments and chal­
lenges, but draw upon the expertise of people with technological back­
grounds. Yet all too often, university leaders, govemmg boards, and even 
faculties ignore the rapid evolution of this technology, treating it more as 
science fiction than as representing serious institutional challenges and 
opportunities. To a degree this is not surprismg, smce in the early stages, new 
technologies sometimes look decidcdly infcrior to long-standing practices. 
For example, few would regard the current generation of computer-mediated 
distance lcarning programs as providing the socialization function associatcd 
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with undergraduate education in a residential campus environment. Yet 
there have been countless instances of technologies, from personal comput, 
ers to the Internet, that were characterized by technology learning curves far 
steeper t:han conventional practices. Such "disruptive technologies" have 
demonstrated the capacity to destroy entire industries, as the explosion of 
e,business makes all too apparent ( Christensen, 1997 ). 

IMPACT ON THE POST-SECONDARY EDUCATION ENTERPRISE 

In higher education, digital technology is redefining the basis for competttive 
advantage and survival. lt redefi.nes boundaries and blurs roles. This t:echnol, 
ogy, coupled with the emergence of competitive forces driven by changing 
societal needs (e.g., adult education) and economic realities (erosion in pub, 
lie support), is likcly to drive a massive restructuring of higher education. 
From the experience with other restructured sectors of our economy, such as 
health care, transportation, communications, and energy, we can expect to 

see in higher education the mergers, acquisitions, new competitors, and new 
products and services that have characterized other economic transforma, 
tlons. More generally, we may well be seeing the early stages of a global 
knowledge and learning industry, in which the activities of traditional aca, 
demie institutions converge with other knowlcdge,intensive organizations, 
such as tclecommunications, entertainment, and information service compa, 
nies. 

The size of the education component of this industry, consisting of K, 12, 
higher education., and corporate leaming, is enormous, estimated at over 
$740 B m the United States and $2 trillion globally (Moe, 2000). lt is grow, 
ing rapidly, driven by the increasing importance of human capital to our 
knowledge,driven economies. Business leaders are united in their bclief that 
there is no bigger challenge in the global marketplacc than how to obtain, 
train, and retrain knowledge workers. The new economy is a knowledge 
economy based on brainpower, ideas, and entrepreneurism. Technology is its 
driving force, and human capital is its fuel. 

A kcy factor in this restructuring has been the cmergence of new aggres, 
sive for,profi.t educator providers that are able to access the private capital 
markets (ovcr $4 billion in 2000). Examplcs include the University of Phoe, 
nix, Sylvan Learning Systems, the British Open University, the Western 
Governors University, and a growing array of "dot,coms" such as Uncxt.com 
and Blackboard.com. lt is important to recognize that whilc many of these 
new competitors are quite different than tradittonal academic mstitutions, 
thcy are also qu1te sophisttcated in their pedagogy, their instructional maten, 
als, and their production and marketing of cducational services. They 
approach the market in a highly sophisticatcd manner, fi.rst moving into 
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arcas characterizcd by limitcd competition, unmet necds, and relatively low 
production costs, but then moving rapidly up the value chain to more sophis, 
ticated educational programs. These IT based education providcrs arc already 
becoming formidable competitors to traditional postsecondary institutions. 

Although traditional collegcs and universities will also play arole m such 
a technology,based, market,driven future, they could be both threatcned and 
reshaped by shifting socictal needs, rapidly evolving technology, and aggres, 
sive for,profit entities and commercial forces. Many of the predictions about 
the growth of demand for distance lcarning arc overly optimistic, at least for 
the near term. But, clearly the university w1ll lose its monopoly for students, 
faculty, and resources, and it is likcly to lose market sharc as well, as commcr, 
ctal competitors position themselves to address the rapid need for adult edu, 
cation. The successful penctration of this market for most univcrsities will 
involve partncrships with the commercial sector. 

The research university will face particular challenges in this regard. 
Although rarely acknowledgcd, most research universities rely upon cross, 
subsidies from low,cost, high profit,margin instruction in general education 
(e.g., large lecture courses) and low cost professional education (e.g., business 
administration and law) to support graduate education and research. Yet 
thcsc high margin programs arc just the low hanging fruit most attractive to 

technology,based, for,profit competitors. ln this sense, the emergence of a 
significant tcchnology,based commercial sector in the post,secondary educa, 
tion marketplace could undermme the current business model of the rcsearch 
university and thrcatcn its core activities in research and graduate educanon. 

As a knowledgc,driven economy becomes ever more dependent upon ncw 
ideas and innovation, there will be growing pressures to commercialize 
intellectual assets of the university-its faculty and students, its capacity for 
basic and applicd rcscarch, the knowlcdge generated through its scholarship 
and instruction. Public policy has encouraged the transfcr of knowlcdge from 
the campus to the marketplace. But sincc knowledge can transferred not 
only through formal technology transfcr mechanisms such as patents and 
licensing, but also through the migration of faculty and students, thcre is a 
risk that the rich intellectual assets of the university will be stripped away 
and commercialized by its own faculty, even as support for graduate educa, 
tion and research erodes. 

THE CHALLENGE OF UNIVERSITY LEADERSHIP 
IN THE DIGITAL AGE 

Today's college and university leaders face myriad important questions and 
decisions conccrning the impact of information technology on their institu, 
tions. For example, they need to understand the degrec to which this tcch, 
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nology will transform the basic activities of teaching, rescarch, and service. 
Will the classroom disappear? Will the residential campus experience of 
undergraduate education be overwhclmed by virtual univcrsities or "edutain, 
ment?" How should the university integrate information tcchnology into its 
cducational programs at differcnt levels? Will information technology alter 
priorities among the diffcrcnt university activities? 

What kind of information tcchnology infrastructure will the university 
nccd? How will it finance the acquisition and maintenance of this tcchnol, 
ogy? To what degree should an institution outsource the development and 
management of IT systems? How should the university approach its opera, 
tians and management to best advantage of this technology? How can 
institutions better link planning and dccision making with likely tcchnologi, 
cal dcvelopments and challenges? How can one provide studcnts, faculty, 
and staff with the necessary training, support, and equipmcnt to keep pace 
w1th the rapid evolution of information tcchnology? What is the rolc of uni, 
vcrsmcs with respect to the "digital dividc 11

, the stratification of our society 
with respect to access to technology? 

How do collcgcs and universities addrcss the rapidly cvolving commercial 
markctplace for educational services and content, mcluding, in particular, 
the for-profit and dot.corn providcrs? What stratcgies and actions should they 
considcr? What kinds of alliances are useful in this rapidly changmg environ, 
ment? With othcr academic institutions? With business? On a regional, 
national, or global scalc? Should collcgcs and universincs join togcther to 
crcate a "bcst practice" organization that provides assistance in analyzing 

and opportunitics? 

How can colleges and umvcrs1ties grapplc with the forces of disaggrcgation 
and aggregation associated with a technology-driven rcstructuring of the 
highcr cducation cntcrprisc? Will univcrsities be forced to mcrgc mto larger 
umts, or w1ll thcy fmd it nccessary to outsourcc or spin,off cxisting acnvities? 
Will more (or most) univcrsities find themselvcs competing in a glo, 
bal marketplace, and how will square with the rcgional rcsponsibilitics 
of publicly supported univcrs1ties? Will new lcarning lifeforms or ecologics 
evolvc ba"cd upon information tcchnology that w1ll threaten the very exist­
ence of the umvcrsity? 

The list of questions and issues seems not only highly complcx but over­
whelming to university leaders, not to mention the many stakeholders who 
support h1ghcr education. Yet, surveys suggcst that dcspite the profound 
nature of thcse information tcchnology usually docs not rank high 
among the list of priorities for university plannmg and dccision making in 
the United States (Government,LJniversity-lndustry Rcscarch Roundtable 
and National Science Board, 1997). Pcrhaps this is duc to the limited cxpcri­
cncc most college and university leaders have with this cmcrging technology. 
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lt could also be a s1gn of indecisiveness and procrastination in the face of 
complexity and unccrtainty. Yet, as the pacc of tcchnological change contin, 
ues to accelerate, indecision and inaction can be the most dangerous course 
of all. 

As information technology continues to evolve, organizations in evcry 
sector are grappling with the nccd to transform thcir basic philosophies and 
proccsses to collcct, synthcsizc, manage, and control information. Corpora, 
tions and govemments arc reorganizing in an effort to utilize technology to 
enhance productivity, improve quality, and control costs. Entirc industries 
have been rcstructured to bctter align with the realities of the digital age. 

To date, the univcrsity stands apart, almost unique in its determination to 
moor itself to past traditions and practices, to insist on pcrforming its core 
activltles much as it has clone for decades. In spite of the information exp]o, 
sion and the profound impact of digital communications technology, the use 
of information and disscmination and leaming remain fundamentally 
unchangcd in highcr cducation. Most universltles continue to ignore tnc 
tcchnology cost leaming curvcs so important in other sectors of society. They 
insist that it remains simply too costly to implcment technology on a massive 
scale m instructional activities-which, of course, it does, as long as we ins1st 
on maintaining their traditional character rathcr than re,engineering educa, 
tional activities to enhance productivity and quality. Our limited use of tcch, 
nology thus far has bccn at the margins, to provide modcst addit1onal 
resources to classroom pedagogy or to attempt to extend the physical rcach of 
our current classroom,centered teaching paradigm. lt is ironie indeed that 
the vcry institutions that have played such a profound role in developing tne 
digital technology now reshaping our world are the most rcsistant to reshap, 
ing their activitics to enablc its effective use. 

A NATIONAL ACADEMY PROJECT 

ln the United States, the National Academies (i.e., the National Academy 
of Sciences, the National Academy of Engineering, and the lnstitutc of 
Medicine) have a unique mandate to monitor and sus tain the health of th.c 
nation's research universities as key elements of the national research enter, 
prise and the source of the next generation of scientists, engincers, and other 
knowledge professionals. This role becomcs particularly important during 
periods of rapid change. lt was from this perspective that the pres1dents of 
our National Academies launched a proJect in 2000 to understand better tne 
implications of information technology for the future of the research umver, 
sity. 1 was asked to chair the steering group for this effort, comprised of lead, 
ers with backgrounds in technology, higher cducation, and public policy. 
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The premise of the National Academies study was a simple one. The rapid 
evolution of digital technology will present many challenges and opportuni, 
tics to higher education in general and the research university in particular. 
Yet there is a sense that many of the most significant issues are neither wcll 
recognizcd nor understood by leaders of our univcrsities or thosc who support 
and depend upon their activities. 

The nrst phase of the project was aimed at addressing threc sets of issues: 

• To ident:ify thosc technologies likcly to evolve in the near term (a 
decade or less) that could have a major impact on the rcscarch uni, 
versity. 

• To examine the possible implications of these technology scenarios 
for the research university: its activities ( teaching, research, service, 
outreach); its organization, structure, management, and financing; 
and the impact on the broader higher education enterprise and the 
environment in which it functions. 

• To determine what role, if any, there was for federal govemment and 
other stakeholdcrs in the development of policies, programs, and 
investmcnts to protect the valuable role and contributions of the 
rcscarch university during this period of change. 

Our steering group met on numerous occasions to consider these issues. 
We visited major technology laboratories, such as Bell Labs and IBM 
Research Labs, and drew upon the expertise of the National Academy corn, 
plex. In 2001, we convened 100 leaders from higher education, the IT indus, 
try, and the federal govemment, and several private foundations for a work, 
shop at the National Academy of Sciences. 

There was a consensus that the extraordinary evolutionary pace of infor, 
mation technology is likely to continue for the next several decades and even 
could acceleratc on a superexponential slope. Photonic technology is evolv, 
ing at twice the rate of silicon chip technology, with miniaturization and 
wireless technology advancing cven fastcr, implying that the rate of growth 
of network appliances w1ll be incredible. For planning purposes, we can 
assume that within the decadc we will have infinite computer power, infinite 
bandwidth, and ubiquitous connectivity (at least compared to current capa, 
bil1tics). 

The cvcnt horizons for disruptive change are moving ever doser. The 
challenge of getting people to think about the implications of accelerating 
technology leaming curves as well as technology cost,performance curves is 
very important. There are likely to be major technology surprises, compa, 
rable in significance to the appearance of the pcrsonal computer in the 1970s 
and the Internet: browser in 1994, but at more frequent intervals. 
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The impact of information technology on the university will likely be pro­
found, rapid, and discontinuous-just as it has been and will continue to be 
for the economy, our society, and our social institutions. It will affect our 
activities ( teaching, research, outreach), our organization (academic struc­
ture, faculty culture, fi.nancing and management), and the broader higher 
cducation enterprise as it evolves mto a global knowledge and leaming 
industry. 

Yet, for at least the near term, the university will continue to exist in 
much its prescnt form, although meeting the challenge of emerging competi­
tors in the marketplace will demand significant changes in how we teach, 
how wc conduct scholarship, and how our institutions are fi.nanced. Univer­
sities must anticipate these forces, devclop appropriatc strategies, and make 
adequate investments if they are to prosper. 

Over the longer term, the basic character and structure of the university 
may be challenged by the IT-driven forces of aggregation (e.g., new alliances, 
restructuring of the academic marketplacc into a global lcaming and knowl-­
edgc industry) and disaggregation ( e.g., restructuring of the academic disci-­
plines, dctachment of faculty and students from particular universincs, 
decoupling of rescarch and education). 

Although information technology will prcsent many complex challenges 
and opportunities to university leaders, procrastination and inaction are the 
most dangerous courses of all during a timc of rapid technological change. To 
be sure, thcre are certain ancient values and traditions of the university that 
should be maintained and protected, such as academic freedom, a rational 
:spirit of inquiry, and liberal lcaming. But, just as it has in earlier times, the 
urnversity will have to transform itsclf once again to serve a radically chang·· 
ing world if it is to sustain thcse important values and roles. 

Although information tcchnology will continue its rapid evolution for the 
foreseeablc future, it is far more difficult to predict the impact of this tcchnol­
ogy on human behavior and upon social institutions such as the university. It­
is important that higher education develop mcchanisms to sensc the changes 
that arc being driven by information technology and to understand whcre 
these forces may drive the university. Bccause of the profound yet unpredict­
ablc impact of this tcchnology, it is important that institutional strategies 
ilnclude: 1) the opportunity for expenmentation, 2) the formation of alli­
:mccs both with other academic institutions as wcll as with for-profit and 
govcmment organizations, and 3) the devclopment of sufficicnt in-house 
expertise among the faculty and staff to track technological trends and assess 
various courses of action. 

To conclude, for the near term, information technology will drive comprc­
hensiblc if rapid, profound, and discontinuous change in the university. For 
the longer tcrm ( two dccades and beyond), all bcts are off. As noted, implica-



Chapter 4: Preparing for the Revolution: The Future of the University in ... 51 

tions of a million,fold or billion,fold increa5e in the power of information 
technology are difficult even to imagine, much less to predict, for our world 
and, even more so, for our institutions. 

THE FUTURE OF THE UNIVERSITY IN THE DIGITAL ACE 

The digital age poses many challenges and opportunities for the contempo, 
rary university. For most of the history of higher education, we have expected 
students to travel to a physical place to participate in a pedagogical process 
involving tightly integrated studies based mostly on lectures and serninars by 
recognizcd experts. Yet, as the constraints of rime and space-and perhaps 
even reality itself--are relieved by information technology, will the univer, 
sity as a physical place continue to hold its relevance? 

In the near term, it seems likely that the university as a physical place, a 
community of scholars and a center of culture, will remain. Information 
technology will be used to augment and enrich the traditional activities of 
the university, in much their traditional forms. To be sure, the current 
arrangements of higher education may shift. For example, students may 
choose t:o distribute their college education among residential campuses, 
commuter colleges, and online or virtual universities. They may also assume 
more responsibility for and control over their education. In this sense, infor, 
mation technology is rapidly becoming a liberating force in our society, not 
only freeing us from the mental drudgery of routine tasks, but also linking us 
together in ways we never dreamed possible. Furthermore, the new knowl, 
edge media enable us to build and sustain new types of leaming communi ties, 
free from the constraints of space and time. Higher education must define its 
relationship w1th these emerging possibilities in order to create a compelling 
vision for its future as it enters the next millennium. 

For the longer term, the future of the university becomes far less certain. 
Although the digital age will provide a wealth of opportunities for the future, 
we must take great care not simply to extrapolate the past, but instead to 
examine the full range of possibilities for the future. There is clearly a need to 
explore new forms of leaming and leaming institutions that are capable of 
sensing and understanding the change and of engaging in the strategic pro, 
cesses necessary to adapt or control it. 

While the threats posed to traditional roles and practices by emerging 
inforrnatilon and communications technology may serve usefully as a waming 
shot across the bow of our mstitutions-particularly their faculties-university 
leadership should not be simply reacting to threats but instead acting posi, 
ttvely and strateg1cally to exploit the opportunities presented by information 
technology to irnprove the quality of education and scholarship. Technology 
will allow colleges and universities to serve society in new ways, perhaps 
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more closely aligned with their fundamental academic mission and values. It 
will also provide strong incentives for building new alliances among diverse 
educational institutions, thereby providing systemic opportunities for 
improving the quality of higher education. 

Hence, while college and university leaders should recognize and under­
stand the threats posed by rapidly evolving information technology to their 
institutions, they should seek to transforrn these threats into opportunities 
for leadership. Information technology should be viewed as a tool of 
immense power to use in enhancing the fundamental roles and missions of 
the university as it enters the digital age. 
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CH TER 

The ever lncreasing Demands 
Made on Universities 

in the United States by Society 
and Politicians 

Harold M. Williams 

T
he public university is the focus of increasing demands by society and 
politicians and there is no doubt that this trend will continue. In 
one can predict that new issues will arise, promoted by new advocates 

and critics, adding to the pressures. 

THE DEMANDS ON THE PUBLIC UNIVERSITY 

The public university is expected by its constituents to provide a college edu, 
cation for the greatest number. It is caught between two conflicting realities. 

• The number of applicants has dramatically increased as the percep, 
tion that a college education is essential to upward economic and 
social mobility has become more widespread among young people. 

• At the same time, funding from the public sector is more limited 
given the increasing demands on public funding to meet society's 
various and pressing other needs. The consequence of greater and 
more diverse demand for access far in excess of state funding avail, 
able to accommodate it presents an unprecedented crisis. For 
example, the demand in Califomia is expected to increase in excess 
of 30 % by the year 2010, with no commensurate increase in funding. 
Nonetheless, the political expectation is that access will be main, 
tained and education of at least the present quality will continue to 

be delivered. 
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Well mto the 20th century, higher education consisted primarily of col, 
lcges and universities that were elite and predominantly religious. The rise of 
the research university, coupled with the enactment of the GI Bill at the end 
of World War II, fundamentally altered the role and presence of higher edu, 
cation in the United States. lt went from being the limited privilege of the 
few to an institution of central importance to the economy and society, a 
center for rcscarch and for the education of any student able to bcnefit from 
it. 

In the ccntury just ended, the percentage of college graduates increased 
from 3 % to over 30 % of high school graduates. If the anticipated demand 
for access is met, that percentage will increase significantly. The challenge is 
how to meet that demand in order to afford students the increased economic 
opportunity and lifetime benefit of a college education. 

Every state has the responsibility to assure its residents of an opportunity 
for collcge. With 78 % of college students enrolled in public collegcs and 
univcrsities, the state's involvcment in higher cducation is significant and 
growing. Statc appropriations for highcr cducation excceded $63 billion for 
the acadcmic year 2001,2002 (Chronide of Higher Education, 2002). 

Neverthelcss, since 1980, the perccntage of state spending represented by 
highcr education has declined from 44 % to 33 % in fiscal year 1997, accord, 
ing to the United States Dcpartment of Education. Since the mid, 1990's, 
this structural trend has accelerated and is expected to continue. Other pn, 
orities, especially health and welfare, human services, correctional facilities 
and K, 12 education, have increased, at the expensc of higher education. 

At the samc timc, the cost of higher education continues to grow at a rate 
greater than inflation and, in an cconomic environment where welfare and 
health carc have been fundamentally reordered and corporations in the pn, 
vatc sector have gonc through painful restructuring, higher education is per, 
ceived as unchanged and unrcsponsivc. 

THE CRITICISM OF THE PUBLIC UNIVERSITY 

As higher cducation becomes an increasingly important public good, and as 
the competition for state resourccs makes it increasingly difficult to finance, 
it follows that the state in bath political and social terms w1ll be increasingly 
conccmed about issues of access, quality and efficiency. Will all qualified stu, 
dents be accommodated? Will quality be maintained? How well is higher 
education using the resources provided by public funding and serving the 
needs of the state and its people? What is the retum? 

The criticism that higher education fails to deliver on its perceived 
responsibilities will become loudcr and the demand that existing funding be 
used more efficiently will incrcase. The issue of establishing prioritics for 
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available funding will become more pressing. Particularly in light of increas, 
ing public skepticism about how well higher education serves the concems of 
its various constituents. Parents expect their childrcn to be prepared for 
carecrs and a viable economic future, the state expects civic engagement 
from an educated citizenry that also contributes to economic growth; and the 
business community is looking for a skilled work force. The criticisms target a 
range of issues: graduates who are unprepared to enter the workforce and 
have no concept: of citizenship; emphasis on research at the expense of 
undcrgraduate education; the quality of undcrgraduatc curricula and tcach, 

ing; policics on admissions and academic standards, grade inflation; failure to 
addrcss the critical issues facing society, inefficicnt use of facilities, and costs 
continually rising beyond inflation. 

THE RESPONSE BY HICHER EDUCATION 

Given that the pressures and demands of society and politics on the univer, 
sity arc inevitable, the critical issue is how to respond in a way that preservcs 
the most important and enduring values. What are these values, and what 
are the issues that brook no compromise? How can the university t:ake the 
initiative to stake out a position and prevail? What can the university do to 
ameliorate the pressures, maintain its intcgrity, and still respond to economic 
and societal realit:ies? 

Tuition 

Given the inability or unwillingness of the states to fund increasing costs 
adequately, tuition charges will inevitably be higher. lt will become increas, 
ingly difHcult for students from lower income families to gain access to the 
university, unless student aid is adequate and readily available. A study con, 
ducted by the Detroit News (2002) on the rising cost of highcr education 
found only five statcs where all the four year public colleges are affordable for 
low mcome students and in many of those the students still need to borrow 
money to get by. 

However, many students are from families able to afford subst:antially 
highcr tuition. The state and the public university will need to consider 
moving from a low tuition policy for all, to one of high tuition for those who 
can afford it, while providing adequate aid to those who cannot. The effect 
would be that the educational "bargain" represented by the public university 
would be reduced significantly-though it need not be eliminated-and the 
cost to the ind1vidual studcnt would accord with means. 
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Defining the Future 

While raising tuition may cushion the financial pressure, it will not address 
the fundamental issue-indeed, it may divert institutional attention from 
doing so. The issue is that the university has not sufficiently defined its edu, 
cational mission so that it can resist the pressure from cxtemal forces to fol, 
low the markctplace. Higher education is being dangerously pushed in the 
direction of market responsivcness, which can undermine its purpose. The 
future of the university will be detcrmined by whether institutional changes 
arc driven by the cducational mission and are educationally justificd or by 
the markctplace to capitalize on the latest trend. 

Yet the marketplace cannot be ignored. Balancing between the two in 
order to protect the mission requires a level of leadership from within the 
university. Traditionally, the major developments in higher education in the 
U.S. have corne from outside the higher education establishment, i.e. 
Morrill Act land grant college legislation, the modcl for the contemporary 
research university, the GI Bill, and Sputnik. More recently, shared gover, 
nance, the devolut1on of the university president from public intellectual to 
fund,raiser and the faculty's primarily loyalty to the disciplines rather than to 

a larger institutional vision, result in a lack of intemal leadership and of 
address to the fundamental issues critical to the future of the institut:ion. 
Sadly, the faculty's narrow focus not only keeps them from addressing the 
bigger picture, but also may lead rhem to dclay or prevent movement or 
change m direction. While it would be far prcferable that the public unlver, 
sity be proactive in shaping its own future, will it be able to do so under the 
present leadership and govemance structure? 

If the university is to survive substantially as we know it, it will have to 
make its case more clearly and effectively. The university has difficulty articu, 
lating the basic values that justify its own existence. While the university 
tends to see itsclf as an end, the public sees it as a means. 

What is the university's respons1bility to our society? What is the place of 
higher education within the social fabric? What are the moral, political, eci:J, 
nomic, or other justifications for the university as an institution? Who i~ the 
primary beneficiary of higher education? Are universities instruments of pub, 
lie good or do they mercly provide service to the individual consumer? 

If the university does not answer these questions sattsfactonly, somcone 
clse will, and the answers may compromise the university's definition of itsclf. 
How much is the public willing to pay for the public good, i.e. for activities 
that do not directly relate to students' education? If the public does not pay, 
who does? 
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What is a "College Education"? 

A college education used to mean a general liberal arts curriculum, exposing 
students to diverse disciplines and gcneral knowledge of literature, history 
and culture. But increasingly, studcnts arc customers, primarily concemed 
w1th finding a job after college and less committed to leaming for its own 
sake and to lcaming how to think as one of education's primary goals. The 
latc futurist, Herman Kahn, foresaw that one of the principal threats to 
progrcss in the postindustrial cconomy and the postindustrial socicty would 
be what he called "educated incapacity." He defined it as an acquired or 
lcamcd inability to undcrstand or sec a problcm, much less a solution. He 
predicted that this kind of functional handicap would increasc in proportion 
to a person's acadcmic education and expertise. 

With many, if not most, students not pursuing a career in the subject of 
their major, and with lcss of a liberal arts education to providc a basic frame, 
work, we have college graduates without the skills to adjust to the leaming 
needs of a working lifetime, much less in a position to meet the rcsponsibili, 
tics of ci tizcnship. This has important consequenccs for our country and our 
socicty. Has the idea of a college education become so open ended as to be all 
but meaningless? 

If the university leaves its graduates gencrally unprepared for the rcsponsi, 
bilities of citizenship, what will be the consequences? College graduates 
should be prepared to lead lives of civic engagement in addition to individual 
succcss. If we are ignorant of our history, govemment and the fondamental 
ideals and values that distinguish our society, we cannot be good citizens. 
Education has been the best predictor of civic involvement, and higher edu, 
cation now serves as the nation's most important common ground and is 
essential to the future of a democratic socicty. 

Will the pubhc university pick up the gauntlet and educate students for 
citizenship as well as for a life m the workplace? Will it redefine its mission to 
include opportunities for lifelong leaming through non,degrec offerings as 
intcgral to its programs? Or will the univcrsity remove itself from public life, 
isolate itsclf from the public interest, and lcave the playing field? 

The Public Research University 

The uni versity's rcsearch contribution in science, technology and mcdicine 
w1ll continue to be of critical importance to a hcalthy economy. Whilc the 
American rcscarch univcrsity is admircd for its ability to create wealth 
through ncw ideas and technologies, it is criticized for failing to address the 
contemporary mtcllcctual issues, human conccms and social problems of our 
society. 
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The need for financial resources will lead to an ever,greater emphasis on 
collaboration with industry and government in basic and applied research 
and exploitation of the economic value of commercialization of university, 
sponsored research. According to the Association of University Technology 
Managers, universities received more than 3,760 patents in 1999, earned at 
least $850 million in license fees, and formed over 300 start ,up companies. 

States are also encouraging public universities to turn their laboratorics 
into engines of economic development, on the model of Stanford and Sili, 
con Valley. They are investing significant funds in information technology, 
biotechnology and nanotechnology research. 

Will the integrity of the university's research efforts be preserved as the 
researchers become increasingly involved with industry and the private sec> 
tor? The issues and conflicts inherent to such collaboration are numerous and 
serious and will need to be resolved in order to further the growing collabora, 
tion while endeavoring to preserve the integrity of the university's role and 
contribution. 

As the research of the public university becomes more commercial and 
involved with the private sector, how will the society and its politicians react 
to the perceived neglect of research on the issues facing society that cannot 
be commercialized? 

The research university is a combination of two separate entities -- a 
research institute and an undergraduate college or university. The research 
institutc involves graduate students working essentially as apprentices as in 
European universities or American research laboratories. Undergraduat:e 
education, on the other hand, raises questions about teaching, learning and 
the meaning of general education as well as the social and political issues of 
access, diversity, equity, etc. As long as the research university chooses to 
offer undergraduate education, it will not be able to disengage itself from the 
issues facing higher education in general. 

When it cornes to how to allocate limited funds, political and social forces 
will press for the allocation to undergraduate education whereas the research 
university would place its priority on graduatc education and research. This 
raises two questions. First, should a research university provide undergradu, 
are education, or should there be a separation between the research "insti, 
tute" with only graduate study, and the undergraduate institution? 'W'hat 
would be the public funding implications of this? What is the compelling 
logic rhat combines undergraduate education with the research mission? 
Indeed, are they compatible? Second, and related, if the public research uni, 
versity maintains its rolc in undergraduate education, can it ever hope to 
compete with the private research univcrsity? 

Given the pressures for access to undergraduate education and limited 
public funding, cana public research univers1ty any longer realistically aspire 
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to compcte with the private research universities? The pressures related to 
acccss and quality do not have the same impact on the private institutions. 
They are not under public pressure to increase access and, therefore, can 
apply the enormous growth in their endowments to improving quality. A 
study at the University of Illinois reported that the salary gap between full 
professors at the country's best private universities and its best public ones 
has grown from $4,300 in 1980 to $21,700 in 1998. The private universities 
can offer larger research budgets, smaller teaching loads and tuition reciproc, 
ity programs, which the report characterizes as "a quarter of a million dollar 
jackpot if you have three children." The article goes on to conclude that the 
nation's public universities are at risk of becoming training grounds for pri, 
vate universities with bigger check books. Are society and its politicians pre, 
pared to accept that, given the pressures for access and limited public fund, 
ing, a public research university can no longer realistically aspire to compete 
with the private research universities? 

Student learning 
A maJor challenge facing higher education is that it cannot tell the public, or 
politicians, anything meaningful about the most important result of a college 
education, i.e. what students leam. The tension between research and teach; 
ing, a faculty issue, detracts from this more important concem. The focus on 
teaching methodology rathcr than on what enables students to leam better is 
also misplaced. If the focus were on leaming, the role of technology, of group 
lcaming and of other than the classroom lecture would be incorporated to 
the approach to teaching. 

The view is incrcasingly expressed that higher education has an obligation 
to develop better mcasures of student achicvement. The traditional measures 
of how much students leam seat time and grade point averages -- do not 
seem to satisfy employers, politicians or the public any more. They want to 
know more specifically what kind of competencies students have. Some say 
that degrees are already beginning to fade in importance in favor of tran; 
scripts that document each student's competence, including the specific 
knowledge and skills the student has mastered. If degrees become less impor, 
tant, how will the university continue to attract students in a world offering 
lim1tlcss educational choices? Why would a student stay in college for five 
ycars if the value of a degree gives way to a specific measurable competcnce? 
As an cxample of this trend, in 1998, the United States Congrcss passed leg, 
islation requiring all colleges wishing to reccive federal funds for training 
teachers to submit a report documenting thcir graduatcs' performance on 
state liccnsing and certification exams. Although it may make scnse when 
dcgree programs are specifically geared to job training, it is harder to visualizc 
the measure of accountability for a libcral arts cducation with all its desirable 
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diversity from one student to another. Could this becomcs another nail m 
the coffln of the liberal arts education? If measures of accountabili ty were to 
be part of the university's future, it would be important for the university to 

be part of their defmition. If not, the concem about what is a college educa~ 
tion and why it is a public good will have to be satisfied in some other way. 

CONCLUSION 

lt is clear that, in view of the significant role of the university in modem 
society, demands upon it will continue to grow. These will be determincd by 
changing priorities and needs of society itself, as higher education is increas~ 
ingly perceived to be a right of the many rather than a privilege for the few. 

lt is crucial that h1gher education not wait for demands to be imposed, but 
rather try to anticipate the legitimate needs of public and the politicians, 
so that society is satisfied without Jeopardizing the educational integrity of 
the institution. 
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CH 

Universities' Responsiveness 
and Responsibilities in an Age of 

Heightened Competition 

Luc E. Weber 

INTRODUCTION 

1 
t has become a banality to affirm that the world is changing at an increas, 
ingly rapid pace and that this affects the cnvironment of all social, eco, 
nom1c and political activities. Although perhaps less visibly, this evolu, 

tion concems also education, and in particular, the higher education sector 
and its institutions (Weber, 1999). However, the implications for the mis, 
sions and the govemance of higher education institutions, and in particular 
of research,intensive universities, as well as for national and even regional 
policies, diff"er significantly from those of other organizations, in particular 
business firms. If, in order to survive, firms have practically no alternative 
other than to be responsive to the changing environment, research,intensive 
universities should not only be responsive, but also responsible towards the 
community they serve, that is, they should protect the long term interests of 
soc1ety. Although they converge in the long run, these two sicles of universi, 
ties' missions can well be contradictory in the short run. Obviously, a period 
of rap1d change, as we experience now, creates a growing tension between 
the nccessities to be responsive in the short run and responsible in the long 
run. Whereas universities can often be blamed for being tao conservative or 
even neglectful, in other words not responsive cnough to the changing envi, 
ronment., they may also, under pressure, makc decisions w1thout paying due 
attent10n to thcir long term responsibihties. 

This paper has two aims: first, to show why research,intensive univers1ties 
have to be responsive to their rapidly changing environment, but also assure a 
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long term responsibility towards society; second, to examine how the main 
characteristics of the changing environment are increasing the tensions 
between responsiveness and responsibility, making it more difficult than before 
to govern a university and to design a national or a regional policy. Without 
a clear understanding of the mechanisms of change, as well as of the missions 
of a university, it is hardly possible to identify what the correct attitude and 
policy should be. 

Responsive and responsible universities 

Whatever the nature and rhythm of change, there is a duality in the missions 
of universities. It is useful to consider the challenges in terms of two con­
cepts: responsiveness and responsibility (Orin, Harayama & Weber, 2000). 

On the one hand, universities are cxpected to be responsive to shorHcrm 
needs of the private economy, the Statc and their main stakeholder, the stu­
dents. This means that universitics should respond to what society demands 
at any one time. This influence is in general positive: universities cannot prc­
tend that they are the only institutions with knowledgc and offer only what 
they like; they should pay careful attention to the aspirations and needs of 
their students, the economy and the public sector. Today, thesc pertain in 
particu1ar to: 

• rising enrollments, which is still the situation in many countries, 
• safeguarding cquality of access and encouraging the enrolment of 

underrepresented groups, 
• maintaining the "purchase" price of education as low as possible, 
• diversifying course contents and increasing the range of courses 

offered, 
• guaranteeing efficient and transparent operations, 
• all this while, of course, ensuring relevance and quality in teaching 

and research. 

In addition, universities are expected to fulfill an ever-expanding list of 
missions that have less to do with teaching and research, and more to do 
with the provision of fundamental aspects of quality of life and general cdu­
cation. Meeting these multi-faceted demands is the "responsiveness" side of 
the role of universities. Univcrsities should take these needs or requests very 
seriously as they are lcgitimatc pubic demands (Glion Declarat10n, 1998). 

On the other hand, while responàing to society's needs and demands, uni­
versities have also to assume a crucial responsibility towards society. Universi­
ties are one of the oldest surviving institutions, clearly older than modem 
States. Moreover, they remain practically the only institution able to secure 
and transmit the cultural heritage of a society, to create new knowledge and 
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to have the professional compctcnces and the right status to analyze social 
problems independently, scientifically and critically. The great difference 
between being responsive and being responsible lies in the fact that, in the 
first case, universities should be receptive to what socicty cxpect from them; 
in the second case, they should have the ambition to guide reflection and 
policy,making in society. While universities exccl at making new discoveries 
in all disciplines of science and technology, they must also scrutinize system, 
aticall y the trends that might affect soon or later the well being of popula, 
tians, and, if necessary, raise criticism, issue alarm signais and make recom, 
mcndations. 

lt is precisely this responsibility that justifies why universities have been 
granted "'autonomy", which is unique in the whole education sector, not to 
speak of other sectors or the State. This responsibility used to be a strong 
mission of the press; however, the political and cconomic pressures of our 
Ume push the media to be too responsive to the tastes of thcir audience, their 
govcmmcnt or the business world. Therefore, the responsibility of universi, 
ties is cven greater. 

This rcsponsibility, as well as the principles necessary to allow universities 
to assume them, has been repeated with strength by a thousand rect:ors and 
presidents of European universities gathercd in 1988 in Balogna for the ninth 
centenary of the oldest university in Europe. In "The Magna Charta Universi, 
tatum" signed on this occasion, it is first of all stressed that Universities "must 
also serve society as a whole" and "must give future generations education 
and training that will teach them, and, through thcm, others, to respect the 
great harmonies of their natural environment and of life itself'. Secondly, it 
is stated that "the univcrsity is an autonomous institution at the heart of 
socictics''' whose "research and tcaching must be morally and intellectually 
mdepcndent of all political authority and economic power". 

"Bccausc socicty is changing, it nccds refercnces and frames for social, 
political and economic dcbate, construction of meaning, identity, and con, 
scnsus on policies. The universitics have a key rolc to play in providing 
these. W'c have noted that some of the duties that higher education is 
cntrustcd with can quitc casily conflict with each other. ln thesc cases, 
higher education must exercise its scnse of responsibility vis-à-vis society, by 
adopting solutions t:hat maintain and rcasscrt the mtellectual, ethical and 
social values on which it is butlt. This reassertion precisely constitutes one 
way of cxercising its leadership rolc in society. lt can sometimes mcan select, 
ing ways in which change should take place, sometimes encouraging and 
advancing change, but also sometimes reststing change" (Grin et al., 2000). 
Thesc two responsibilities can obviously be contradictory in the short: run, as 
the pressures of the market and of politics require from univcrsities to 

rcspond to immediate needs or to business or political opinions which arc too 
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often basically utilitarian, reflecting short term, or even partisan needs, as 
well as sometimes temporary fashions, or possibly the result of pubic hys; 
teria in some particular topics such as nuclear power and genetically mod ificd 
food. Therefore, it is crucial that universities have the freedom and the 
UL•·-···~L·· to pursue their search for knowledge away from undue pressure, 
political or financial, and to have the last word in designing their teaching or 
research programs. This does not mean that they should ignore their chang, 
ing environment. On the contrary, universities have shown for centuries an 
extraordinary capacity for adaptation and change; otherwise, they would 
have disappeared. The reality for them is that they arc situated at the center 
of forces, between the necessity to be responsive to the short term needs of 
their stakeholders and to be responsible for the long term interests of the 
society they are serving. In other words, a responsible society is also responsive, 
but in the long run, and universities incarnate the type of institution best 
suited to maintain this long term perspective, neccssary for the society. 

The tension between responsiveness and responsibility has been increased by 
the accelerating changing environment Hence, meeting the challenges of 
permanent change and engineering the corresponding changes require recur; 
ring arbitration between the requirements of responsiveness and responsibilily. 
However, examining these challenges, it is difficult to escape a feeling of diz; 
ziness. "Seldom has any institution been required to meet so many chal; 
lenges, each of them so demanding and specific in its implications, all at: the 
same time. The State itself, of course, is one of those institutions that has to 
discharge a large number of complex duties, but latter do not scem to be 
socially defined in such an exacting manner. Furthermore, the state apparatus 
normally enjoys the use of a wider range of instruments (not to mention 
authority itself) to act upon the situation; by contrast, the univcrsities have 
much more restricted courses of action at thcir disposal" (Orin et al., 2000). 

CHARACTERISTICS OF THE CHANGING ENVIRONMENT AND 
THEIR CONSEQUENCES FOR UNIVERSITIES: AN ECONOMIST'S 

POINT OF VIEW 

The econom ists' foc us 

Economists arc, like the other social scientists, particularly interested in 
changes taking place in society duc mainly to the process of economic 
growth and its main dctcrminants, to demographic and social transforma; 
tion, and to the changing political and economic organization of the world. 
They observe and analyze their impact globally on the standard of living of 
nations, the distribution of income and wealth betwcen and within nations, 
as well as in a more focused manncr, thcir impact on business and govem; 



Chaptcr 6: Umversittes' Respons1veness and Respons1biltties in an Age of ... 65 

ments, regional development (at continental as well as national levels), on 
the labor and financial markets, on exchanges of goods and services and on 
the wclfare of human beings. Even if they do not put as much emphasis on 
the question, they are also interested in the impact of change upon the world 
of education and research. 

The key transformations of our time 

The key events, the source of deep transformation, are well known: the col, 
lapse of the Communist regime and the apparent end of the Cold War, the 
intensification of scientific discoveries and breakthroughs, the revolution of 
the information and communication technologies, the liberalization of world 
trade of goods and services and the simultaneous creation of regional eco, 
nomic or even political power blocks, the increased mobility of tourists and 
workers, the ever growing divide between those who have and can and those 
who have not and cannot, as well as the demographic imbalances between 
West and East. 

These events, as well as related ones, are generally quoted under one head, 
ing: globalization. The movement of globalization has multifold and deep 
political, economic and social consequences. To the economist (but this 
should also be true for political scientists and sociologists), by far the most 
important one is increased competition in all aspects of social, political and 
economic life. 

This obviously concerns business firms. Big firms have to play globally to 
survive, and merge with other firms if they are not the right size. In merging, 
they try to reach some sort of monopoly position and also to exploit a situa, 
tion of decreasing cost per unit of production or service, which might be 
originated by the growing importance of the initial investments necessary to 
market a new product or service. Under the increased pressure of the finan, 
cial market, firms have also not only to secure their profitability, but to aim at 
a higher return on capital. Among the many consequences are that they 
have more than ever to employ a quality labor force, to implement good 
strategies and provide better goods and services, thanks to a greater incorpo, 
ration of advanced knowledge in their products and services, as well as in the 
production process. 

This concerns also the State and other governmental organizations. The 
climate of strongly increased competition is pushing the public sector to pay 
more attention to its efficiency, and less to social justice, nationally and 
internationally. This has led to the privatization of utilities like telecommu, 
nications, clectricity, collective transport or even postal services and water 
services, as well as to the search for increased efficiency in the provision of 
public services. 
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The climate of increased competltlon affects deeply the relationship 
between States. The necessity to assure the competitiveness of a country has 
become one of, if not the first, policy priorities of many govemments. It has 
led to the creation of regional alliances, the main aim of which is to increase 
the competitiveness of the alliance towards other leading countries or 
regions. This has certainly become the most frequently quoted target of the 
European Union in order to counter or to match the threatening economic, 
political and military hegemony of the United States, as well as the industrial 
capacity of Japan. 

Globalization and the climate of severe competition that it provokes does 
not spare the university sector from transforming itself in order both to take 
advantage of new opportunitics and to adapt its provision of services to 
changing needs. Three developments are csscntial, as are their immediate 
consequences for universities, in particular research,intcnsivc universitics, 
pushing thcm to be rcsponsive without weakening their responsibilit:y 
towards society. Thcse developments are: first, that universities are incrcas, 
ingly confronted with compctition; second, that their activity will be 
increasingly dependent on the business scctor; and third, that they should 
respond to an increasing need to be critical towards some social, political and 
economic dcvclopmcnts. In fact, therc is a fourth impact: as the movemcnt 
of change has accclerated, the govemance of universities must significantly 
become more pro,activc and requires more and more clear and unpopular 
decisions. 

The increasingly competitive university environment 

In many respects, universities used to bcnefit from a quasi monopoly situa, 
tion. In countries like the USA or the UK, this is ccrtainly true for the 
national univcrsity system, as the immense majority of studcnts study within 
the country. The pool of rccruitmcnt becomcs cvcn regional for more 
professionally,oricnted institutions. In continental Europe, dcspitc the great 
visibility of the Erasmus and Socrates programs of the Europcan Commission, 
thcre is still little mobility. The majority of students choose to attend an 
institution in their own city or region, and spcnd their whole study time in 
the samc institution. This is going to change gradually, due to the great 
efforts made to crcatc a European Highcr Education Arca as well as a Euro, 
pean Rcscarch Area, and duc to global ization. The main forces at work will 
strongly reduce the quasi monopoly situation of univcrsities, in particular for 
tcaching, which has always becn more local than research. Although the 
incrcased competltion has also an impact on research, wc shall examine this 
question undcr anothcr angle in the second point. 

Regarding the tcaching mission of universities, multifold developmcnts 
arc rcducing the monopoly position of universitics: 
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• The increasing demand of students to do part or all of their studies 
abroad and multinational agreements like the Balogna process in 
Europe, which aims at eliminating all administrative barriers to free 
movement from one university to the other and one country to the 
other over a ten;year period in order to create the European Higher 
Education Area (Balogna Declaration, 1999). 

• The increased demand for continuing education, due to the fact that 
the length of validity of knowledge is decreasing rapidly and that 
everyone is now forced to change job several times in a professional 
lifc. 

• The improved information from universities, which is the fruit of a 
broad genuine effort, and which is supported thanks to the elimina; 
non of time and distance made possible by Internet. 

• The implementation of new technologies for teaching and research is 
at a starting point. If teaching has been clone for centuries basically 
with the same chalk and blackboard, and with students remaining 
rather passive, the new technologies, in particular CD, DVD and 
Internet, will offer very attractive teaching material and methods 
locally or at a distance. 

• The accelerating creation of new, more specialized, teaching institu; 
t1 ons, some of them run as "for;profi.t" businesses, will increasingly 
provide on a location or at a distance attractive teaching programs, 
which can be completed more rapidly than in traditional universities 
or in parallel to a professional activity. This development is not yet 
significant in Western Europe, seems to speed up in the USA and 
mns at full steam in the East and Central European states, where, 
over a lO;year period, 600 so;called universities were created, for 
example, in Russia, and 180 in Poland. However, things are changing 
in the West too and the number of new, often very specialized, insti; 
tutions will greatly increase in the years to corne. 

Thcse developments will soon be considered as serious and even threaten; 
ing competition for traditional public or private not;for;profi.t universities. It 
is therefore in the interest of the latter to rcact in order to improve their 
offer, in particular the relevance and quality of thcir programs and of their 
teaching methods. Moreover, they are pushed to do so by their govcrnments 
and/or by the business world, which ts fast to complain that universities are 
not providing the qualifications that they need. 

It is precisely here that the tension between being responsive and being 
responsiblc appears. Yes, univcrsities will more and more have to pay atten; 
tion to the market, i.e., to treat their students as customers, in the sense that 
thcy have to serve their pcrceivcd needs and not only offer them what faculty 
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pleases. The more the higher education market will become competitive 1 the 
more it will become transparent, and the easier it will become for students to 
choose the program and the institution best adapted to their needs and most 
prominent. 

However, does this mean that universities should reduce or abandon the 
disciplines providing a general education without specific professional knowl, 
edge or that they should transforrn their teaching programs to make them 
more professionally oriented? They should not do so, because of their long, 
term responsibility towards society. If they were to do so, they would only 
promote disciplines ltke information and tclecommunication technologies, 
life science, material science, business management and law. These sciences 
are criucal for the competitivencss of the national business sector, but they 
arc not the only ones. The welfare and cohesion of a socict:y dcpcnds also on 
knowledgc, the rate of retum of which cannot evaluated in tcrms of cco, 
nomic growth. This is obviously truc for the humanities, as they contributc 
grcatly to the timclcssncss of our cultural heritagc. But it is also truc for social 
sciences like sociology, political science or cconomics, as thcy help to under, 
stand the deep rooted transformations that: affect society, as wcll as to pin, 
point the sources of tensions and, consequently, to suggcst policies to over, 
corne them. In this context, cthical issues raised by the development of 
science, the consequences of economic developmcnt on the environment, or 
the increasing <livide between those who have and can and those who have 
not: and cannot, require that programs aim not only at providing knowlcdgc 
to the students, but also a better general education and a sense of their 
responsibility towards the long term intercst of soc1ety and not only the 
essentially short term targets of the business world. 

Morcover, providing professionally,oriented programs might be qmte 
tempting in disciplines like law, business or education. This would probably 
makc it casier for young graduates to find a job. However, this would mean 
giving less importance to pure intellectual training and to the study of 
related, more cultural, disciplines, which will rapidly appear as a great loss, 
making it more urgent and diiticult to correct afterwards. And more than 
that, as soon as one leams that half of gradua tes, 5 to 10 years, do not 
have a professional activity narrowly related to the discipline they studied, 
one is forced to realize how much the university provides, above all, intellec, 
tual training and not fixcd knowledge that can be used indcfinitely. 

The increasing financial dependence and decreasing intellectual 
autonomy 

The second main consequence of globahzation, and of the climatc of 
increased competition which follows, is to decreasc the financial indepen, 
dence and intcllectual autonomy of univers1ties. In the ninetecn sixties and 
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seventies, universities benefited from a generous budget allocation from the 
public sector, because politicians were convinced that higher education was a 
crucial investment. In the eighties and particularly in the nineties, the State 
financing of public universities changed significantly on both sicles of the 
Atlantic. Universities have become the target of increasingly numerous cri, 
tiques emanating principally from right wing politicians and from the busi, 
ness world, and their budgetary allocations have suffered deeply from the 
higher priority given in particular to social security and redistribution poli, 
cies, health and agricultural policy. This competitive climate has a negative 
impact on the quality of teaching and condemns the leaders of research labo, 
ratories to search for compensatory or additional financial resources outside 
of the public sector, entering increasingly into contracts with industry. 

Moreover, the ever increasing complexity of the research topics and the 
sophistication of research methods contribute to make research more and 
more expensive in many fields: sophisticated equipment and the creation of 
multidisciplinary teams or networks have become indispensable. More than 
ever, advanced research in the hard and life sciences, and even for some 
projects in the social sciences and humanities, is strongly impeded by tight 
budgetary constraints. On the industry sicle, the transfer of new knowledge 
into new product:s is also becoming a real challenge. The hard competitive 
envmmment makes it crucial to shorten the lapse of time between a scien, 
tific discovery and its application to a new product or a new service. 

These two developments push industry and universities to collaborate 
more closely and to create a true university,industrial complex. There are 
clear gains of trade for both parties: 

• Industry is generally lagging behind in basic research and avoids 
mvesting in free basic research because its financial retum is hypo, 
thetical. On the other hand, the world of universities and indepen, 
dent research laboratories provides an immense reservoir of knowl, 
cdge, with leading teams in most fields of scientific enquiry. 

• Industry finds it generally casier to secure the necessary financial 
means for investigating what it considers as a priority. 

• In addition to that, the challenge of the transfcr of technology makes 
it important that there is a much doser collaboration between funda, 
mental and applied research, in other words that university and 
industry create together effective knowledge networks. 

The developments in public universities described above can also be 
observed, howevcr in less dramatic terms, in private not,for,profit institu, 
tions, which are numerous in the USA and hardly existing in Western 
Europe. They have also to collaborate much more closely with the business 
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world in order both to secure adequate funding and to have the opportunity 
to remain an important, or better, a leading actor in some domains of 
research. 

The fact that both parties are more and more demanding1 as they bot h 
gain from the collaboration, explains the intensification of the university, 
industry links and cooperation. However, the deep difference of culture, mis, 
sions and aims of two types of organizations makes of this complex a 
"marriage against nature", which is very difficult for both parties for the fol, 
lowing reasons: 

• Industry is inevitably thinking in terms of retum on research invest, 
ment. The necessary condition is therefore to commercialize the 
result of successful research, in other words to become the pri vate 
owner of the knowledge discovered. As industry is providing the 
financial means to the complex, it is in a position to impose a great 
deal of the contractual conditions. 

• University and independent research laboratories, on the contrary, 
have a mixed motivation between the sheer disinterested curiosity t:o 
do a piece of research on a topic and hopefully make discoveries 
which will make thcm known, and the necessity to find the funding 
to buy expensive equipmcnt and to secure the payroll of the rescarch 
staff. 

In summary, the reinforced competition, which makes it crucial for indus, 
try to have a knowledge lcad and for universities to find the necessary finan, 
cial means for their research activity, despite a lack of adcquate public 
financing, places the university in the middle of its dilemma between being 
responsive and being responsible. The dangers are obvious as universitics 
may try to reach their research objectives, more or less whatever the means. 
This implies mainly two things: universities are tempted to accept more con, 
tracts in applied research than thcy should, and/or thcy could accept con, 
tractual conditions that impmge upon thcir academic freedom. Moreover, 
some laboratories could be tempted to arrange somehow the results of their 
research to pleasc their sponsors or would accept to reserve the results of 
their research for their sponsors, which would then commercialize thern if 
they are of interest to them (Nature, 2001 ). This might be profitable for the 
laboratory and/or the researcher, at least in the short run, as in the long run, 
he (or she) could also lose his (or her) reputation. But, it is against centuries 
of tradition where research results are a pure public good, made available to 
everyone through scientific publications or communications. 

Moreover, the consequences may be even deeper for the whole institution. 
Bcrdhal (2000), chancellor of the University of Califomia Berkeley, has 
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observed that the fact that only some sectors of the university are partners of 
industry creates many serious imbalances and tensions within the institution. 

lncreased need for universities to be critical observers of society 

The fact that universities benefit from a large autonomy regarding the choice 
of their staff, the object and content of their teaching and research, does not 
guarantee that they take advantage of this unique privileged position to be 
pro,active as a fine and critical observer of societal developments. Conserva, 
tism, conformism, as well as the lack of consciousness of independence, a 
lack of civil courage, or even of financial independence, mean that the aca, 
demie community is often too hesitant or too passive to embrace serious soci, 
etal questions, therefore not assuming fully the responsibility society has 
given toit in guaranteeing autonomy and academic freedom. 

This is rather disappointing, because the key transformations described 
above, and in particular the climate of fierce competition affecting business, 
govemments and the media, are dramatically increasing the need for people 
or organtzations ( why not universities?) to act responsibly towards the long, 
tcrm needs of populations. This implies above all that they should pay more 
attention to societal developmcnts and, if neccssary, be more openly critical. 

The challenges for universities and research are immense and include: the 
increasing disparity of wealth and access to education and new technologies 
at the world level, the inversed relationship between population and eco, 
nomic development, the dcgrading environmcnt, the increasing importance 
of moncy and capital as a critcria of political and social decisions, the inca, 
pacity of the world to solve long lasting rcgional conflicts, the relative ineffi, 
ciency of social policies and of the provision of public services. These ques, 
tions, and many others, would deserve more attention on the part of 
researchers and a larger place in the tcaching of many disciplines. Obviously, 
umvcrsities cannot change the facts, even force changes of policies. How, 
ever, researchers, thanks to their scientific training, are in a better position to 

foresee the consequences of different trends and to see the possible interde, 
pendence between separate cvents. Morcover, the frecdom and indepen, 
dence which is given to the academic community allow it to express publicly 
its v1ews, and, if these are critical towards an enterprise or a govemment, 
w1th much less risk than for anyone being part of the business or political 
word. This is why that it is part of the responsibility of a university to watch 
critically what is going on and issue alarm signais if necessary. 

CONCLUSION 

Universities must permanently strive to adapt to their changing environ, 
ment, in order to be more responsive to the needs of the community they 
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serve. They have been granted autonomy to allow them to be responsible 
towards society by identifying present and forthcoming difficulties and help­
mg to solve present and future problems. 

However, there is obviously a tension between these two aspects of t:heir 
fundamental mission. The recent development of the world, in particular the 
phenomenon of globalization and the climate of increased competition it 
creates, is increasing this tension within the university between respons1ve­
ness and responsibility. Not only is it ever more important that universities 
take seriously their responsibility as the main critic of social, political and 
economic development, it is also important that they avoid to be fully sub­
mitted to the increased pressures of the market and of politics, among other 
reasons, to secure alternative sources of funding. 

If universities are unablc to balance their two missions, they will lose the 
justification for the autonomy granted to them, which, in the long run would 
be a grcat loss, not only for them, but for society as a whole. This is why the 
fact that universities spend relatively little time on societal issues, compared 
with more abstract questions, deserves to be at the top of the list of criticisms 
addressed to universities today-not the fact that they are not responsive 
enough to the short term needs of society. 
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INTRODUCTION 

1 
n tomorrow's world, universities, and in particular those with a strong 
rcsearch orientation, will face a new environment that carries new chal, 
lenges to their traditional way of doing business. Already, the 

lnformation/Technology (IT) Revolution is having a profound influence on 
universities, as is the ever,greater complexity of social and scientific problems 
facing today's world, developments that can only be expected to become 
more pervasive in the future. ln the near,term future, both the society in 
general and academia's prime product, the students it is charged with educat, 
ing and helping to develop into knowledgeable contributing citizens, are 
likely to make new and increasing demands on the teaching, research, and 
public service functions of universities. In rcsponse, universities will of neces, 
sity be forced to adjust to a decidedly new set of circumstances. Somc such 
changes are already underway. ln partlcular, the past dccade has witnessed 
new cmphasis, evident at virtually all levels of academia, on multidisci, 
plmary, or even truly interdisciplinary, teaching and research. While th1s 
ncw thrust carries with it the promise of providing importantly increased 
understanding of problem areas that previously "slipped through the cracks," 
it cmbodies also the potential for unforesecn deletcrious results-the produc, 
tlon of st:udents, of teaching programs, and of research results that, though 
broadly based, arc intellectually shallow, lacking in the dcpth of knowledge 
fundamental to proper understanding. 

75 



76 Part 2: Lowermg Walls inside the University 

There can be little doubt that throughout the academic world, walls 
between disciplines and departments are becoming increasingly permeable. 
But as this development takes place, as universities organize themselves t:o 
carry out this nontraditional role, it presents a potential peril that can be 
offset only if institutions of higher education find means to avoid sacrificing 
their commitment to in-depth excellence while at the same time meeting 
their mission to educate effectively the future leaders of society and its citi­
zenry. It is easily predictable that the societal and scientific problems of 
tomorrow will be even more complex and multifaceted than those of today. 
In recognition of this, academia has begun to prepare the next generation l'o 
address such problems by establishmg programs, both in teaching and in 
research, that combine knowledge of two or more of the conventional disci­
plines with an understanding of how such multidisciplinary concepts inter­
mesh. In the future, the crossing of boundaries between conventionally aca­
demic disciplines, and comfortably doing so, will have becorne 
commonplacc. The prime questions are: how best can this transition be 
eased, and how, in a university setting, can the potential pitfalls inherent in 
interdisciplinarity be avoided? 

THE CASE FOR (AND AGAINST) INTERDISCIPLINARITY 1 

Most would agree that the defining mission of a university is to contribute to 
the understanding, advancing, and transmitting of knowledge and culture. In 
carrying out this all-important (if daunting) task, those who are engaged in 
the effort have carved the huge territory of human knowledge into a set of 
seemingly discrete subdivisions, each of which have themselves developed 
into independent fields, the various disciplines that define a university's 
departmental structure. Yet in many cases, these supposedly disparate fields 
are not truly independent. The natural world, for example, is made up largely 
of biology, chemistry, and geology--but taken together, not as separate cnti­
ties as they are represented by the traditional departmental structure. Indeed, 
the real world is composed neither solely of the "life sciences" nor of the 
"physical sciences"-it is an interlocking mix of both. Yet on almost all uni­
versity campuses, the natural sciences are divided into these same two great 
tribes-each with its own "homeland" and each with its own set of lorc, 
rules, and a common understanding of what, for it, constitutes "good sci­
ence." With the exception of an occasional student (but almost nevcr a 
member of the faculty), few forage from one homeland into the other. There 
can be no doubt that this tribalism makes things simpler for all-leaming the 

1 This section has benefited from discussions w1th Professor Daniel K 1velson, Department 
of Chem1stry & Biochem1stry, University of Califom1a, Los Angeles. 
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ropes in a single subject is far easier than grappling with many. And it is 
undeniable that this structure has retumed great dividends; the strategy of 
leaming more and more about less and less has worked well. But in the pro, 
cess, a price has been paid, and the cost has been particularly high for those 
studying the natural world, where the life and physical sciences and their 
numerous component disciplines are intimatcly interconnected. ln essence, 
the acadcmy has fooled itself by partitioning Nature into intellectually man, 
ageable units that because of their constraincd focus have served to inhibit 
understanding of how the units corne togethcr to form the wholc. Over timc, 
tradmonal boundarics both of fields and of dcpartments change, sometimes 
leading to the emergence of ncw hybrid disciplincs-biochemistry, biophys, 
ics, geochcmistry, geophysics, and biogeology are good examples. The necd 
for and very existence of such hybrids well illustrates the inability of tradi, 
tional academic structures to address adcquately important interconnections 
in the world around us. 

The boundaries defi.ning departmcnts and the subjcct matter that each 
explores have dcveloped over a long history. Fostered by the traditional con, 
servatism of the academic community, this structure seems to have becn 
maintained largciy by a commitmcnt on the part of its practitioncrs to pro, 
tect their discipline,defined turf and, hencc, to prcserve the status quo, cven 
when the structure thus protected has corne to be outmoded and less than 
optimal. By and large, dividing lines between dcpartments have been based 
on a combination of discipline and methodology, a means of subdivision that 
brings together faculty and students having shared intcrests and that enables 
thcm to communicate with one anothcr and to formulate a coherent core 
curriculum. But, as intellectual interconnections bctween disciplines bccome 
increasingly recognized as salient and important, the traditional departmen, 
tal structure and its inherent lack of flexibility will more and more be seen to 
be wanting. Turf fights, already not uncommon, will become an accepted cost 
of academic life; conflicts betwecn nontraditional young turks and the firmly 
ensconced old guard will increasingly become prevalent. 

A lack. of flexibility is not the only weakness of the traditional departmen, 
tal structure. lndeed, some would argue that an cven more pemicious aspect 
is that it fosters rampant overspecialization. As such, it is unable to accom, 
modatc, let alonc encourage, promising efforts in areas overlapping among 
two or more mterrelated disciplines. This is not to deny that throughout 
much of the post, World War II period, markedly spccialized single d1sciplin, 
ary endcavors have produced bcneficial results, both in education and in 
rescarch. Yct, again, a price has bccn paid. It is of course important to "sec 
the trccs" and cven to know the workings of a given trce in cell by cell detail; 
but, if in that process the forcst and the surrounding landscapc are over, 
looked, then only a miniscule part of the picturc will have been viewed and 
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important understanding-knowledge easily accessible were relevant ques, 
tions asked-will have needlessly been lost. 

In many respects, the discipline,defined departmental structure has served 
academia well. But it has also failed, most notably in its lack of flexibility and 
its inherent drive toward ever,increasing specialization. Clearly, a move away 
from a structure based solely on single,discipline methodologically defined 
studies to one that is more flexible, inclusive, and that provides elbow room 
for interdisciplinary broad,picturc investigations, is very rnuch in order. Our 
call for such a move cchoes Glion colleague, Hans van Ginkel's catchphra'5e 
that "life is not divided into disciplines," a perceptive admonition to which 
wc would add that great intellectual challenges are not neatly divisible, 
either. 

In recent years, interdisciplinary teaching and research have been encour, 
aged widely, and though this plea has obviously been heard, the product gen, 
crated can most generously be characterized as mixed (a not unlikely out, 
corne of single discipline,trained faculty having to retool themselves to dcal 
with ancillary disciplines in which they previously had little knowledgc and 
only limited interest). Yet such intcrdisciplinary scholarship can be, and in 
some universities already has been, stimulated in major ways. Viewed from 
the vantage point of an economist, on the input, "supply sicle" of the equa, 
tion are included such factors as the rapid increases in scientific knowledge 
and technology (developments part and parcel of the IT Revolution), as well 
as those in molecular biology, biotechnology, and the exploration of space. 
And on the outcome, "demand sicle," is the increasingly growing need to 
educate govemment officiais, scholars, and the population at large so that 
thcy can more fully understand and effectively formulate solutions to alreacly 
emerging problems of tomorrow's world. In such a view, both the supply sicle 
and the demand sicle of the equation constitute stimuli--one pushing and 
the other pulling toward the same result-and taken together, they are likely 
to be rcinforced by other pressures emanating from the body politic, as well 
as an overall concem that the system be cost,effective. The world of tomor, 
row willl require broad,gauged men and women, knowledgeable not only 
about particular "trees" but about the forest such trees comprise and the land, 
scapc in which they thrive-contributing members of society who can sce 
and understand the interconnectedness of the world around them and adapt 
themselvcs rcadily to new circumstances and challenges. 

Let us hasten to stress, however, that it would be an crror to view interdis, 
ciplinary scholarship as something totally new, some novcl, heretofore 
unimagined breakthrough in higher education. Indeed, breadth of knowledge 
has been a prime goal of cducated societies ovcr the millennia, just as 
breadth of scholarship has been a principal goal of universities worldwidc. 
Even today, the modem "Renaissance Scholar", broadly cducated and able to 
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apply that breadth to great multifaceted problems, is both a hallmark and 
icon of Western cultural imagery. The Leonardo DeVincis of the past, and 
the Carl Sagans and Stephen Jay Goulds of modern times, have distinguished 
themselves by being able to draw on the knowledge of a number of disci, 
plines and to bnng together and interconnect the diverse concepts and 
insights those disciplines encompass. 

So, breadth of knowledge is not an attribute newly valued in academia. 
Nor are collaborative efforts among scholars and sc1entists of differing back, 
grounds. What is new is the drive toward more and more productive interac, 
tions and a realization that however desirable such interactions may be, thcy 
are actively discouraged by the currcnt dcpartment,dominated structure of 
universitles and can be accomplished effcctively only if the interacting par, 
tics are conversant with, and appropriately knowledgeable about, the differ, 
ing disciplines involvcd. 

G1vcn the current structure of universities, and the deeply ingrained loyal, 
ties of university faculty to thcir disciplines, it is abundantly clear that the 
transition toward increasing intcrdisciplinarity must take a form that is con, 
sonant with the continucd important rolc of departmcnts in univcrsity 
affairs. Indeed, the transition can be eased only if it is seen to enrich depart, 
ments in ways thcy regard as beneficial and supportive, rather than being 
viewed as irrclevant fluffery that occupies faculty tlme and effort to no good 
cause or, even worse, as a tangible threat to the continued existence of the 
department structure. In other words, the transition should be cvolutionary, 
rather than rcvolutionary, bascd on the realization that because univcrsities 
arc rulcd largely by what Frank Rhodes, President emeritus of Cornell Uni, 
versity, has aptly termed "the tyranny of the department," to gain a foothold 
any new structure must not only coexist with departments, but must be 
viewed by faculty as being overtly supportive of departmental goals. And 
though to some traditionalists it may secm countcrintuitive, it is in fact true 
that in many respects interdisciplinary programs can bencfit departments in 
important ways. Carried out properly, such programs can not only broaden 
and deepen dcpartmental perspectives and cnhancc the effectiveness of 
dcpartmcnts by playing the role of an effective symbiotic partner, but thcy 
can also provide a useful vehiclc for exploration of previously uncharted ter, 
ritory, of intellectual terra incognita that, if explored successfully, can lead to 
establishment of ncw departmcnts and new structures that benefit the uni, 
versity as a whole. Altogether, heightencd interdisciplinarity can help uni, 
versitics not only to bettcr preparc students for the world of tomorrow, but by 
advancing the dynamic character of a university can help it to achieve its full 
potcntial. 

A few cavcats, however, arc in order. Although interdisciplinarity clearly 
is nota passing fad, it is nota panacea, cither. Teaching and researching sub, 
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jects at the heart of a discipline should, and no doubt will, continue to be 
basic to the fmest in higher education, evcn as the crossing of academ ic 
boundarics gains increasing acceptance. 

For the good of the academy, and the bcnefît of the society as well, the 
steps taken in this new direction should be deliberate, measured, and-above 
all-dcsigned to assure acadcmic excellence. As universities pursue this new 
path, acadcmic rigor must continue to be the gold standard by which such 
institutions arc judgcd. A grcat challenge will be to foster a sound flexible 
balance betwecn the already well~founded efforts within a given discipline 
and the newer ones that seck to expand the scope of inquiry in an interdisc1~ 
plinary direction, and at the same time assure the maintenance of rigor and 
excellence in both. 

WHAT CAN WE LEARN FROM EXPERIENCE TO DATE? 

While attempts to introduce full~blown intcrdisciplinary programs in a uni~ 
versity setting have to the prescnt met with rathcr mixed results, it would be 
a mistake to overlook the lessons leamed. Indeed, some such arrangements 
have worked reasonably well, though given the single~discipline backgrounds 
of most of the faculty involvcd it would be naivc to imagine that in the not~ 
so~distant future even better programs having far better results will be in the 
offing. The successes with which we are most familiar are those that have 
taken place atour home institution, the University of Califomia, Los Ange~ 
les (UCLA). There, for example, the departments of Chemistry and of Bio~ 
chemistry, both widcly regarded as world~class, mcrged some years ago into a 
single interdisciplinary department. Similarly, the Departments of Botany 
and Zoology merged to become Biology, latcr to be reorganized into two 
decidedly interdisciplinary units, the Departments of Organismic Biology, 
Ecology & Evolution and of Molecular, Cell & Developmental Biology. In 
other instances at UCLA, members of prcviously estabhshed departrnents 
have expanded their allegiances to form the core of new interdisciplinary 
organizations. Examples include the Molecular Biology Institute, the Insti~ 
tute of Geophysics and Planetary Physics, the Institute for Social Science 
Research, the Institute of the Environment, and numerous centcrs (c.g., the 
notably interdisciplinary Center for the Study of Evolution and the Origin of 
Life). Other universitics have established similar structures-for example, in 
1996, Stanford University founded its Center for Comparative Studies in 
Race and Ethnicity, an interdisciplinary unit that by 2001 had attracted from 
various departments nearly one hundred faculty engaged partly or wholly in 
interdisciplinary teaching and research (Stanford University Center for 
Comparative Studics in Race and Ethnicity, 2001). Examples such as these 
are not uncommon and often involve faculty of the professional schools-of 



Chapter ?: Strategics to Foster lnterdisciplinary Teaching and Research ... 81 

business, planning, engineering, medicinc, law, and cducation-, teachers 
and rcscarchers who thcmsclvcs have backgrounds in diverse academic disci, 
plincs. 

Thus,, while at least limitcd opportunities for interdisciplinary teaching 
and research alrcady cxist in many univers1ties, in ycars to corne more and 
more internal walls will be breached. The shift toward grcatcr interdiscipli, 
narity must be gradual rather than abrupt, a natural evolutionary develop, 
ment that reflccts the changing times rathcr than bcing a structure put in 
place by fiat. lndeed, for such a transition to corne to fruition, it cannot sim, 
ply be mandated by a university's administration or by such bodies as a Board 
of Rcgcnts or a state legislature. Rather, the impetus for such a shift should 
corne ideally from those who arc destined to carry it out-the teacning and 
researching faculty. ln great American universities, it is usual for the 
dccision,making process to be shared by administrators and faculty, an 
arrangement termed "shared govemance" that is not only common but is 
univcrsally acceptcd as bcing ncccssary for the assurance of acadernic exccl, 
lcncc. Thus, now, at the bcginnings of the transition, the collective wisdom 
of the administration and faculty, both, should be marshalled to define an 
appropnate balance between single discipline and multidisciplinary units, 
and to begin to chart a path by which this balance can most fruitfully 
dcvelop in the future. Bccause a university administration controls the purse 
strings of the institution, advocacy of the transition by university administra, 
tors will prove crucial to its success. lt will be important for the university 
administration to assume a strong leadership role by providing a climate 
favorable for faculty to engage increasingly in interdisciplinary endeavors. 
But, as in virtually all changes in academia, cven more significant is the fac, 
ulty's support, since it is they who will need to rethink their traditional alle, 
giances, retool tnemselves to effectuate the change, and, most importantly, 
carry it out. 

Encouragement of the changes envisioned can take a variety of forms. Fer, 
haps the least intrusive and least controversial approach is that involving 
activities of individual faculty who seek out others in one or more othcr 
departrncnts with whom to carry out interdisciplinary teaching and/or 
rcscarch. A second approach can be more formal and takc place under the 
aegis of an umbrella organization, such an an interdisc1plinary institute or 
centcr, givmg rise to collaborative activities in teaching and/or research that 
break clown traditional barriers. Under an arrangement such as this, faculty 
members may e11ther retain thcir departmental association or be members 
solcly of the interdisciplinary unit (the latter affiliation bcing preferable in 
some situations, inasmuch as it serves to negate misgivings rather common 
on the part of departmental colleagues that those involved in such endeavors 
have "d1vided loyalties"; are engaged in scholarship beyond the scope the 
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departmental faculty can comfortably evaluatc; and are likely to be "jacks of 
all trades but masters of none," scholars less able than full,fledged depart, 
ment members). In this regard, young faculty are particularly vulnerable. 
Because the youngest in academia are often closest to the society from which 
they have only reccntly emerged, thcy are also often the most insightful 
about the emergent trends and nceds of that society. But if such young mem, 
bers of the academic community fear that formal association with multi· or 
interdisciplinary endeavors or units may interfere with their promotion 
within a department, they may be reluctant to assume such a risk-an under, 
standable position that nonetheless is detrimental to themselves, the future 
of thcir umversity, and the society in gcneral. 

ACADEMIC BORDER CROSSING IN UNDERGRADUATE 
EDUCATION 

Despitc the recent upsurge in multidisiplinary or interdisciplinary activincs 
in academia-or, perhaps bccause of this very upsurge, and the threat it is 
perccived by some to represent-wc use herc the more neutral phrase "aca, 
demie border crossing," a terminology that wc hope can be viewcd as devmd 
of the ncgative connotations associated with the more commonly uscd 
buzzwords. As stated carlier, tt is our vicw that the world of knowledgc ts not 
neatly divided into distinct compartments, the academic disciplines that 
form the basis of modem univcrsity departmcnts. Thus, tt seems tous that a 
forward,looking undcrgraduatc education requires that significant parts of its 
curriculum be interdisciplinary, and wc see this as bcing particularly impor· 
tant both at the beginning of undcrgraduatc cducation-whcn a studcnt is 
most ltkely to be open to ncw tdcas and ncw ways to explore the world and 
can most profitably be made awarc of the mterconnectedness of the various 
disciplines--and at the conclusion of that education, preferably in a small · 
class scminar format where the disparate fields and facts to which a studcnt 
has been cxposcd can be brought togcthcr into a rneanmgful whole. And we 
think also that such courses must be taught by a ncw breed of faculty who 
have bccn cducatcd in, and arc thcmselvcs knowlcdgcablc about, the diverse 
disciplines involvcd. In short, wc belicvc that in this or somc stmilar manncr, 
univcrsitics can bcgm, now, to prcparc studcnts to fonction cffcctivcly in 
tomorrow's cvcr,changing multifacctcd and incrcasingly complcx world, 
whcre thcy will be confrontcd with a nccd for undcrstanding knowledgc thai­
oftcn crosses today's traditional disciplinary boundarics. 

Such a curriculum would bcgin to givc studcnts the sort of solid founda­
tion thcy arc certain to rcquirc, not only in thcir professions but for thcir 
dcvelopmcnt as productive, contribut:ing citizens cquipped to lcad richly sat­
[sfymg li vcs. T oward this end, wc think that undcrgraduatc cducation should 
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expose st:udents to the knowledge and workings of the natural and social sci, 
ences, as well as the humanities and the arts. In particular, undergraduatcs 
should in the sciences become acquaintcd with paradigms, tools, and their 
analysis, so they can appreciate their usefulness and apply them as critical 
thinkers;. in the humanities, be introduced to and inspired by "primary 
sources," particularly works of enduring value; and in music and the visual 
arts, be stimulated to value and undcrstand how the beauty and aesthetic 
power of such crcative contributions give life meaning and pleasure. More, 
over, wc think it important that programs be established to enable students 
to gam appreciation of the defining values, necessary rigor, and mherent 
excitcment of participating in a leaming/discovery environment in which 
thcy are stimulated to make a logical assessmcnt of qualitative and quantita, 
tivc information and to define not only the contours but the center of chal, 
lenging problem arcas and to engage in thcir analysis. 

Further, and while we envision an appropriate undergraduate curriculum 
to be ba:sed on, and in great measure to be keyed to the core knowledge of 
the basic disciplines, we think that it is imperative also for it to include the, 
matie courses that emphasize intellectual interconnections. A pilot program 
that involves just such an approach has recently been introduced at UCLA, 
a Frcshman, Year "Cluster System" of courses that received its impetus from a 
1997 faculty,administration study that sought to update and improve under, 
graduate education. lts centerpiece is a First, Ycar Clustcr Course, a inte, 
grated, t:eam,taught, interdisciplinary series of three courses to be taken 
sequentially over the three academic quarters of the Freshman year. Students 
arc pcrmitted to select one such course from among ten or more offered each 
year, with each cluster being devoted to a broad theme. 

This endeavor provides a vehicle for emphasizing such fundamental intel, 
lectual principles as the interconnectedness of the traditional academic disci, 
plines; the importance to sound scholarship of critical thinking, integrative 
leaming., and use of primary scholarly works; the overriding need to an edu, 
cated persan for mastery of basic communicat10n skills, both verbal and by 
use of the written word; and the value to a participatory democracy of cul, 
tural diversity, pluralism, equality of opportunity-citizenship. lt is common 
for these courses to present the fundamentals of as many as four or five tradi, 
tional disciplines, providing an introduction to the subject matter that forms 
the basis of various departments and thus servmg as a patent dcpartmental 
"recruiting tool." Moreover, at their best, the courses are designed to stimu, 
late the students' imagination and intellectual creativity, factors crucial to 
their development that too often have been largely expunged during pre, 
university years by its emphasis on memorizatlon and "leaming to pass the 
test." During the first two academic quarters, instruction consists of lectures 
by faculty taught in concert with graduate student,led discussion sections 
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and intensive English composition tutorials. In the final, third, course in the 
sequence, each student enrolls m one of a number of small "satellite 
courses"--each of which focuses on tapies that radiate from a cluster's theme 
and wh[ch most commonly take the form of a "graduate level" seminar expe­
rience but, depending on the subject matter, may involve hands-on labora­
tory studies (e.g., in clusters centered on aspects of biology, chemistry, or 
computer science) or involve extensive fieldwork (e.g., in those focusing on 
geology or archaeology) (University of Califomia at Los Angeles, 1997). 

A prime example of such a cluster course is that entitled "Citizenship and 
Ethnicity in the United States," a course that takes as its central problem the 
question of what it means, and has meant, to be an American. (The facult:y 
involved approach the subject from perspectives that link sociological and 
anthropologieal theory with literature interpretation, constitutional law, and 
historical analysis. In preparing and teaching the course, faculty with back­
grounds in sociology, anthropology, ethnie studies, English, foreign lan­
guages, law, and history collaborate in an effort that emphasizes the points of 
convergence, as well as those of conflict, among their various fields). 

Other such recent examples have focuscd on the immigrant experience 
(from the perspectives of literature, anthropology, law, history, and various 
social sciences); the theater as a projection of politieal power (an examina­
tion of Greek drama, French drama during the reign of Louis XIV, and the 
Chinese dramatic tradition-a cluster taught by faculty from theater arts, 
history, political science, classics, and various language departments); the 
meaning and nature of democracy (involving faculty from the arts, humani­
tics, social sciences, and law ); and a cluster entitled "Origin and Evolution of 
the Cosmos and Life" (encompassing subject matter extending from the ori­
gin of the uni verse to the origin and evolution of life, including humans, and 
taught by faculty with expertise in astronomy, geology, atmospherie sciences, 
biochemistry, genetics, b1ology, and anthropology-a subject and faculty 
quite effectively bridging the gap betwcen the physical and life sciences). 

Altogether, these cluster courses are designed to stretch students' minds 
beyond the confines of any single discipline and to encourage them to con­
sider a more global and inclusive view of key events, phenomena, concepts, 
and methods. The joint efforts of the faculty involved emphasize both the 
points of intersection and of opposition among the various fields considercd. 
Where such theory, methods, and findings diverge, students can leam how 
different: approaches may complement one another and investigate the impli­
cations of the intellectual dissonances that separate them." (University of 
Califomia at Los Angeles, 1997). 

Teaching of interdisciplinary cluster courses can and often does have far 
reaching side-effects for the faculty participating. In partieular, their horizons 
can be broadened markedly, as they become increasingly knowledgeable 
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about othcr interrelated disciplines and the concerns, theories, and methods 
of analysis typical of ancillary fields. Moreover, the teaching cxperience can 
have a "spillover effect" by fostcring useful interactions that lead to produc~ 
t1vc interdisciplinary research collaborations. In short, givcn the balkaniza~ 
tion typical of today's univcrsities, involvemcnt in such a program can have 
dccidcdly beneficial results. 

MOUNTING A UNIVERSITYWIDE EFFORT TO FOSTER 
ACADEMIC BORDER CROSSING 

As wc suggested earlier, it would be both inappropriate and unwise for a uni~ 
versity presidcnt or other high administrator to mandate the adoption of 
intcrdisciplinarity; in most excellent universitics, any such ordcr "from on 
high" would be met with unrelenting stiff resistancc. Indced, in Amcrican 
universities, shared governance has bccome such a major driving force that 
no selhespecting faculty would permit itself to be so dictated to. This is not 
to suggest, however, that the aims of the univcrsity administration are not 
only salient, but are crucial to the success of such a venture. In fact, an 
administration convinced that such a move is in the best interest of its uni~ 
versity could-and we think, would, if that administration is sensitive and 
perccptive-offer its faculty enticing opportunities and funding that would 
encourage thcm to voluntarily Join and participate in such an undertaking. 
Encouragement would have to be public, advocacy strong, and funding 
would have to be at a level high enough to command the attention of a criti~ 
cal mass of the university's most distinguished faculty. 

However, raising the overall intcrest of a univcrsity faculty in interdiscipli~ 
nary undcrtakings requircs more than public encouragement and more than 
merc funding, even at a gcnerous level. The leadership of the univcrsity must 
gencrate cnthus1asm-for key faculty, in particular, an cnthus1asm probably 
best shown by example. Thematic focuses must be found and effectively 
articulatcd. Faculty of the highest quality, espccially those having multiple 
talents and diverse interests, must be attracted to the program, so that the 
bar delineating succcss is set high and academic excellence is upheld. Success 
w1ll be facilitated as the value and rigor of the program become generally 
appreciat:ed across the university, and as departments see both that their par~ 
tic1pating faculty have benefitcd from involvemcnt in the program and that 
studcnts emanating from it arc appreciably more perceptive, insightful, and 
bettcr able to tackle the standard acadcmic disciplines than those who have 
not participated. 

Given what we perceive to be academia's certain answer to the needs of 
tomorrow's society--an inexorable shift toward increasing emphasis on inter~ 
disciplinarity in university education-yet coupling that perception with 
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what wc view to be a natural reluctance on the part of departmental facultics 
to embrace this changing emphasis, we suggest that special impetus may be 
required to bring this change to fruition. In particular, it seems tous that the 
change could be facilitated, and encouraged to occur in a way that would 
assure the success both of departments and of new interdisciplinary initia, 
tives, were a structure established to coordinate, guide, and fond faculty, 
initiated interdisciplinary incentive centers. The principal goals of such a 
coordinating unit would be two,fold: 

• To foster increased interdisciplinary collaboration among faculty of 
diverse academic disciplines, both in undergraduate and graduate 
teaching and in scholarly research, and to thereby break clown long, 
established departmentally defined barriers. 

• To foster innovation in education and research by encouraging dis, 
semination of understanding about, and investigation of, emergent 
fields of knowledge, nov el areas of inquiry that do not fit comfortably 
into the traditional discipline,defined structure. 

To at:tain the first goal, faculty from diverse department:s could construct 
courses and teaching programs that bring together, "coalesce," traditionally 
disparate areas of inquiry, and by doing so, show the interrelatedness of such 
areas and the commonality of the various approachcs needcd to achieve firm 
knowledge of the subject matter addressed. Such team teaching would pay 
special attention to the interconnections among the disciplines involved, 
and the emphasis of the course and curriculum thus constructed woulcl be 
thematic rather than primarily methodologtcal. The same would hold for the 
collaborative research, where such coalescence of investigative efforts by fac, 
ulty and graduate students from diverse backgrounds would be fostered. In 
bath teaching and research, work at the penpheries of the traditional d1sci, 
plines, and m their many areas of ovcrlap, would be emphasized and cncour, 
aged. 

Attainmcnt of the second goal-that of snmulating deepcr understanding 
and active investigation of areas of knowlcdge that because of their very 
newncss arc far removcd from the heart of the traditional disciplincs-would 
be more difficult. Yet progress in this direction is achicvable, if the right set of 
people from the right set of disciplines can be brought together at the nght 
time and place. Clearly, there would be a need to engage faculty who repre, 
sent diverse disciplines. But the faculty involved would also have to be able 
to "think out of the box," able to idcntify emcrging fields, to place those 
fields m the context of a future that is as yet unknown, and on such bases to 
outline how academia might best prepare for that future, howevcr it devel, 
ops. (Clearly, this is asking a lot. Many acadcm1cs arc rcasonably skillful at 
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thinking about and understanding the past. But what is required here-a 
matter of looking toward the future-is a rare talent. Still, it is just such 
thinking that academia now needs. The future is sure to be différent from the 
past or prescnt, and academia must adjust. Thosc universities that have the 
foresight to now become prepared will have placed themselves in a position 
to make a differcnce in the years to corne.) Difficult and as unorthodox as 
such thinking may be, the intellectual adventure it entails-crucial to the 
abili ty of academia to respond to the nccds of tomorrow's world-could be 
cncouraged by administrative funding of novel thematic undertakings that 
rcpresent promising terrains for future intellectual devclopment. 

lmtially, arrangements toward such ends would necessarily have to rely on 
voluntary participation of the faculty involved and be undcrstood to be both 
experimental and (in terms of normal univcrsity operations) relatively risky. 
Thus, wc suggest that from their inception, such arrangements be viewed as 
pilot projects, programs from thcir start are established as having firm "sunset 
clauses" that call for their discstablishment at dates fixed. From the outsct, 
therefore, such programs would have only a temporary charter, and could not 
becomc permanent fixtures of the university structure. And though formally 
disestablished at the end of thcir tenures, if rigorous and thorough review 
wcre to show that one or another of these centers had during its existence 
proved all but indispensable to meeting the goals of the univcrsity (or, per, 
haps, if it had attracted sufficient extramural funding to justify its continued 
existence), it would be permitted to cvolvc into a new more permanent 
unit-the relatively few such projects judged worthy of having permanent 
status would become transformed into regular academic units, departments or 
somc other construct more consistent with future university organization. An 
arrangement such as this carries the potential for no less than a rebirth of 
higher education, for providing a mechanism that not only capes with but 
cnhances in an appropriatc and innovative way the need of academia to 
adjust to the changing world. 

Other requirements of the arrangement we envision include a symbiotic 
relation between any such newly cstablished construct and existing depart, 
mcnts; a robust mcntoring of students who join faculty in exploration of the 
novel, "risky," research areas involved; participation of faculty of the highest 
quality; and sufficient funding to support the entcrprisc. One example of such 
a program is a recent undcrtaking at the University of Califomia, Irvine, 
which addrcsses the novel question of whether-and if so, how and in what 
spccific ways-music contributes to development during childhood. Broadly 
interdisciplinary, the rcsearch carricd out has involved physicists, chemists, 
psychotherapists, musicians, and others. Additional examplcs could be cited 
( c.g., a study at UCLA of the policy implications of genome research, which 
brought togcther geneticists, ethicists, biochemists, psychologists, political 
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scientists, and economists), but the point seems clear-as the title of this 
volume suggests, the walls of academia are tumbling clown; like a tsunami, 
emphasis on interdisciplinarity is the wave of the future; universities that 
have the foresight to now become prepared will have placed themselves in a 

position to make a difference in the years to corne. 
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CH 

Opening up Departments 

Lucy Smith 1 

INTRODUCTION // T raditional disciplines ... impose constraints on broader inquiry. 
Strong departments, for all their benefit-may restrict the aims 
and limit the scope of critical investigation." These wise words 

are taken from the Glion Declaration (1998). The division into faculties, 
departments and disciplines is not God,given, and as Hans van Ginkel has 
pointed out, life is not divided into disciplines. If the universities wish to 
contribute to the development of society-which most universities expressly 
state that they do--they have to deal with the major societal issues. And all 
the great: challenges that the world now faces, like sustainable growth, migra, 
tion and refugee problems, provision of health care, the inequality of North 
and South, globalisation, big,city problems, make it necessary to have an 
interdisciplinary and/or multidisciplinary approach in the analysis of prob, 
lems and issues, in teaching and research, and in working life. 

Further, new developments, either in the society or in research, may lead 
to the formation of new subjects across the boundary of two existing subjects, 
or lead to new definitions of borderlines within a discipline or between disci, 
plines. An example of formation of a new subject is molecular biology, which 
was created between genetics and biochemistry, but also involving physics 
and chemistry. Thirty years ago, it did not exist; now it is a well,established 
discipline, with its own methodologies, joumals, scientific societies, etc. The 
new discipline can then be said to be the result of cross,disciplinary research 
and co,operation. ln Norway, we talk about the so,called hyphen,disciplines, 
like socio,biology or bio,informatics, which are now emerging in steadily 

1 l thank Dr. Ken Edwards, who has read a draft of this article and given valuable corn, 
ments. 
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growing numbers. After a while, when the new discipline is firmly estab, 
lished, the hyphen will probably disappear. 

An example of traditional borderlines becoming less meaningful is the 
main border between public and private law-formerly considered almost as 
an iron curtain in European law. This borderline is now less clear, and some, 
where practically disappearing. Public law principles, which often originate 
even from international organisations, play a part in the framework and 
evaluation of business contracts, whereas public entities more and more seck 
to promote their aims by use of agreements in the market instead of official 
directives. 

Steven Chu (2000), a Nobel laureate in physics, noted recently: ''Our 
strength and our weakness is the departmental structure. The department is 
the guardian of its field. lt trains students and promotes intellectual excel, 
lence. But the departmental structure means that we must carve up all intel, 
lectual pursuits into quasi,well,defined segments". Many of the recent 
reforms, new research and study programmes and new interdisciplinary 
projects demonstrate, in my opinion, that the disciplines and faculties are 
not always perceived as a straitjacket. More often, it will be budget restric, 
tions that are the main obstacle. 

The organisations into departments or faculties will vary from institution 
to institution, and from nation to nation (the concepts in themselves do not 
have the same meaning in the different countries); they are more or less con, 
structions that at particular times have appeared functional to the individual 
institution. Consequently, 1 will not in this chapter restrict myself to the 
opening up of departments; my theme is opening up traditional boundaries, 
be it boundaries between disciplines, departments or faculties. The theme 
has relevance both for research and teaching, and 1 will first look at the 
research, before discussing the content of the study programmes. 

RESEARCH 

ln research universities, research is the basis of the teaching. Traditionally, it 
has been the teaching that has decided the main structure of the university, 
not rescarch. The division into faculties was linked to the professional (voca, 
tional) studies, like medicine, law or theology. The modem research univer, 
sity emerged in the latter part of the nineteenth century (Wittrock, 1993 ). 
But as research gained importance and was becoming equal with teaching, it 
was the researchers who decided the curriculum inside each discipline. \lVhat 
should be taught was-and still is-to a great extent determined by the 
interest of each faculty member, and sometimes quite speciahsed interests. So 
if the research is primarily monodisciplinary, there will also be priman ly 
monodisciplinary curricula and teaching. 
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Research across existing disciplinary boundaries can be conducted in dif, 
fcrent ways, either by a team of researchers from different disciplines or by a 
single researcher who has knowledge or training in two or more disciplines. lt 
will often involve several people from different disciplines working in paral, 
lel, with more or less interaction between them. Sometimes it involves very 
close interaction, where the boundaries between disciplines are crossed and a 
new understanding developed. lt is common to distinguish between three 
types of research involving several disciplines. These definitions were intro, 
duced by the OECD in 1972: 

• Multidisciplinary research: research where there is autonomy of the 
different disciplines, and where the research does not lead to changes 
in the existing disciplinary and theoretical structures. 

• lnterdisciplinary research: research which involves formulation of a 
uniform, discipline,transcending terminology or common methodol, 
ogy; co,operation within a common framework shared by the disci, 
plines involved. 

• Transdisciplmary (or cross,disciplinary) research: research based on a 
common theoretical understanding and accompanied by a mutual 
interpretation of disciplinary epistemologies. 

Interdisciplinary research is very often used as a common term for all three 
types of research across the traditional disciplines. The problcm with the 
OECD definition is that it does not offer a term that encompasses all three 
types. In the followmg, I will therefore do as has been clone by others; I will 
use the tcrm interdisciplinary research to refer to all three. When I use inter, 
d1sciplinary in the restricted sense, I shall place it in inverted commas. 

Most research programmes across disciplines will belong to the t:wo first 
categorics: transdisciplinarity research is lookcd upon as more difficult to 
obtain. lt may sometimes be difficult to dec1de when the transdisciplinary 
co,operation has resulted in a new discipline. 

Intcrd1sciplinary research ts connected with several problcms. One prob, 
lem has been quality and the assessment of quality. Thcre have been many 
examples of interdisciplinary research that are regarded as superficial and not 
up to the acccptcd standard of acadcmic excellence. (One reason for this 
may be that interdisciplinary research ts quite oftcn policy,driven applied 
rcscarch, with expectation of quick results.) But, therc have also becn 
cxamples of intcrdisciplinary research that has not becn assessed in a satisfac, 
tory way. This is connected with the gcncral problem of who shall judge the 
quality of intcrdisc1plinary rcscarch, and by what standards. The problem 
may be that the acccpted rcvicwcrs of rcscarch and publications arc likely to 
corne from cxisting disciplines and find it difficult to asscss the standards of 
interdisctplinary work. 
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There is still a rather widespread scepticism within the traditional research 
communities towards interdisciplinary research. lt is also a fact that interdis­
ciplinary joumals generally have a lower status than the other academic iour­
nals, at least initially. The interdisciplinary research and their joumals ~.eem 
to live their own life without the traditional disciplines paying heed to 
either. An example is area-studies specialists, who to a very limited degree 
have published in the major joumals of political science (Political Science & 
Politics, 2001). My own experience is that researchers from both law and 
economics will be scepncal when other social scientists venture into 
their fields. They believe, and not always without reason, that people From 
other fields will not master their methods. One thing that has surprised me is 
often what seems to be random choice of reference literature, especially 
when one single researcher is conducting an interdisciplinary project. Sorne 
social scientists have the same scepticism towards economists, but partly for 
other reasons: "They study behaviour, but ignore motivation, conceptualisa, 
tion and culture. They have an obsession with precision above relevance and 
rcalism .... Economists too often acquire a superiority complex with refercnce 
to othcr social sciences." (McNe1lL Garda-Godos & Gjerdaker, 2001 ). The 
scepticism between the natural sciences on the one side, and the social sci­
ences and humanities on the other, will be even more difficult to overcome. 
Economies will, in many ways, be in between these two cultures. 

Interdisciplinary programmes will have a greater chance to succeed if they 
are bullt on strong disciplinary rcsearch. Consequently, it will usually be 
desirable for a researcher to train and work in depth inside one single well­
established discipline beforc tuming to interdisciplinarity. Only then will he 
or she obtain the necessary experience in research standards and the reputa­
non as a researcher of high quality. The standing of the involved researchcrs 
will of course also in itself have a bearing on the reputation an interdisci­
plinary project. Wc have all seen examples of how an interdiscipllnar)l 
research or study programme will be more easily accepted when initiated by a 
researcher of high reputation in one discipline. Having worked in depth with 
another discipline, a researcher will, however, have developed certain meth­
ods and a certain language, and it w1ll often require a great effort to be able to 
have fruitful co-operation with researchers from another field. Interdisc1pli­
nary rcsearch is obviously more time consuming than monodisc1plmary 
research. And so far, conducting mtcrdisciplinary rcsearch has seldom been 
an advantage in an academic career, which means that rnany ambitious and 
promising researchers will be hesitant of venturing into interdisciplinary 
projects. 

Behmd research across disciplines is not only a quest to undcrstand com­
plex societal problerns; the aim will usually also be to resolve or contributc to 

the resolving of such problems. Research across disciplines will ofrcn be 
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aimed more at problem,solving than publishing. It will frequently be part of a 
large framework program initiated from fundmg agenc1es and/or policy, 
makers, sometimes govemments, with the intention to salve special prob, 
lems. For the researcher in this type of applied research, there will often be a 
difficult balance between social relevancc and academic quality. It seems to 
be a rather widespread opinion that the results of large programmes initiated 
by policy,makers have not always be in proportion to the money spent. Prob, 
ably it has first of all been these types of "interdisciplinary" or multidisci, 
plinary projects that have led to rather mixed opinions regarding inter, 
disciplinary research. Experience has shown that this type of research will 
have the best chances to succeed if it is researcher,initiated and based on 
teamwork between two or more researchers with a firm standing in their own 
field (Schopf & Hirsch, 2002). 

lt is a general opinion-at least outside the universities-that the univer, 
sity faculty usually are very loyal to the trad1tional disciplines, and that 
although most universities now emphasise-at least in public-the impor, 
tance of research and teaching across the disciplines, nothing much is hap, 
pening in this field. There is some truth in this, but there are great variations, 
from discipline to discipline, and from university to university. Quite a num, 
ber of universities now organise themselves in a way to encourage interdisci, 
plinary research. Sorne do this by eliminating the faculties, or having a few 
very faculties and instead organising their activities around "themes" 
(an example is Lindkoping University). Virtual solutions make interdiscipli, 
nary research possible without changing the organisational structure of the 
univers1ty. Universities like these regard interdisciplinary collaborations as a 
plus in the academic career. 

Almost all European universities now have centres that promote an inter, 
disciplinary or at least a multidisciplinary approach, both in research and 
tcaching, like centres of women studies, of development and the environ, 
ment, of human rights and so on. Sometimes these centres belong to a 
ulty, sometimes to a department, and sometimes they exist outside and along, 
sicle the faculty structure. There are good reasons for having these types of 
centres inside the faculties. The "pure" faculties must get used to having 
interd1sciplinary or multidisciplinary activity within their walls. The problem 
will often be that the universities are building up new units without reform, 
ing the traditional ones. These centres have often been met by cons1derable 
resistance from the established disciplines, because they will entail draining 
of both persona! resources and budget. 

Crossing the discipline border seems appealing to many young researchers 
and teachers, maybe because the challenges that make interdisciplinary work 
necessary, are new and exciting. Quite often, though, lack of resources is the 
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great obstacle when the university leadership wishes to encourage an initia, 
tive to start a new interdisciplinary project. 

STUDY PROGRAMMES 

Teamwork is getting more and more important, both in research and in 
working life. One reason for this is the enormous cost of some types of 
research.. Genomics, where most scientists work in groups, is an example of 
this. But it is also because of the great complexity of the problems the world 
is facing to day. Employers also ask for people who are able to work in teams. 
Interdisciplinary activities will most often involve teamwork. This must have 
consequences also for the way students work. It is important that the stu, 
dents acquire the ability to work in teams, also with people from other disci, 
plines. They must be able to make problems and solutions from their own 
field intelligible to people with another background, and to understand and 
also to apprec1ate other methods than their own to approach a problem. 
These should be basic requirements. It is also an advantage if the students 
combine two or more disciplines in their study programs, but it should be a 
requirement that all the students study one discipline in some depth. 

A student will normally have a much stricter timetable than a research~r. 
lt is therefore a clear limit to how broad a student can be within a normal 
university and consequently there will be fewer possibilities of real interdisc::i, 
plinary study programmes. There is a difficult balance between the wish for 
breadth and interdisciplinarity on the one sicle, and the requirement of 
in,dept:h and structured studies on the other, especially as regards the Bach, 
elor dcgree. At the same time, there is a pressure in many countries for 
shorter studies. One way to include both teamwork and interdisciplinary 
studies in the Bachelor degree will be to let the students do an interdisc1pli, 
nary project in their last term. lt is my belief, however, that multi, and inter, 
disciplinary teaching is more appropriate at the Master level than for a Bach, 
elor degree. In the undergraduate studies, the intellectual requirements of the 
rigour of a well established discipline are crucial; provided this has becn 
achieved, there will be more roorn for interdisciplinary studies in a Master 
degree. 

Many European universities now offer multi, and/or interdiciplinary Mas, 
ter degrees. The European Master degree programs differ considerably in 
length, profile and purpose. There are degrees for further specialisation, 
broader competencies, professional preparation or preparation for doctoral 
studies. Efforts are now being made to ach1eve a greater coherence in the 
nomenclature of postgraduate degrees and to distinguish between the differ, 
ent types. 
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Liberal Arts and professional studies 

In most continental European universities, an important dividing line runs 
between the professional studies that are organised in fixed study routes with 
built,in academic progression, and the non,professional studies with the 
so,called liberal arts degrees. The liberal arts degrees are only to a limited 
extent organised in fixed and organised study routes. They may in some ways 
be compared with the Bachelor degree in the United States. 

Traditionally, there have in most universities been rich opportunities for 
the students to combine different subjects in a liberal degree. In a faculty of 
humanities, the students usually may combine different disciplines like his, 
tory, languages and religious studies. In a faculty of natural sciences, the stu, 
dents study for instance biology, chemistry and physics. Traditionally, the 
subjects chosen in one degree will all be within one faculty/department (this 
depends of the definition of departments), and usually the students will move 
from one institute (department) to another when they start a new subject. 
The different subjects are in these cases taken in series, and the approach 
docs not imply "interdisciplinary" studies; the degree or study programme will 
rather be multidisciplinary. There are also many multidisciplinary courses 
that mvolve taking two or more subjects in parallel, like, for example, the 
Cambridge Natural Science Programme. Many European universities now 
also offer an interfaculty degrcc, where the students combine subjects from 
different faculties, for examplc physics, biology and philosophy, law and lan, 
guages. 

The words "faculty", "departmcnt" and "institute" have different meanings 
in different countries. What in Scandinavia are institutes, will in the U. K. 
and the lJ. S. oftcn be departmcnts (likc a dcpartment of chemistry). Facul, 
tics in the U. S. will often be larger enttties than in Europe (like the Faculty 
of Arts and Science at Harvard), and the dcpartments may be compared with 
the Scandinavian institutes. 

The problcms inhercnt with such a flexible, multidisciplinary "cafeteria" 
modcl (somc are talking about a "bonclcss" modcl) arc apparent and 
acknowlcdged. It has been crittc1sed for atomisation of subjcct matters and 
for undcrminmg scquenttal lcarning. In the Amcrican univcrsities, there w1ll 
always be dcfcnders of a core curriculum, as wc have secn reccntly at the 
University of Chicago, whcre thcrc now will be a reduction of the famous 
"common core curriculum". "They want to attract not only more students, 
but less brainy students who will make more money and give it to the univer, 
sity", a profcssor from the university complains. 

A univcrsity course shall cnsurc both academic dcpth and breath. But, 
w1thm a lim1t of thrcc ycars, this is not easy to combine, and at least it 
requires a more strict structure than one will find in many lower degrcc study 
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programs today. I am aware that the new slogan is "more freedom of choice to 
the students to set up their own study program." The sense behind such a 
slogan will of course depend on the actual situation in the different institu­
tions. h is my experience, however, that there is a limtt to how much free­
dom the average student wants, at lcast the undergraduate student. I have 
seen from surveys that man y students prefer the firm structure they often will 
get in the state colleges to the bewildering, manifold choices they may meet 
in the traditional universities. This will of course depend on the maturity and 
personal ai ms of the indi vidual student. My answer would be that we should 
offer the students several choices of structured studies with progression, but 
also with elective parts. One must try to accommodate both the requirement 
of progression and intellectual development and the freedom of choice. But 
for me, the first is more important than the last. One could, however, also 
have an offer for the atypical students who wish to construct academic paths 
of their own, with combinations that seem unworldly and purely academic. 

Our challenge in the undergraduate studies is to develop in all students a 
taste for independence and critical thinking. This is not an easy task in a 
setting with limited money per student, combined with stronger demands for 
efficiency, relevance and an increa'iingly diverse student population. And it 
will not be possible if the student does not study in depth one discipline. 

As a rector, it was my goal to make the liberal arts degree more structurcd, 
with a progression, core courses and a more restricted choice of electives, and 
with a mandatory thesis, preferably project-based. In a way, this is a step 
backwards when it cornes to freedom of choice for the students (and some of 
the students protested against this). For me, the main point in this connec­
tion is the progression and intellectual development, preparing students to 
become independent critics of a discipline. This is not easy to secure with a 
more or less unregulated system of credit accumulation. It was also a goal to 
make the students more employable, both after the first and second degree. 

There are still in many European universtties long study programmes with 
rather inflexible and monodisciplinary curricula. But several countries have 
either recently reformed-or are in the process of reforming-their degree 
structure. In the message from the European universities to their ministers at 
the Salamanca Convention in 2001, it is stated inter alia: "There is a broad 
agreement that first degrees should require 180 to 240 ECTS points [three to 
four years] but need to be diverse, leading to employment or mainly preparc 
for further, postgraduate studies. Under certain circumstances, a university 
may decide to establish an integrated curriculum leading directly to a Master 
degree." There is, however, a clear trend in Europe towards a three-year 
Bach el or. 

The professional studies are traditionally integrated studies, with a con­
tinuous progression in subsequent, often mandatory courses, and with a more 
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restrictcd choice of electives. Sometimes, they also contain a required gen, 
cral cducation component. These studies are often inflexible, with few possi, 
bilities of choosing subjects from othcr fields. In many countries, there cxists 
a necd for more flexibility and freedom of choice. 

Traditionally, two of the oldcst profcssional subjccts, law and medicine, 
have bcen introvert and self,sufficient, closed, not to the society, but to other 
disciplines. Now the faculties feel a strong pressure to opcning up. In a Swed, 
ish national evaluation of law studics from 2000, the law facultics arc criti, 
cised for a low degrcc of intcrdisciplinarity, and they arc recommended to 
enlarge t:heir contact with othcr faculties, and to incrcasc the possibilities for 
the studcnts to choosc non,lcgal courses. I fcel certain that many other Euro, 
pcan law faculties could meet with the samc criticism. 

In most Europcan countrics, the study of law lasts from fivc to six years, 
w1th mcdical studies lasting about the same. This is quite different from the 
system n1 the U. S., whcrc professional studies likc law and medicinc start 
after the bachelor lcvel, and without any special requirements as to the con, 
tcnt of the bachelor. The American J.D.s will thus have achieved an all, 
round, liberal cducation bcforc they start Law School. This is not the case 
with rhe Scandinavian law candidates, and they do not gct such education in 
the Law School (nor at high school, likc, for examplc, French studcnts do.) 
But, within a framework of five or six ycars, there should be room for a semes, 
ter of non, legal studics, like languages, cconomy, psychology or other fields. 

The reorganisation of law studies at the University of Oslo a few ycars ago 
illustratcs how a professional discipline can be made more open. The main 
purposc of this rcorganisation was to makc it easier to combine parts of law 
studics with other disciplines and studies. The law study now consist:s of two 
parts. The first part is divided into two courses of minimum one year each 
(60 ECTS credits), one in private law and one in public law. Each of thesc 
courses may be combined with non,lcgal subjects as part of an interfaculty 
dcgrce, a bachclor. It is, for example, quite common to combine the course in 
public law with courses in political science or cconomy. The second part of 
the law study, the professional part, is of minimum three and a half years. Of 
thcsc, one and a half year is an electivc section, wherc the student can 
choose among around 30 subjects. Parts of both the mandatory and the clec, 
tivc sections may be taken at univers1tics abroad. The students also get cred, 
its for non,legal courses, but only half of the credits of the course in question. 

This is an examplc of a system that makes it possible to combine law with 
other studics, and J suppose that there arc other law schools with similar 
arrangements. What characterises the system of the Law faculty at tne Uni, 
vcrsity of Oslo is, however, that we understand well enough that other facul, 
ties find it useful to study law, but we do not rcally encourage our own law 
studcnts to takc non,lcgal subjects-which I think we should do. Languages, 
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economy and psychology are cxamples of subjects that may be very useful to 
combine with law. 

Credit systems and modularisation 

A growing number of European higher education systems have adopted sys­
tems for the transfer and accumulation of academic credits. This makes 
opening up much easier. All credit systems are seen as compatible with the 
European Course Credit Transfer System (ECTS), which is based on student 
workload. ECTS was developed in the wake of the European Union pro­
grammes for co-operation and mobility in highcr education. But it will also 
be an important tool to reform universities' curricula and to facilitate multi­
disciplinary study programmes. 

There are still problems to ovcrcome with credit transfer between systems 
made up of modules, compared to systems that are organised in integrated 
studics and continuous academic progression in subsequcnt, obligatory 
courses, which have to be followed in more than one semestcr. There arc, 
howcver, vcry fcw studies whcre it will be impossible to organise a system of 
credits, evcn in the professional studies. lt is, for instance, now more and 
more common with elective parts in this type of studics, and these clectivc 
parts can casily be takcn in anothcr discipline, at another faculty or another 
univers11ty for that mattcr. Modularisation is also now introduced in a grnw­
ing number of urnvcrsitlcs. ln this connection, it should be emphasiscd that 
thcre is a diffcrencc betwccn a crcdit transfcr system and modularisation on 
the one sicle and an accumulation system on the other. Smcc it is the urnver­
s1ty that decidcs to validatc study programmes and award a qualification, 
crcdit-bascd curricula arc not incompatible with a structurcd, progressive 
study programme. 

Restructuring of higher education systems 

An cxample of the rcform process we now witncss in many Europcan 
countries--partly based on the Balogna proccss-is the rcform of the ltalian 
highcr educatlon system. This system has bccn quitc conscrvativc and inflex­
ible with fcw possibilities of multi- or intcrdisciplinary study programmes. 
The wholc cducation system is now dramatically rcformcd. The university 
studics have been changcd in the direction of the "Balogna system" with a 
three-ycar bachelor dcgrce at the base. One important change is the flex1b1l­
ity, both m the plurality of courses of diffcrcnt length, which can frecly be 
1uxtaposcd, and in the adoption of the credit system, built upon the ECTS 
system. Thesc changes will makc it casier to offcr interd1sciplinary study pro­
grammes, "elcments that arc vcry important in the contemporary world of 
work" (Modica & Stcfani, 2002). 
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lnterdisciplinary study programmes, some examples 

There are now all over Europe rnany exarnples of innovative thinking in the 
structure of study programmes, also within traditional structures. There are 
rnany reforrn projects, several of which are built on sorne type of rnatrix 
organisation, with a co,ordination of activiues across established structures, 
and with independent leadership. Here are sorne exarnples. 

The ESST Master degree is transnational and transdiciplinary. The Euro, 
pean lnter,University Association on Society, Science and Technology 
(ESST) [s an association of universities that jointly teach and research in the 
field of social, scientific and technological dcveloprnents. Universities frorn 
across Europe are rnernbers of the association, which is registered as a non, 
profit rnaking organisation in Belgiurn. ESST has been running a Masters 
programme in 'Society, Science and Technology in Europe' since 1994. This 
degree -- "Society, Science and Technology in Europe" - airns to develop 
inforrnational resources, analytical skills and conceptual frarneworks for 
researchers and students in technological change and innovation. The course 
is designed to provide post,graduate training for acadernics of all back, 
grounds: social scientists, engineers and hurnanities scholars. The approach is 
interdisciplinary, based on recent results frorn studies of science/technology 
and econorny/society. The course airns to apply such research to the social 
and econornic analysis of innovation, to strategic decision,rnaking and man, 
agernent of sciences and (new) technologies, to ethical issues in sciences and 
technology, and to political and cultural analysis of modem science, and 
technology,based societies. The teaching of the Masters course is carried out 
by teachers at the rnernber universities (and by teachers exchanged between 
the universities) and involves active participation by people frorn industry 
and engineering, as well as policy,rnakers frorn all over Europe. 

An exarnple of a study programme that rneets the needs of the new society 
and therefore appeals to young scholars is the programme Corporate Gaver, 
nance, Contracts and lncentives at the Centre for Business Research, Carn, 
bridge University. One current research programme focuses on ethics, glo, 
balisation and regulation. lt studies the business ethics issues raised by 
globalisation, the incentives for increasingly large, rnulti,national firrns to be 
ethical, and the ways in which public policy rnight be altered to encourage 
more socially responsible behaviour by businesses-particularly in the devel, 
oping econornies, where bribery and child labour are all tao cornrnon. This 
programme brings together researchers frorn law, econornics and manage, 
ment studies. 

lnterd1lsciplinary mforrnatics is a transdiciplinary degree at the University 
of Oslo, where a general course of inforrnatics is cornbined with a choice of 
courses frorn other faculties, like social sciences, law, pedagogy. As regards 
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informatics in general, it will usually be both a discipline of its own, oftcn 
with a professional degrec, and an important part of other disciplines and 
de grecs. 

Economies is, in the same way, becoming a part of several interdisciplinary 
studies, either forming a new subdivision, as part of a multi,disciplinary pro, 
gram, or in connection with interdisciplinary study programmes. Environ, 
mental economics is one example. 

Economie analysis of law has expanded dramatically in recent years. Law 
and economics is especially strong in the United States, but many European 
law schools also have law and economy courses. At the Law faculty in Oslo, 
these courses are mandatory. There are several joumals of law and cconom, 
ics, and there are law and economic associations in Europe, North America 
and Latin America. Still, as Richard Posner has pointed out, there are few 
judges and lawyers who seem to be aware of this scholarship and are using it 
actively in their practise. And in most European law schools, a very small 
part of the established faculty members are using law and economics in their 
scholarship. However, it is interesting to note that that many of the PhD 
theses in the law faculties these last years have been wholly or partly on law 
and economic character. The task for these young scholars will now be to 
convince lawyers and judges that law and economics is an important tool and 
a useful supplement to traditional law. 

The national health services are having great problems in most Europcan 
countries, with the combination of growing demands and a shortage of 
resources. Thus, there is a great need for result,oriented leaders with compe, 
tence in medicine, economy, financial management and modem leadership. 
A tailor,made bachelor and a master for leaders in the health service is now 
being established in a few European universities. This is an example of how 
the universities can meet new needs of the society by a co,operation between 
the departments. 

Human rights is an interdisciplinary and multidisciplinary field, with 
researchers primarily from law, philosophy, political science and anthropol, 
ogy. Many universities have a Centre of Human Rights. ln other universllties, 
human rights are part of the curriculum in the individual faculties with more 
or less co,operation between the researchers from the different disciplines. lt 
is a field, however, where co,operation between the different milieus is abso, 
lutely necessary, and expericnce shows that it may be very fruitful to combine 
differcnt academic approaches to problems, and sometimes even establtsh 
new structures. ln a centre of human rights, the co,operation between the 
different disciplines will perhaps most often be multidisciplinary, but there 
are also many examples of real interdisciplinary research. ln my opinion, 
however, it is still to early to consider human rights as subject/discipline of its 
own. The teaching of human rights will be both monodisciplinary, in the 
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individu.al disciplines, like law, philosophy, social science and anthropology, 
and interdisciplinary in centres or programmes. 

CONCLUSION 

Therc is no doubt that in most European countries it is politically 
correct-among politicians and research foundations and funding agencies, 
but also among university leaders-ta call for more study programmes across 
the traditional disciplines. A lack of resources and a conservative culture 
may be a hindrance to achieve this, and in some universities it seems that the 
institutes and departments have not to a sufficicnt degree been able to 
develop new study programmes and courses across disciplines. It is obvious 
that not all European universities have the required capacity for change. But, 
in some cases, the scepticism towards all these demands for interdisciplinarity 
from the funding agencies and political authorities may be sound, especially 
1f it w1ll be achieved at the expense of the necessary basic research in estab, 
lished disciplines. 

However, as I have tried to show above, thcre is more innovative thinking 
in European universities, bath in and in tcaching, than most people 
seem to be aware of. Many of the new initiatives involve interdisciplinary 
activitics. Thcre are, in almost all the universitics, individual leaders who are 
thinking anew, and there are hundreds of cxamples of ncw interdisciplinary 
study programmcs--morc or less successful, it might be addcd. 

Sorne think that ICT will solve all problems, also those that follow from 
division into disciplines and subjects. George lfaddad (2000) writes in an 
article: "Teaching must quickly integrate the transdisciplinary dimension. 
Indeed, the compartmentalisation of disciplines made necessary in the 19th 
and 20th century by needs of progress of knowledge, will quickly give way to 
a new approach which enables one to grasp what transcends the différent 
disciplines and links them in a common dynamic. The perception of corn, 
plexity and totality will be made possible through new communication and 
information technologies." 

Few university heads will have such a radical view on the possibilities of 
the new technology. The new technology has an immense influence in what 
is happening at the universities at the moment, and it will have an even 
grcatcr influence in the years to corne. But still it is only a tool. Let us not 
forget our history and our responsibilities: "the university is the trustee of the 
European humanist tradition." (The fourth fondamental principle of the 
Magna Charta Universitatum of the European universittcs.) 

In contrast to the above quotation from lfaddad, I now cite Joseph Bricall, 
kcynote speaker at the Salamanca Convention of Higher Education Institu, 
tions in March 2001: "Humanism had a pervasive influence on all disci, 
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plines, and their teachers. lts dissemination helped universities give a mean, 
ing to the unity of knowledge, envisaging different disciplines as part of 
knowledge taken as a whole. This humanist tradition also needs reintegra, 
tian into present day reality, if our world is to cape with the fragmentation of 
specialised demands for studies and research". 

The division between disciplines will not always stay the same, and it will 
sometimes be diffuse, but it will always be a necessary tool in research and 
teaching. "Academic departments based on disciplinary fields of knowledge 
will go on being important, their disciplinary competence is essential, too 
valuable to throw away, and they have much power to protect their own 
domain." (Clark, 1987). The point is that the disciplines and the depart, 
ments must not "impose constraints on broader inquiry". 

Whether or not the faculties or departments will survive in the future, I do 
not know. Most likely, they will survive in most institutions, while some 
already have eliminated them, and others will do the same. The main point 
is that departments are not enough; the universities need another way to 
group academic work in order to take care of the interdisciplinary initiatives 
and activities. Most universities have also in the last decades taken a numbcr 
of initiatives to organise research activities across the established structures, 
inter alia through the formation of centres of excellence or strategic arcas 
with forms of network organisations. 

The strcngth of a comprchensive university is exactly t:hat it is compre, 
hensive, that it has a breadth of subjects that makes tt possible to offer to the 
students a wide choice of different fields, and a possibility to choose between 
them, also in combination. "Universities will play a major role, provided 
they arc adaptable organisations and comprehensive institutions rather than 
highly specialised niche players." (Nuesch, th1s book). Each researcher and 
each student must not necessarily be interdisciplinary. But all univers1 tics 
must be both. They must be able to offer to the individual student and to the 
researcher the possibility of addressing d1fficult problems in an interdisciplt, 
nary way, and to do in,depth disciplinary research and training. 
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University High, Tech Alliances: 
Prornising Economie 

Opportunities as well as Dangers 

Werner Z. Hirsch 

In the long run, only more scientific technologically driven innovation can provide 
the new, more powerful tools required ta help ensure a better future for all. Poster, 
ing collaborative partnerships in scientific research has emerged as a critical impera, 
tive ta sustaining this innovation (Hasselmo & McKinnel, 2001). 

INTRODUCTION 

J 
ust as the pace at wh1ch science, mainly in univcrsities, has advanccd at 
brcath,taking speed, so has the dcstre of industry to bencfit from the ncw 
knowlcdge. Collaboration is taking many forms. Such vencrablc collabo, 

tian as teaching and training firms' personnel, including managers and 
cxccutives, and faculty serving as dircctors and consultants is being greatly 
cxpanded. Howevcr, individual consultancics arc increasingly rcplaced by 
tcam efforts, at timcs by entirc univcrsity dcpartmcnts. A rclatively ncw form 
of collaboration, a manifestation of the high,tcch rcvolution, sceks to benefit 
dircctly from univcrsitics' unique research capabilitics. Today, high,tcch firms 
seek to "contract out" to umvcrsities specific research undertakings by pro, 
viding corporatc funding. Thcsc arrangements betwecn univcrsities and 
h1gh,tcch firms, to be refcrrcd to as research alliances, arc the focus of this 
paper, togcther w1th the collaborative efforts spawned by them. 

The attractivcness to industry of such alliances is directly relatcd to the 
excellence and brcadth of research universities and thetr comparative advan, 
rage in effectivcly carrying out high quality research. In the United States, 
ovcrall university research budgets have grown steadily, and so has corporate 
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funding, which in 1998 rcachcd $2.6 billion or 9 percent of all research pcr, 
formed by U.S. univcrsities and collcges. lt about cqualed the contributions 
made to them by statc and local governmcnts combincd (National Science 
Foundation, 1998, Table B,35). Statc govcrnmcnts have also increasingly 
realized the value of the rcscarch donc by thcir univcrsities and by their alli, 
ances with industry. For example, alrcady in 1990 the Georg1a Rescarch Alli, 
ance was founded. While the statc invested $242 million in its six universi, 
ties during the 1990s, private matching funds amounted to $65 million. Such 
states as Michigan, Wisconsin, and Ohio have takcn similar stcps, but they 
have been dwarfed by California. In 2000, California establishcd its Institute 
for Science and Innovation, carmarking $300 million in statc moneys to 
fund thrce institutes, which arc to carry out high,tcch research programs for 
four years. Thcse statc funds must be matched by more than twice that 
amount from corporations (Markoff, 2000). 

WHY ALLIANCES? 

A major rcason for forming rcscarch alliances is clearly the sclf,interest of 
both high,tech firms and rcsearch universitics. Not only do the two benefü 
from collaboration; so do rcgional and national cconomies, as wcll as society 
at large. 

For universities, positive driving forces mcludc the quest for new revenue 
sources and intcllectual gains from collaborating in research with scientists 
in industry who work on rcal world problcms, who often have vast expcri, 
cnce and who have developcd a distmct culture and way of thinking. As a 
consequcnce, the quality and scope of the research can be enhanced, whilc 
costs are reduced. Industry (and govcrnment laboratories) brings to the effort 
cxpcnsivc statc,of,the,art equipmcnt and instrumentation, as well as finan, 
cial resources. Alliances also facilitatc the placing of the univcrsity's gradu, 
a tes. 

Industry bcnefits, since universitics bring to the table world,class scientists 
and a well,educated staff, as wcll as patents and an cnvironment that stimu, 
latcs inquiry and creativity. For examplc, the top 173 American univcrsittcs' 
1996 royalty and license fec earnings werc $592 million. lndustry bencftts 
further, sincc outsourcing of research cnables it to engage the very bcst scicn, 
tists who are often unwilling to work in the private sector. Firms thus gain 
grcater flexibility in manning their research efforts. 

Society at large can bencfit, since alliances tend to stimulate the creation 
of new knowlcdge, innovation and inventions, particularly when thcy lcad to 
the formation of high-tech industry clusters. 

Additionally, university rcsearch, cspecially if carricd out in coopcration 
with high,tech industry, can gencratc regional as well as national economic 
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benefits. Thus, wnen California Governor Gray Davis announccd the estab­
lishment and funding of the Californ1a Institutes of Science and Innovation, 
he said, "It's my hope to replicate Silicon Valley .. .The most important thing 
a state government can do to improve local economies is to support research 
universities." (Markoff, 2000). Corporate funding has followed rap1dly. For 
example,, one of the institutions immediately received $140 million from 
companies such as IBM, Sun Microsystems, Qualcomm and Sony. Regional 
and national economies benefit when alliances generate innovations, which 
stimulate synergies from complementary integration and productivity gains 
from vertical disintegration through outsourcing, as well as scale economies 
from horizontal integration. Universities and their research alliances can 
have a seedbed effect stimulating the emergencc of high-tech clusters, which 
further raise productivity and foster innovation. 

REGIONAL ECONOMIC IMPACT 

Research alliances can benefit not only the partners-they can also affect the 
economic health of the region in which they are located, with spillovers to 
the rest of the state and nation. For an analysis of the effects on expenditure 
and employment, regional impact analysis can be applied (Caffrey & Isaac, 
1971). The analysis can be extended to three stages, as presented in Figure 1. 
Thus, in stage I we have the direct impact on the regional economy from the 
university's spending the funds of the corporate research contract on labor, 

Figure 1 :: Three Impact Stages of University High-Tech lndustry Research 
Alliances 

Expenditure Employment Stage 1 : Direct Impact 

Stage II : Indirect and lncome­
induced Impact 

Stage III : Seedbed Impact 
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material, and services. Stage II reflects the indirect and income,induced 
effects, and stage III the seedbed effect of the research grant. All of these 
effects have significant geographical dimensions, so that the alliance's total 
impact on local and regional economies is significantly greater than the sum 
of direct expenditures funded by the research contract. 

Thus, two major interrelated forces are responsible for the regional eco, 
nomic impact of the university,h1gh tech industry alliances. One force 
involves the inter,industry multiplier effect of money expended by the alli, 
anccs on labor services and material, as they cycle through the economy sev, 
eral times. A second force relates to the emcrgence of high,tech clusters, 
which stimulate innovation and economic growth. 

lnter-industry multiplier effect 

Economists refer to the recycling of monies spent on labor, material and ser, 
vice in an economy as the indirect and income,induced ''multiplier effect", 
so crucial in Stage Il. The impact of each unit spent is "multiplied" as it is 
spent again in the economy. For example, the salaries paid by the university 
to faculty members and staff are spent by them to buy food, transportation, 
clothing, schooling, etc. To produce these and other goods and services, pro, 
ducers must buy a host of inputs, including labor. The extent of the effect can 
be estimated by using inteMndustry multipliers, which have been calculated 
by modeling regional economies and making econometric estimates of t:heir 
magnitude (Jaffe, 1989). 

High-tech clustering and its effect 

The economic impact of the research alliance does not stop here. The alti, 
ance's activities, especially those in the high,tech arena, often spawn new 
economic activities that benefit from proximity to the university. This is the 
seedbed effect, which is associated with clustering (agglomeration) of corn, 
mercial activity and has further indirect and income,induced effects 
(Stage III). 

The study of agglomeration has a long history. Alfred Marshall, the 
renowned 19th century English economist, provided insight into the advan, 
tages of what he called "localization" and therefore, agglomeration, of eco, 
nomic activity. He declared (in 1885): 

"The Localization of lndustry promotes the education of skill and taste, 
and the diffusion of technical knowledge. Where large masses of people 
are working at the same kind of trade, they educate one another. 

Again, each man profits by the ideas of his neighbors: he is stimulated 
by contact with those who are interested in his own pursuit to make 
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ncw experiments; and each successful invention, whether it be a new 
machine, a new process, or a new way of organizing the business, is 
likely when once started to spread and to be improved upon. 
In a district in which an industry is localized a skilled workman is sure 
of finding work to suit him; a master can easily fi.11 a vacancy among his 
foreman; and generally the economy of skill can be carried further than 
in an isolated factory however large. Thus both large and small factories 
are benefited by the localization of industry and by the assistance of sub­
sidiary trades." 

Thus, ;iust as Marshall's localization effects are long term, cumulative and 
depend on cooperation in knowledge creation and innovation, so does high­
tech clustering. 

To be a player in the knowledge-based high-tech economy ( which is often 
refcrred to as a crucial part of the New Economy), requires successful and 
timely innovation and inventions for which there will be a responsive 
dcmand. Significant parts of this New Economy, espccially pharmaceuticals 
and computer software, show two defining characteristics: 1) exceptionally 
high dcvelopment costs of new products and thereforc vcry high start-up 
costs of ncw companics, whilc production costs arc cxtremely low, and 
2) exceptionally rapid obsolescence of new products and processcs. 

As a result, the rcwards in knowledgc-based cntcrpriscs go to cnterpriscs 
that innovatc quick ly and then capture the largest possible market share 
before being pushed aside by new innovations. Moreover, many innovative 
products m the New Economy have a vcry short lifc expectancy, for example 
12-16 months for a typical sem1conductor product (Hall & Ziedonis, 1999). 

Today, firms m many high-tech industries arc consumcd with the defining 
rcquiremcnt of ach1cvmg monopoly power, howcver temporary it turns out to 
be. Achicving this condition is significantly facilitatcd by locating near great 
rcsearch univcrs1t1cs, which thus becomc increasingly surrounded by growing 
clustcrs of symbiotic enterprises. Thesc clustcrs bcnefit from synergies and 
positive cxternalities on the dcmand sicle and from cost savings on the supply 
sicle. ln tum, they attract human capital of the highest quality while provid­
ing an cnvironmcnt conducivc to the lively cxchange of knowlcdgc and 
1dcas. 

Rcflccting thesc defining charactcnstics of knowledgc-bascd high-tech 
cconomic activitics and effectively rcsponding to them, high-tcch clusters 
have cmcrgcd. They facilitate cxpeditious creation of ncw 1deas, knowledgc, 
proccsscs and products, all very costly to creatc and yct frcquently short­
livcd. 

A high-tcch cluster is th us a geographic concentration of horizontally and 
vcrncally intcrconnected companics and associatcd institutions, which have 
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located themselves around rcscarch univcrs1ties and othcr rescarch centcrs. 
All these activities arc linked by commonalities and complementaries, and 
benefit from positive cxtemalities. Physical proximity among those who work 
on the cutting edge of knowledge continues to be extremcly valuable, even 
in an age where the cyberspace rcvolution has shrunk distances in spacc and 
time. Thus, according to The Economist (1999, p. 71): "Even in the days of 
instantaneous communication, there is no substitute for researchers pressing 
flesh ... and the ability to sit in the bar and chcw the fat with colleagues and 
ri vals." 

Demand-related horizontal interactions tend to cmcial for initiating 
the clustering process. Benefits from thcse interactions includc the case and 
timeliness with which information, knowledge, ideas and novel concepts are 
exchanged between cap and gown and among high-tech industries. Many of 
the interactions arc informal and unplanned and at times the idea exchange 
might not be recognized until much later. 

In addition to horizontal, demand-relatcd forces, there exist also signifi­
cant vertical, supply-related ones. As firms form clusters, they necd inputs, 
not only scicntists and staff, but also products and services so that they can 
efficiently carry out their missions. This supply-related growth follows the 
demand-rclatcd one, but in duc time both tend to intcract. Bcing locatcd in 
a high ·tech cluster, and th us having access to a labor pool and to spc­
cialized inputs, can raise a firm's productivity and competitiveness. Much of a 
firm's outsourcing can local and thus involve lowcr transaction costs than 
non-local outsourcing docs, but only up to a point. Whcn clusters get too 
large and too cluttered with enterprises, negative extemalities tend to raise 
their ugly heads and with them transaction costs tend to incrcase. 

Horizontal and vertical interactions sooner or later affect each other. For 
example, as suppliers of inputs exchange information and ideas with high­
tech firms and universities, they in tum contribute knowlcdge and idcas to 

their scientists and their studcnts, and consequently in the long run improve 
the productivity of suppliers of goods and services. Bccause of these manifold 
interactions, technological developmcnts, dynamics of the market and gov­
crnmcnt rcgulation, high-tcch clustcrs arc in a continual state of flux. 

The fact that rescarch alliances can have a major impact on the regional 
economy is borne by some cstimates of the 1998 economic impact of Califor­
nia's twelve research universitics. lt was cstimated that their $254 million in 
corporate research contracts may have increased Cahfomia's level of cco­
nomic activity by perhaps as much as $1.4 billion. Employment may have 
incrcased by as muchas 18,200 jobs (Hirsch, 2000). 
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THREATS, RISKS AND REMEDIES 

When research universities lower their walls to the outside world, a variety of 
collaborative efforts with high-tech industry can follow. Among them, 
research alliances stand out because of their financial size and impact, but 
also because of the risks and controversies they can generate. Other forms are 
joint ventures of universities with high-tech firms and faculty assuming a 
financial interest in start-up companies or serving as directors, managers, lcad 
scientists or consultants. While collaborative efforts with industry can be 
rewarding, they move universities far away from the cloistered environment, 
which in the earlier years was considered so essential to the creative pursuit 
and transmission of knowledge. Research alliances, in particular, carry with 
them the seed of commercialism in the university. This can pose serious 
threats to the institution's ethos and culture. Alliances can compromise its 
academic mission and, most importantly, interfere with its traditional role as 
honest arbiter of knowlcdge and guarantor of undisputed objectiv1ty in the 
public interest. 

This threat can becomc even more serious when corporate research fund­
ing brings to university administrators a business background and ethos, 
which can profoundly conflict with the venerable academic culture and mis­
sion. 

Research universities must be concemed with the following major dan­
gers: 

• lnter-departmental imbalances, i.e. skewed priorities among depart-
ments, schools and research centers, 

• lntra-departmental imbalances, 

• Faculty conflicts of interest and commitment, 

• Curtailment of faculty rights, and 

• Financial risk of the universities. 

lnter-departmental imbalances 

Universities consider it their mission to offer a broad, balanced liberal educa­
tlon, particularly on the undergraduate level. Howcver, massive corporate 
support for the sciences and engineering can have a seriously distorting 
effect. The humanities and arts go begging and serious frictions between 
them and the rest of the university have become common. 

ln the hope of mitigating such imbalances, a percentage of financial gains 
from corporate contracts could be allocated to disciplines important to a 
great university,. yet hard to fund by contracts and other outside sources. 
Such a tax could be levied especially on corporate research funding in recog-
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nition of the fact that the quality of research that accrues to the firm is made 
possible by the breadth of the overall academic excellence of the university. 

1 ntra-departmental i mbalances 

Not only the disciplinary priorities become distorted and imbalanced, so can 
priorities within academic units. Are not faculty members likely to be drawn 
to research areas in their discipline where funding is plentiful? Equally prom, 
tsing and deserving specialties, and perhaps those which might bring tomor, 
row's breakthroughs, can wither on the vine. As a consequence, serious con-­
flicts can arise within departments and schools. The of departmental 
imbalancing, which result from large corporate con tracts fundmg interdisci · 
plinary research, could be mitigated by transferring these contracts into a 
research center. As a result, mono,disciplinary research would be carried out 
mainly in departments, while inter,disciplinary research with corporate fund­
ing would move into a research center. 

Conflicts of interest and commitment 

The nature of research in the sciences and engineering is changing at a rapid 
pace and so are collaborative efforts. The ever more complcx research envi­
ronment has led to ambiguities about the rights and responsibilities of fac­
ulty. Attractive funding opportunities offered by collaborating firms and the 
prospect of financial gain can skew faculty decisions, crode interest in univer­
sity affairs and weaken commitment to the university's mission. 

A 'conflict of interest' arises when an academic staff member is in a 
position to influence either dircctly or indirectly University business, 
research, or other dccisions in ways that could lead to gain for the aca­
demic staff member, the staff member's family, or others to the detri­
mcnt of the Univcrsity's integrity and mission of teaching, rescarch and 
public service (University of Illnois, 1998). 

Increascd entrcpreneurship by faculty and the rising financial influence of 
industry can become a combustible mixture, which can readily lead to short, 
changing undergraduate and graduate students. Collaboration with industry 
can result in faculty employing, and perhaps exploiting, graduate students in 
outside research in which faculty have a financial interest. Conflicts of inter­
est can also arise when a faculty member assumes an executive, managerial, 
salaried or consulting position in an outside organization, conducts a profes, 
sional practice, or uses university facilities and equipment for non,university 
research. In these circumstances, bias in research results can corne about in 
retum for spccial favors. 
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The challenges facing universities are especially grave in relation to drug 
companies-paid drug studies. Pharmaceutical companies often fund the 
studies, and then pay faculty for delivering lectures and for consultancies. 
They even list academic scientists as lead authors of papers, although the 
studies are actually designed and the data analyzed by drug company employ­
ces. How common such practiccs arc is revealed in a reccnt study, which 
finds a third of one medical school's investigators have such relationships 
(Boyd & Bern 2000). 

Separatcly, thcre is the risk of institutional conflicts of interest. It occurs 
whcn universities have financial intercsts in the corporatc sponsors of their 
rcscarch. Such investment can color decisions and attitudes towards collabo­
rating faculty and should be avo1ded. Univcrsitics have experimented with a 
number of policics dcsigned to help check faculty's conflicts of mterest. 
Devismg such policies tends to run into difficulties, sincc not infrequently 
faculty and administration vicws d1ffer. They conflict most decidedly m 
regard to two crucial areas: 1) maximum level of financial intcrest in a com­
pany that a faculty mcmbcr can have while cngaging in a university activity 
wluch in volves that company and 2) circumstances under which the univer­
sity administration is to be merely informcd or formal approval is required by 
faculty, and whcn this step is to be takcn, i.e., ex ante or ex post. 

In relation to the first issue, for example, the University of Califomia, San 
Diego (UCSD) adopted in 1999 the following policy. Financial interests in a 
company cannot amount to: 

• Annual in.corne in excess of $10,000 from the company, or 

• Equity intercst of more than 5 % or $10,000 in the company, or 

• Management responsibility in the company. 

• This standard for determining a sigmficant financial interest should 
be applied to: 

• Acceptance of contracts, grants, and gifts from companies m which 
the Principal Investigator has a financial interest, 

• Acceptance of UC grants whose industrial partner is a company in 
which the Principal Investigator has a financial interest, 

• Conductmg climcal trials for companies in which the Principal 
Investigator has a financial intcrest, 

• Acceptance of federal contracts and grants whose Principal lnvesti­
gator or other researcher has a financial related to the project, 

• Subcontractmg of work by UCSD to a company in which the Princi­
pal lnvestlgator or other researcher has a financial interest, 

• Employment of a graduatc student or postdoc in a company in which 
the student's or postdoc's advisor has a financial interest. 
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A second, somewhat lower, but still onerous, level of conflict relates to 

faculty's commitmcnt to the University. 

A 'conflict of commitment' exists when the extemal activities of an 
academic staff are so substantial or demanding of the staff member's 
time and attention as to interfere with the individual's responsibilit1es 
to the unit to which the individual is assigned, to students, or to the 
University (University of Illinois, 1998). 

ln the hope of addressing the risk of conflicts of commitment, most uni­
versities limit the number of days faculty can spend on extemal activities. 
These policies are all too often ambiguous and tend to be d1sregarded by 
ulty, particularly since no penalties are usually invoked. 

Not unlike policies to rein in conflicts of interest, so also those addressing 
conflicts of commitment face the two challenges of defining the maximum 
rime faculty can devote to outside work, and in what form, and when notifi­
cation of the administration is required. 

Engagements of the following sort arc the concem: 

• Consulting, 
• Assuming an cxecutive or managerial position in a for-profit or non, 

for;profit business, 
• Administering, outside the University, a grant that would ordinarily 

be conducted under the auspices of the University, 
• Employing students in outside research projects in which the faculty 

member has a financial interest, 
• Conducting a professional practice. 

Faculty who research alliances tend to establish working relations 
with their counterparts and officers in the sponsoring firm. Consulting oppor­
tunities often follow and, at times, cven part ownership, part,time positions 
as senior scientists and board membership. These roles can reduce commit­
ment of time and devotion to the university, leaving the university facing a 
difficult choice. Either it can seek to rein in activitics that short;changc it 
and thereby risk losing outstanding faculty, or it can accommodatc faculty 
and risk that they givc the umversity less and lcss nme and devotion. 

This dilcmma m1ght be solved by moving faculty determined to engage in 
major outs1de activities into a new faculty status. This new status would 
resemble the position of Professor m Residence in medical schools, which 
provides for part;time univers1ty employment while limiting privileges. 

More generally, for the sake of mmimizmg conflicts of commitment, a 
policy should be developed, which defines clearly what are unacceptable lev, 

els of outside activittes and whether, and if so when, university approval is to 
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be obtained. Disseminating this information cffcctively and broadly is esscn­
tial. 

Curtailment of faculty rights 

All too often acadcmics, used to an exclusive right to dctermine what, when 
and whcrc to publish, find this frecdom impinged upon by corporate spon­
sors. Corporations arc kcen on having the right to rcvicw manuscripts and to 
delay thcir publication. Likewise, they tend to insist on confidentiality and 
scck owncrship of patents and copyrights rclatcd to rcscarch that they have 
funded. 

Thcrc exists no magic formula to salve these opposing interests. Cases dif­
fcr from one to the ncxt. Still, universities can help thcmsclves by develop­
ing contract terrns that rcprcsent their minimum rcquirements of faculty 
rights. Faculty and administration are well advised to closely cooperate in 
developing these minimum conditions. They should be made known to 
potential fundmg sources, which would then know already at the start of 
contract ncgotiations what conditions would be deal breakers. 

Financial risk of universities 

Collaborative arrangements between universities and high-tech industry, 
whilc oftcn financially rewarding, can carry with them significant financial 
risks for the university. One is heightencd financial instability. It results from 
the fact that the sum total of research contracts varies greatly from year to 
year and requires different faculty specialties. For cxample, for the first time 
in UC Berkcley's history, it entercd in 1998 into a five-year alliance with a 
corporation, which signed a $25 million rescarch contract. Tooling up for 
such a tcmporary effort can lead to a "boom and bust'' cycle. 

Moreover, uni versities often face difficult ncgotiations about intellectual 
property rights. It is to be expected that the corporate research sponsor and 
the university tend to be at odds about gencral patents and copyrights owner­
ship and royalties. They also tend to differ in their views about rights and 
background rights-licensing rights a univcrsity has gaincd in connection 
with earlier research, often using funds from othcr sponsors (Hasselmo & 
McKinnel, 2001 ). While faculty members are considered co-owners of intel­
lcctual property, those who produced the rights to an existing license are 
often not party to the new research agreement under discussion. Thus, 
awarding background rights to a new sponsor can be h1ghly unfair to select 
researchcrs. Moreover, giving away background rights can hamper the ability 
to continue earlier areas of research and to hcense new technology to other 
firms that are contemplating entering new research contracts. 

Finally, risk arises when corporate sponsors do not pay the full indirect 
cost, i.e., the research cost accruing to the university above researchers' sala-
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ries and the cost of new materials. For example, federally fmanced research in 
universities in the late 1990s covered only 70,90 percent of its full cost, with 
indirect costs accounting on average for 50 percent of overall cost (Goldman 
& Williams, 2000). The payment of insufficient indirect cost tends to be 
aided in negotiations when firms are supported by faculty who are eager to 
see their research funded. 

Paying less than the full indirect cost not only forces the university to sub, 
sidize the corporate sponsor, but also disadvantages departments with little or 
no outside funding. They often end up indirectly subsidizing the best, 
endowed department. A common result is tension within the university and 
some unhappy departments. 

If, under some circumstances, subsidies are acceptable to the univer:sity 
administration, 1t is important to be frank about them. To this end, universi, 
ties should develop transparency in their accounting methods and transac, 
tions. Admittedly, such a step will often require lengthy discussion with fac, 
ulty. However, once agreement is reached, it should be widely publicized. 

CONCLUSION 

As the walls between academia and the outside world are coming clown and 
research alliances proliferate, universities will increasmgly place one foot in 
the world of commerce, while the other foot remains in the world of aca, 
demia. Alliances can greatly contribute to the economic growth, employ, 
ment and income of a region. Participating corporations gain access to great 
research capabilities and universities gam income and interesting research 
opportunities. But universities also expose themselves to severe risks. Thesc 
include inter,departmental and intra,departmental imbalances, faculty con, 
flicts of interest and commitment to the university, curtailment of faculty 
rights as well as fmancial risks to the university. Since research alliances 
promise to continue to be part of the high,tech world for years to corne, uni, 
versities (and their corporate partners) are well advised to develop model 
contracts. Sorne could be for single projects, while others could be model 
master contracts to be used in cases of add,on collaboration. Such contracts, 
which must be particularly sensitive to issues of profound university conccm, 
can greatly benefit from previous contract negotiations. These model con, 
tracts can streamline negotiations. In their form and content they tend to fall 
between individually drafted and boilerplate contracts. 

In conclusion, when forming research alliances, universities should makc 
sure that· these alliances will make major contributions to both the university 
and to high,tech industry. At the same time, the alliances must safeguard the 
defming values of academia. The latter issue is of paramount importance 
since, to paraphrase John Maynard Keynes, perhaps the great economist of 
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the 20th c:entury, academia must be, "the trustee ... of the possibility of civili­
zation". 
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INTRODUCTION 

T
he Swiss Federal lnstitute of Technology Zurich (ETHZ) is one of the 
leading science-oriented universities in the world. Although in the 
last few years important goals for technology transfer were reached, 

there is still a lot to be clone. ln every area-research collaboration, commer, 
cialization, spin,oft",promotion-substantial progress has been achieved, and 
ETHZ is certainly a trendsetter for technology transfer in Switzerland. Nev, 
ertheless, in the coming years, the basic conditions for technology 
transfer-such as the public perception, the internai anchorage and legal 
conditions-will change, and there is an interesting challenge to the univer, 
sity to manage these changes. 

DEFINITION AND BASIC CONDITIONS FOR TECHNOLOGY 
TRANSFER IN SWITZERLAND 

Definition 

Technology transfcr is a term used m a very broad way, but this chaptcr 
focuses on three main areas: 

• Research Collaboration: The University and the Private Sector as 
Partners in Research 

• Licensing of lntellectual Propcrty to the Private Sector 
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• Spin-off-Promotion as a motor of innovation. 

The first important way for the university to transfer knowledge from its 
research into society is through its students. Those who graduate from ETHZ 
are highly skilled and can quickly transfer their knowledge to the companies 
they join. Their network of contacts-professors, scientific collaborators, 
colleagues-is one of the decisive factors for efficient tcchnology transfer. 

The private sector sometimcs sce tcchnology transfer as a one-way service: 
universities arc obliged to deliver know-how, technologies or the results of 
thcir rcsearch for free, to whoever intcnds to use it. But, successful technol­
ogy transfer offers a much wider perspective: 

• Bcnefits to socicty-resulting from innovativc products that provide 
new opportunities to the public. 

• Benefits to researchers-resulting frorn the expansion of know-how 
and extcmal contact. 

• Benefits to research in Switzcrland-resulting from exposure to new 
aspects of a problem. 

• Benefits to ETHZ-resulting from a more positive image and addi­
t:ional income. 

• Benefits t:o our partners-resulting from sustainable business opportu­
nities generated by research collaboration. 

In the long term, all of thesc interests should be respccted in order to sup­
port a sustainable ongoing innovation process. If not, the process is endan­
gered, for instance by public opinion, which will not be willing to finance 
research, if the benefit for society is not visible. 

An Overview of ETHZ 

The Federal Institute of Tcchnology Zurich was founded in 1854. Until 1969, 
lt was the only national university in Switzerland. Today, ETHZ comprises 83 
institutes and laboratories, 330 professors and about 840 lecturers, who con­
duct rcsearch and fulfi.11 teaching obligations. Research and cducation fall 
withm the competcncc of 17 departmcnts. A staff of more than 7'500 work 
m tcaching, rescarch and administration. Currcnt statistics show about 
11 '700 registcred. studcnts. Each year, around 1 '250 rccci vc a dcgrec and a 
furthcr 530 completc a doctoral thesis. Annual expcnditurc has reached 
1 billion Swiss francs (approx. 660'000'000 US$). 

Bascd on its rescarch activitics, ETHZ is able to offcr statc-of-the-art 
knowlcdgc in its teaching and contmuing cducation courses. In its mission 
statemcnt, the university comm1ts itsclf to the followmg principles: 
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• to promote and maintain quality in teaching and research at a high 
international level; 

• to support a universal and system,oriented approach; 
• to preserve specialist and cultural diversity and academic freedom in 

teaching and research; 
• to secure an adequate infrastructure and guarantee its renovation; 
• to optimize central scientific services in information and communica, 

tion systems as well as administrative support covering the needs of 
teaching and research. 

The organization of the university is run along the lines of a presidential 
system, in which the President chairs the Execunve Board and bears respon, 
sibility for the management of university. The President is supported by 
the Rector, who is responsible for teaching, the Vice,pres1dent of research 
and business relations, and by the Vice,president of planning and log1stics. 

The technology transfcr office at ETHZ is callcd ETH transfer and it is one 
of three branches within the office of the Vice,president for research and 
business relations. Four Technology Transfcr Managers currently work with 
ETH transfer; they are supported by a full,time secretary and a part,nme 
communications consultant. These managers are responsible for some of the 
departments of ETHZ. They can rcly on a broad network of freelancc­
specialist (e.g., lawyers) to solve upcoming problems. One of their experi-
cnces is in technology transfer, the exception is the rule. 

Basic Conditions 

Economie Situation: One basic factor influencing the policy on technology 
transfer at ETHZ is the limited "home,markct". In 1995, 99.8 % of privatc 
companies had less than 250 full time employees. These companies offered 
about 75 % of all working places in Switzerland. 

The budget for R&D in small companies does not allow for substantial 
collaboration with universities. This leaves open possibilities in a lot of dif­
ferent areas and for a lot of different clients, but requires a lot of small 
projects and the building up of cluster,pro1ects, which allow the small com­
panies to participate in technology transfer programs and to achieve real 
bcnefit. 

Comparison with the USA: One diffcrence is m intellectual propcrty. In 
the United States, the universities are the exclusive owners of the intellec­
tual property created on their campuses. So they can decide what to do with 
an invention very fast. 

In Switzerland, the situation is unclcar and attempts to solve this question 
at national levcl have not been successful up to now. At ETHZ, there are 
presently at least three main players who own the intcllectual property: 
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• ETHZ 
• The Institute concerned 
• The inventors ( all the researchers, from the prof essor to the students 

who were involved in the project). 

If there is collaboration with other universities, or with the private sector, 
the respective institutions are part of the ownership as well. And, of course, 
the more people are involved, the more complex negotiations will be. 

A second difference of great influence on technology transfer in the 
United States and Switzerland is the question of security. In Sw1tzerland, wc 
face a much bigger influence of security,thinking on decisions conceming 
innovation. This may be illustrated with the following example: in the USA, 
the spirit of "Let's try" is much stronger; in Switzerland, in the same situa, 
tion, people will say: "Lct's wait and evaluate tt once more to be sure ... " 

In both countries, money-or the lack of it-was one of the major factors 
that enforced technology transfer in the universities. In the United States, 
the end of the war in Vietnam, later of the disarmament contracts, and then 
the end of the cold war resulted in reduced military budgets. Since the Penta, 
gon was the most important financial source for research, a lot of research 
groups lost this income. So, financial pressure was one major aspect that pro, 
moted the development of technology transfer offices at American umversi, 
tics. 

In Switzerland, the recession in the early nineteen nineties forced the uni, 
versities to invest in technology transfer. In addition, public opinion, in a 
pragmauc way, was asking for more "visible output", more "retum on invest, 
ment" of the public money paid to the univers1ties. Up to now, ETHZ is not 
allowed to take shares in spin,off,companies, while some universiries (like 
Geneva) can take shares in thcir spin,offs. 

RESEARCH COLLABORATION AND COMMERCIALIZATION OF 
RESEARCH RESU L TS 

Up to now, research collaboration is the most important part of the work of 
our Technology Transfer Managers. Efforts during the last years, both by sci, 
entists and by ETH transfer have yielded remarkable results. The sum of 
money generated increased constantly from CHF 40 million to CHF 45 mil, 
lion. Because only contracts with a volume of at least CHF 20'000 are regis, 
tered by ETH transfer, the following section is based on that information. 

Research Contracts 

At ETHZ, two kinds of research collaboration are currently treated in differ, 
ent ways. The most fondamental difference concems the Intellectual Prop, 
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erty (IP). If the IP is dedicated to the partner who also more or less decides 
on the aims and the direction of the research planned, the collaboration is 
called « Research,Qrder » and the private company has to pay an additional 
fee to ETHZ. 

The alternative « Research,Participation » is much more university, 
determined. For its contribution, the private company is granted the right to 
use the results, for instance by the possibility to buy a license. The IP ques, 
tions arc normally solved within the respective contract. 

Right now, the area of research collaboration at ETHZ is being evaluated. 
There are ideas for a complete new system in order to create more incentives 
for the institutes and scientists and to hold the IP in the possession of ETHZ. 

The devclopment in this area during the past four years is very posit:lve. 
The number of research,orders grew from 20 in 1997 to 30 in 2000. During 
the same period, the research,participations grew from 68 to 90. Each of 
these contracts concemed a volume of at least CHF 20'000. Collaborations 
conceming smaller amounts are signed by the professors and are not regis, 
tered. The experience is that scientists are usmg the services of ETH transfer 
more and more in earlier stages of contract negotiation in order to prevent 
legal conflicts. Even the private companies are interested to have secure lcgal 
situations. The stratcgy of ETHZ is to corne to basic agreements with its part, 
ners, which deal with the important issues like IP or the right of publications. 

Licensing 

Rising importance is being put on the concrete commercialization of 
research results, know,how or software developed within research projects. 
The policy of ETHZ is not to sell IP, as was sometimes clone in earlier years, 
but to license it. There are different kinds of license agreements: exclusive, 
non,exclusive, restricted to a certain area, etc. If the commercialization pos, 
sibilities of a certain result are not evident enough to decide on its value, 
ETHZ offers options on licenses. 

Also in this area, an increase from 8 license contracts in 1997 to 25 in 
2000 occurred. The income is divided between ETHZ, the institute and the 
inventors. 

The basis for licensing is of course patents. But, up to now, there was no 
database of patents filed by ETHZ. lt is now one of the most important goals 
of ETH transfer to elaborate such a database. Since the structure of ETHZ is 
very diverse, it is not easy to obtain the necessary information intime. 

Problems to be solved 

One of the common aspects of almost every research collaboration project is 
the question of publications. ETH transfer tries to fix the right for publica, 
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tions in a basic agreement, to be respected during all the different collabora, 
tions with the same company. The private companies have an interest to 
rcstrict publication of research results. But, for the scientist it is crucial to 
have the right to publish. Normally, ETH transfer tries to fixa time range of 
3 month aftcr submission of a manuscript to allow the company to examine 
it. After this time range, the scientists are free to publish. Sorne scientists 
have the tendency to forget about the possibility of patenting. So a lot of the 
commercialization potential of IP is lost. EHT transfer therefore tries to raise 
awareness of this issue. Crucial to this question is to show to the scientist 
that publications and patents can easily be combined. 

SPIN-OFF PROMOTION 

One of the most important areas of technology transfcr is the promotion of 
spin,off companies. Sometimes, existing companies are not interested in new 
products, because they do not want to endanger their own similar products. 
Or, nobody really believes in an idea, except tts inventor. This is the right 
time to create a start,up. At ETHZ, the recognition that encouraging start, 
ups is one of the most important means of applying research to the benefit of 
society has grown even stronger over the last few years. Not only are new 
products realized with spin,offs, but also attractive new jobs are created. 
ETHZ has its own label for companies, which are acknowledged as spin,off, 
companies. Currently, there are about 120 of them, most of them founded 
during the last five years. This is the result of a strategy to promote the cre, 
ation of new companies. 

Courses and Competitions 

ETHZ created a series of courses on founding a company, which within a few 
years has become the best attended series of courses on founding a firm in 
Switzerland: over 12,000 people have participated m the programme until 
now. The results from the first three years of the course were that hundreds of 
firms and over 930 jobs were created by participants. The unique speciality of 
the program is its broad variety of parttcipants--from the highly,skilled doc, 
toral student to the carpenter, who has to take over and relaunch the corn, 
pany of h1s fathcr. The program ttself becamc a spm,off company under the 
namc of b,tools and is operating now for threc years w1th ongoing succcss. 

ln 1997, together with the management consulting firm McKinsey & 
Company Sw1tzerland, ETHZ launched the first country,wide business plan 
competition Venture 98----companies for tomorrow with great succcss. This led 
to similar initiatives m several countries. Now, the third generation of this 
competition, Venture 2002, 1s underway, organized by ETH transfcr and 
McKinsey. lt is a mixture of competition, net:working opportunities, business 
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events for venture capitalists and high-lcvel scminars. For ETHZ, it is an 
instrument to detect bright brains with entrepreneurial sprits in out laborato­
ries. Even if most of the participants from ETHZ do not rcally start their own 
company, ETH transfer is able to support them in other fields, perhaps in 
patenting, or in the commercialization of an mvcntion. 

The experiencc of the first business plan competition demonstrates that 
participation in it contributes significantly to the founding of firms: of 
87 business plans submitted, 2 7 firms were foundcd, and others arc in the 
process of being founded. The winncr of Venture 98, today called Sensirion 
AG, in Zurich, has 45 employees. Sensirion is active in sensor technol­
ogy arca. "Our idca was to found a company which should only guarantcc a 
sufficient income for both of us," says Felix Mayer, one of the two founders 
Scnsirion AG. "But, during the competition, wc rccognized how much 
the potential of our ideas was." ln 1998, the company was founded under the 
name of Alpha-Sensors. Today, Sensirion is the tcchnology leader for intelli­
gent digital solutions for relative humidity sensor systems, mass flow, hqu1d 
mass flow, air flow, gas flow and differcntial pressure sensors. Scnsiron pro­
vidcs OEM/Business-to-Busincss customers with high quality, fully-integrated 
sensor system solutions. 

Program to support start-ups 

Like others, the founders of Scnsirion participated in the spin-off program 
ETH transfer. Besicles the already mentioned courses and the business 
competition, ETH transfer provides a broad variety of services to start-ups. 

ln the first phase of the spin-off-proccss, the scientist (perhaps a doctora 1 
student who wants to make use of the results of a thesis) is supported by 
coaching in order to concretize an idea, to claborate a business plan, and to 
organize the next steps, such as founding or financing. During this period, the 
scientist is still employed by ETHZ, but with reduced duties. 

During the same period, the needs of the new company are also identifLed. 
Ls there infrastructure at ETHZ, such as laboratories, that can be used? Arc 
there instruments needed to develop a prototype? What about the in tell ec­
tual property? Thcse questions are discussed by the technology managers of 
ETH transfer and the scicntists and are fixed in contracts. In addition to 
infrastructure, ETIIZ is ready to support the spin-off with loans up to CHF 
50'000. 

The second phase of the ETHZ spin-off program starts with the first real 
operations of the new company. The founder can reduce his or her job step 
by step. All the above-mentioned questions arc solved in the spin-off­
contract, which normally provides the company with infrastructure for two 
years. All this is not for frce, but the spin-off gets reasonable conditions. 
After two years, the company has to pay back the loan and to leave the 
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rooms rented from ETHZ. This is to prevent the competition between the 
ETHZ spin,off and an other company becoming too strained. There are some 
possibilities to extend this range. But, normally, two years are sufficient to 
build up companies, if the business idea and the team are optimized. 

In the following pcriod, the spin,off becomes increasingly independent of 
ETHZ. For its founders, there is the possibility to participate in a regular 
spm,off,event, which is used to widen their network. ETHZ is affiliated with 
the "Technopark" in Zurich, which was opened in 1993. The Technopark 
providcs facilitics for start,ups, as well as for innovative established campa, 
nies. Located near ETHZ and the Universities of Applied Sciences of Zurich 
and Winterthur arc around 190 companies with around 1400 employees. 
ETHZ has participated and supported the Technopark from the beginning. 
The ETHZ section (about 10 % of the total 44000 m 2

) is administercd by 
ETH transfer. More applied rescarch oricnted groups are located therc as well 
as spin,off companies or special projects. Especially for spin,off companics, 
the entrepreneunal spirit and the possibilities provided at the Technopark 
arc very fruitful. Thcrefore, they often stay in the building when they have to 
lcave the ETHZ section after the two years mentioned above. 

The results in this area are rcmarkable. Ovcr 90 percent of the companics 
foundcd since 1990 (about 80) are active and some of them are growing fast. 
They arc presented on the website www.spinoff.ethz.ch. 

DIFFICULTIES, STRATEGIES AND CONCLUSIONS 

Difficulties regarding the private sector 

As mentioned above, the diversity of the Swiss economy and the great num, 
ber of small compantes arc one of the major problems that ETHZ faces in 
order to broaden its research collaboration. And although thcre are con, 
stantly voices who urge ETHZ to go for more coopcration, the problem is 
locatcd also on the sicle of the companics. A few issues in this arca are that: 

• CEOs of small and medium size companies are busy with daily busi, 
ness. To establtsh collaboration between such a company and ETHZ 
needs somc efforts, especially to fmd the ideal panner. 

• The communication between the world of pragmatic business and 
rcsearch is not always very easy. Perhaps moderators arc needed. 

• \'lie observe a certain shyness towards the university. 

Strateg1es to face these issues have to be long term oriented. ETHZ has to 
do everything possible that will lead to more real contacts between society 
and research and to show possibilities of interaction between private compa, 
nies and our institution. There is thus a strategy to cstablish ETHZ even 
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more as an institution that is open towards the interests of the private corn, 
pany and society in general. 

ETHZ was heavily engaged in organizing the Zürcher Festival des Wissens 
(Zurich Festival of Knowledge) in May 2001 in the hall of the main railway 
station. During four days, about 100'000 visitors came into contact with 
research. If we are successful in building bridges between society and research 
in general, this will promote the perception of ETHZ within the group of 
economic leaders. 

In the same line, there is the engagement of ETHZ in Expo.02, the Swiss 
national exhibition. Ada-the intelligent space was realized in cooperation w1th 
the University of Zurich. Already now, after a very short time of operating, it 
is clear that this exhibition has opened contacts to ETHZ that would not 
have been possible without the public awarencss Expo.02. 

Ada-the intelligent space awaits you at Expo.02. 
Expenence how our brain fonctions. Play and communicate with a space that 
1ts own personality. Gain a sense of what artificial intelligence is all about 
days. Think ahead to what this actually means to your life. Take part in one of 
most cxcnmg rcsearch projects being conducted by the University of Zurich 
ETH Zurich and vis1t Ada-the intelligent space at the arteplage m Neuchâtel. 
exh1binon that is highly entertaining and simultaneously opens up entirely 
horizons. 

A step into the future 
Ada-the intelligent space is more than just an exhibition. Through various 
and commentaries, you'll take a look ahead at our future and the re1:ancmsiruo 
between man, machine and artificial intelligence. Care to 1oin us? 

In fact, research and collaboration between universities and private corn, 
panics has to become just a daily thing. 

On the other hand, it is crucial to maintain an independent position for 
research. If ETIIZ does not defend its independence towards the economic 
interest of the private sector, it may lose its top position in research. To corn, 
municate this message to private partners is one of the most important tasks 
of the technology transfer managers. 

Internai difficulties and strategies 

ETH transfer also some intemal conditions that are hindering more 
efficient technology transfer. First, there is the organizational structure of 
ETHZ. Since our departments, institutes and especially our professors are 
very independent, there is no chance to urge them to do something, like per, 
haps be more aware of intellectual property. "To convince by service" is the 
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strategy chosen. But the efforts have to be communicatcd. In order to 
strcngthen the intemal know,how, ETH transfer organized a series of lun, 
cheon seminars. After short introductions in the various fields, prominent 
professors or other scientists presented case studies and reported their experi, 
ence with the services of ETH,transfer. More than 300 participants joined 
th1s pilot project, which for sure w1ll be followed by a second edition. But, 
thcre arc still people working at ETHZ who do not know about the existence 
of ETH transfer and its services. So a lot of work is to be clone yet. 

Also in the fields of teaching and of research, ETHZ is currently enforcing 
its efforts. Since about three years, there is a professorship for technology 
management and entrepreneurship. 

On a political levcl, finally, ETHZ has to urge for clarification of the legal 
situation in the field of intellectual property and the possibility to take shares 
in private companies as part of its spin,off promotion. 

CONCLUSIONS 

• In technology transfer, the exception is the rule. Almost every 
project has its speciality, and too much generalization endangers suc, 
cess. 

• Technology transfer cannot be dictated, but it is important to provide 
a broad range of opportunities to participate, for both the scientists 
and the pnvate sector. 

• In order to overcome the diverse structure of the Swiss economy, 
there has t:o be opportunities to bundle interests of different campa, 
nies and allow them to be part of the game. 

• Technology transfer, even more than any other university administra, 
tion area, has to be known within the respective institution as the 
most friendly and service,oriented office. 

• The independency of research is more important than single research 
collaborations. If the collaboration endangers the right to publish, for 
instance, it is not worth signing. 

• Even if the last years have showed a clear improvement and better 
financial retum on investments in technology transfer at ETHZ, a lot 
rcmains to be clone. 

FURTHER INFORMATION 

www.ethz.ch 
www.transfer.ethz.ch 
www.spinoff.ethz.ch 
www.ada-ausstellung.ch 
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INTRODUCTION 

W 
hen thcy rcspond to intcmal and cxtemal stimuli, univers1ties 
arc challcngcd to broaden and dcepen the ways in which thcy 
carry out thcir trilatcral mission to educatc, encourage the pur, 

suit of unfettercd research, and serve as relevant public citizens. In order to 
attract and retain the best and brightest sc1cntists, support increasmgly 
costly, often interdisciplinary research, train growing numbers of students, 

l We gratefully acknowledge the following people for sharing msights that contnbuted to 
the dcvclopment of th1s paper: Robert C. Dynes, Chancellor, UCSD; John A. W'oods, 
Vice Chancellor Resource Management and Plannmg, UCSD; James T. Shea, Director of 
Constituent Relations, UCSD; Mary L Walshok, Associate Vice Chancellor ::-or 
Extended Srudics and Public Service, UCSD; Alan S. Paau, Director Technology Transfer 
and lntellecrual Property Services, UCSD; Fred G. Curler, Director, UCSD CONNECT; 
Edward Furtek, Assoc1ate Vice Chancellor Science, Technology and Pohcy, UCSD; Julie 
Meier ~'nght, President and CEO, San Diego Reg1onal Economie Development Corpora, 
tian; Irwin M. Jacobs, Chairman and CEO QUALCOMM lnc.; Duane Roth, President 
and CEO, Alliance Pharmaceutical Corporation; Edward A. Frieman, Senior Vice Presi­
dent, Science & Technology, Science Applications International Corporation, and Chair, 
San Science and Technology Council. 
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and take on a grcater rolc with respect to public service, univcrsity leaders 
arc questioning how the multifacetcd rclationships among research institu, 
tions, govemment and industry will cvolve. 

Alliances between universities and industries support the research, teach, 
mg and public service elements of the univcrsity's mission. While bolstering 
rcscarch excellence and benefiting studcnts, thesc collaborations also provide 
opportunitics for the university to play a vital role in an increasingly global, 
tzed cconomy. As gencrators of new knowledge, rcscarch universities-thc 
fundamcntal building block of economic prosperity in the information 
age--w1ll play an incrcasingly important rolc not only in the gencration of 
new industries but in supplying the educatcd, cntreprcneurial talent required 
to launch and sustain successful commercial ventures (Porter & van Opstal, 
2001; Rcgents of the University ofCalifomia, 1997). 

In an effort to undcrstand the forces that are rc,shaping university, 
industry relationships and the power thesc alliances can have economically 
(Hirsch, t:his volume) and environmcntally (National Research Council, 
2001 ), we begin with a brief discussion of the motivation for building 
industry,university partncrships. Recognizing that such partncrships carry 
risks as wcll as potential rcwards, wc summarizc potcntial drawbacks to thcsc 
alliances, and try to put into perspective controversial aspects of university, 
industry collaboration. 

By way of example, wc tum to the experiences of the University of Cali, 
fomia, San Diego (UCSD) in spawning, nurturing and now working to sus, 
tain a somewhat unlikcly high,technology economic clustcr in the lower left 
corner of the United States (Cohen, 2001; Wilson, 2001). How has UCSD 
corne to play a major rolc in rcgional cconomtc development? How can the 
univcrsity sustain the highcst lcvcls of innovation, respond to the changing 
nceds of tnc maturing business communi ty, and nse to the challenge of main, 
taining the outstanding quality of lifc that has attracted so many brilliant 
scicntists and entrepreneurs to San Diego? 

POTENTIAL BENEFITS AND HAZAROS OF UNIVERSITY­
INOUSTRY PARTNERSHIPS 

University,industry interactions take a variety of forms that contribute to 
economic prospcrity locally and globally, facilitate more rapid commercial, 
ization of the results of university research, enhance the training of future 
scicntists, provide intellcctual stimulation to academic researchers, help 
finance university research and allow the university to be an involved, 
trustcd member of the local community. Corporatc partners may provide 
funding for research, endowment of chairs, studcnt support and technical 
assistance to individual scientists and dcpartments m exchange for privilcges 
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that include attending seminars, interacting with faculty and students, and 
opportunities ta recruit promising graduate students. Industries look to the 
univcrsity for their most important resource: talented, skilled, creativc indi~ 
viduals (Regents of the University of Califomia, 1995). In addition to 
people, the univcrsity offers industry a window on the latest research, infu­
sion of new ideas, and access ta long-tcrm, basic research that cannot casily 
be sustained by many private companics. 

Not all bcncfits that rcsult from univcrsity~industry partnerships are immc·· 
diate or even readily quantifiable. Powerfully positive outcomes can be unan·· 
ticipated, faMeaching and long-tcrm. University leaders at UCSD have 
observed that commitments from businesses tend to expand the longer thesc 
rclationships thrivc. Busincsses with which the univcrsity has enjoycd long· 
tcrm interaction arc bctter pos1tioned ta respond positively to unforesecn 
opportumties, for instance whcn matching funds arc required or capital must 
be raiscd for new buildings. Clcarly, it is in the umversity's bcst intcrcsts to 
cultivatc valuablc rclationships with busincsses with the same lcvcl of carc 
accorded to nurturing the institutton's private donors. 

Dcvclopment successful rclationships bctween university and industry 
partners rcquircs that thosc involvcd undcrstand and respect cultural diffcr­
ences t:hat arc likely to color their interactions (National Acadcmy of Sei· 
ences, 1999). One fundamcntal diffcrence between the business community 
and the univcrsity has to do with time horizons. Business partners arc some­
times frustrated by the pace of institutional review and decision-making 
within the university, particularly when expedicncy is necessary to ensure 
competitiveness. The incongruity may be rooted in managerial and philo­
sophical divergence that, if unrecognized or under-appreciated, can thwart: 
progress when busincsscs and universities try ta work together. In the private 
sector, govemancc tends to be strongly hierarchical; in academia decistons 
are more commonly reached by building consensus (Dynes et al., 2001 ). The 
corporate world is generally more comfortable taking on risk, whereas the 
acadcmic culture, when dcaling with issues that affect the institution as a 
wholc, tends to be more risk averse. 

A situation in which univcrsity partners typically move more rapidly than 
their business associates ts m the dissemmation of research results. Prompt 
publication of research findmgs 1s essential to acadcmic career success, but it 
may hinder patent protection of intellcctual property. Academic rcscarchers 
wince at requests to dclay publication for weeks or months while compames 
evaluate the market potcntial of discovcrics, knowing that once m the public 
domain, if unprotccted by patents, thcy may be no longc1 attractive to ven­
ture capitalists able to support lcngthy laboratory and clinical trials. 

Much has bccn written about risks to acadcmic rcsearch posed by commer­
cial sponsorship (Press & Washburn, 2000; Atkinson, 2000; Hirsch, thi~ vol-
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urne). Aware of concems that certain types of association with industry can, 
in the absence of appropriate safeguards, represent a threat to academic free­
dom, the majority of UCSD leaders we interviewed believe that the techni­
cal and legal aspects of working with the business community can be handled 
so as not to compromise academic integrity or adversely affect students. With 
suitablc checks and balances regarding issues of non-exploitation of students, 
hcalthy, mutually beneficial relationships can prosper. A 1999 report 2 issued 
by a UCSD committee composed of faculty and administrators described the 
many bencfits of university interactions with industry and made recommen­
dations about topics ranging from conflicts of interest, to involvement of stu­
dents and postdoctoral scholars in industry acttvities, appropriate use of uni­
versity facilities for industry-related purposes, and an organizational structure 
for overseeing and managing UCSD interactions with industry. 

Another aspect of university-industry collaboration that has gamered con­
siderable criticism involves technology transfer, or more broadly, intellectual 
property management. In the United States, formal technology transfer poli­
cies became necessary to manage intellectual property created by the Bayh­
Dole Act. This 1982 legislation gave universities the inccntive to move ideas 
into the marketplace, because it granted to universities, rather than to the 
government, intellectual property rights for discoveries made in the course of 
fedcrally funded research. Technology transfer officials work diligently to pro­
tect the rights of universities and assist in the application and commercializa­
tion of discoveries made within academic institutions. However, legal and 
institutional constraints on the flow of knowledge and capital sometimes lead 
to technology transfer programs being viewed - perhaps unfairly - as obstruc­
tions rather than facilitators of economic development. Despite well­
documented success in maximizing the benefits of innovative research, even 
the best university technology transfer programs in the United States are tar­
gets of internai and external criticism. 

While acknowledging the necessity of skillful intellectual property man­
agement on behalf of the university, we will not deal further with the com­
plex issues surrounding university technology transfer policies in this paper 
for two rcasons. First, the existence of technology transfer programs is predi­
cated on relationships between higher education and the private sector, and 
our pnmary concern here is the initiation, growth and sustenance of these 
relationships, not their regulation. Our focus is on building an environment 
in which shared intellectual interests are identified, trust established, and the 
foundation laid upon which to build strong, long-term, mutually beneficial 
alliances. Second, graduate students, not technology transfer, are the primary 
instruments by which the university contributes to economic development. 

2 h ttp://www-ogsr. uc sd. ed u/research/md ustryreport. htm 
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At UCSD and elsewhere students are highly effective networking agents, 
working in the private sector to initiate and sustain fruitful associations with 
industry, and in some cases, launch new businesses. Hence, in training stu· 
dents, the university supports economic well-being by generating the knowl­
edge to help existing industries grow and providing educated entrepreneurs 
to launch new commercial endeavors. 

EVOLUTION OF THE UNIVERSITY-INDUSTRY RELATIONSHIP 
IN SAN DIEGO 

Robert Conn, Dean of the Jacobs School of Engineering at UCSD (1999), 
asserts that the mission of the research university "now includes the responsi­
bility ra proactively ensure that research discoveries are translated rapidl} 
and effectively for the benefit of society and people." Conn argues that given 
major shifts in the relationships berween the federal govemment and univ,~r­
sitics and the federal govemment and industry over the past three decades, 
the relationship between universities and industry is at a defining moment 
and that, at this critical juncture, universities need to maintain flexibility 
and openncss. To prompt a discussion of how urnversitics can develop fnütful 
interactions with industry, we now dcscribe the development of alliances 
between UCSD and the surrounding high-tech business community. 

In a region previously anchored cconomically by the presencc of the mili­
tary's naval bases, UCSD, from its establishment in 1960, has played an 
important role in the area's econom1c devclopment. In the late 1980s and 
carly 1990s, when national defense budgets were eut and the Navy drastically 
reduced its presence in San Diego, UCSD provided fertile ground for attract­
ing, promoting and nurturing ncw, small, high-tcchnology firms that grcw 
out of dcfense industries, then rap1dly adaptcd to meet the demands of the 
commercial market. 

UCSD, together with The Salk Instltute and The Scripps Research lnstt­
tute, fcrtilized the blossoming of high-technology industry in San Diego (Fer­
guson, 1999). Under the leadership of visionary individuals who were not 
only committed to making UCSD a center of research excellence but also 
workcd diligently to make the university supportivc of entreprcneurial 
endeavors, UCSD became a highly effective agent of regional cconomic 
dcvelopment. Plentiful Southern Californian sunshine, the availability of 
a:ffordable commercial land close to the research institutions, the region's 
military legacy, and the timing of advances in the computer industry all 
playcd roles in attracting high-technology business to San Diego and trans­
forming the region into a recognized cconomic clustcr in which high-ca!.iber, 
small companies thri ve. 
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UCSD continues to incubate industries dependent on scientific discovery. 
Not only does the University train many of the engineers and scientists who 
later take positions with the region's high,technology firms, it also provides a 
valuable science and technology base for these businesses. 

Over the last decade, small technology firms have lcd the way in setting 
new directions for San Diego's economic future. lnitially, the growth of these 
high,technology businesses wm; practically unlimited by external forces. 
Connections between industrial entrepreneurs and the University were 
simple, intimate, direct and based on scientific progress. While young busi, 
nesses grew into San Diego's empty spaces, today, industrial development no 
longer fi.Ils a vacuum. 

San Dicgans have begun to experience undesirable sicle effects of rapid 
industnal growth: decline in the availability of land, worries about affordable 
water and power supplies, daunting increases in housing costs, traffic canges, 
tian, and conccrns that the region's public schools are not preparing children 
adequatcly to compete for high,paying jobs (Kupper, 2001 ). Whilc UCSD 
remains an intellectual leader in the community, relationships among the 
University, high,technology businesses and government have become more 
complicated. Increasingly, the community will look to the University to help 
identify and ameliorate a wide variety of growing pains that have accompa, 
nied regional economic development. The challenge to UCSD, and all mod, 
ern rescarch universities, will be to fulfill a vital civic and intellectual role in 
regional development, while continuing to build a global knowledge base 
across disciplines. 

BUILDING BRIDGES BETWEEN UCSD AND INDUSTRY 

UCSD Chancellor Robert Dynes characterizes UCSD as a start,up univer, 
sity, in part because the institution has played such an important role in 
spawning and assisting many high,technology entrepreneurial ventures. 
UCSD shares certain characteristics with start,up, private,sector busmesses. 
A rclanvely youthful university, UCSD, has as its fondamental strength tal, 
ented, motivated people whose ideas and commitment to excellence are the 
sced corn for innovation, economic succcss, and potential leadership reg1on, 
ally and globally. As for a young business, opportunities for the university to 
create, refine and disseminate groundbreaking discovenes are plentiful. 
UCSD must continue to attract expertise and capital while cultivating the 
vision and flexibility needed to achievc its goals. The entrepreneurial spirit 
that thrives at UCSD and in the local business community may be a kcy 
ingredient in the success of alliances forged between the univcrs1ty and 
industry. 
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Interactions between UCSD and the business community take many 
forms. Sorne were initiated by the university in response to internai stimuli 
or external opportunity. Others enjoy affiliation with the university but are 
indcpendent of UCSD economically and politically. Below wc highlight sev-

programs and organizations that build and rcinforce powerful, resilient 
bridges between academic and business partners. 

UCSD CONNECT 

Created as an interactive, commumty-based organization in 1986, CON· 
NECT 3 is an excellent example of a univers1ty program that promotes eco· 
nomic development by sponsoring ongoing informai and educational acti vi · 
ties supportive of the commercialization of research fmdings, formation of 
new enterprises, and growth of small companies. Through its educational and 
nctworking programs, it leveragcs the multiple advantages of the San Diego 
region-world-class research institutions, an urban business-industrial con .. 
text, available land, and hospitable geography-to support local high-tech 
enterpriscs that stimulate and maintain the long-term prosperity of the 
region. 

Entirely self-supporting, CONNECT receives no funding from the Uni­
versity or the State of California. It is supported by membership dues, course 
fces, grants, and corporate underwriting for specific programs. This autonomy 
positions CONNECT to serve as an honest broker of information and 
CONNECT is nota technology licensing office, nor is it a formal incubator; 
rather, it is a deliberately developed network of professional competencies 
focused on building shared knowledge and robust entrepreneurial teams that 
can build and sustain technology based companies. With its combination of 
hands-on mentoring and support for entrepreneurs to create business oppor-· 
tunities built around world class scientific discovery from UCSD, CON­
NECT has succeeded by bringing together people, technology, ;deas and 
capital. Currently under the direction of an accomplishcd former sofrware 
entrepreneur, CONNECT has served as a modcl for analogous organizations 
at othcr US and European univcrsities. 

Through its programs, cvents, and forums, CONNECT prov1dcs numcrous 
nctworking opportunincs for both local entrepreneurs and entreprcncurial 
campus rcsearchers with venture capitalists and seasoned business advisors. 
The product of these interactions frcqucntly rcsult in the formation of new 
companies based on sciennfic discoveries born in UCSD's rescarch labs. 
CONNECTs designation as an "mcubator without walls" attests to its suc· 
ccss m catalyzing the formation of various high tech industry clusters m the 

3 http://www.conncct.org/ 
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San Diego region. Strengthening regional clusters of innovation can have 
global impact, as Porter and Van Opstal (2001) observe: "Although national 
boundarics matter less in some respects in a global economy, the clusters of 
firms and industries concentrated at the regional level matter more." 

ln its early days, CONNECT focused its resources on helping new high, 
tech companies launch themselves on a good trajectory and attract the ven, 
ture capital required to explott and bring to market intellectual property. 
While it continues to serve in this capacity, in support of the economic sta, 
bility mature companies give the region, CONNECT's role has expanded to 
assist the growing "adolescent" firms that look to the university for human 
capital and continuing education and training for employees. The organiza, 
tton has also taken on a greater role in evaluating, facilitating and defending 
local policy and infrastructure developments relevant to the maintenance 
and establishment of new businesses. 

ln expressing optimism about the direction UCSD is going in devcloping 
industry partnerships, universtty and community leaders we spoke with 
emphasized the importance of ongoing, informai dialogue between academic 
researchers and representatives from the private sector who have the 
resources to assist in the commercialization of the products of research. 
Repeatedly, CONNECT was praised for its success in initiating links 
between UCSD and industry, while providing a mechanism to hclp the uni, 
versity stay abreast of private sector developments that may have intellec, 
tual, educational, and social implications for academia, the region, the 
nation, and the world. CONNECT has also furthered UCSD's involvement 
in local public policy, an arena a world,renowned research institution may 
not have chosen to participate in so eamestly had it not been for this organt, 
zation. 

Despite consensus regarding the value and promise of CONNECT, we 
noted a modicum of disagreement about how CONNECT and the UCSD 
Technology Transfer and lntellectual Property Services (TTlPS) should 
inreract. Currently the two operate independently, with the former not rep, 
resenting UCSD's interests as does TTlPS. This is seen as a strength by those 
who ci te the separation as a factor in CONNECT's dialogue,enabling suc, 
cess. CONNECT's cred1bility with the business community might be corn, 
promised if it were perceived as another agent of the university. Othcrs, criti, 
cal of technology transfer efforts, believe it could simplify industry,university 
interactions if UCSD's networkmg organization and the group that oversees 
intellcctual propcrty issues jomed forces. Given the rclated but distinctly 
separate functions of TTlPS and CONNECT, mergmg the two would be i}}, 
advised. In the intercst of heightened intemal awareness of the dtversity and 
depth of industry partnerships, exchange of information betwecn CON, 
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NECT and TTIPS is highly desirable and actively encouraged by the univer, 
sity administration as well as the directors of both organizations 4. 

UCSD Extension 

UCSD Extension 5, like CONNECT is part ofUCSD's Division of Extended 
Studies and Public Programs. Serving the lifclong leaming needs of nearly 
40,000 adult students annually, Extension's departments develop and con, 
duct over 2000 courses and 100 certificate programs each year for working 
professionals, thereby serving the sktll development needs of individuals, 
organizations, and the community. Extension's effectiveness, based on a 
blend of instruction by both faculty members and practitioners, contrasts 
with the more structured, degree,oriented, faculty,taught courses offered by 
UCSD's traditional academic departments. ln responding to the changmg 
needs of the business commumty, Extension provides multiple pathways by 
which UCSD can hclp sustain the regional economic prosperity it has been 
so instrumental in creating. Will society's rapidly growing need for lifcl.ong 
leaming spur universities to incorporate continuing education into their corc 
missions? 

California lnstitute for Telecommunications and Information 
Technology [Cal-{IT)2

] 

ln late 2000, an unprecedented threc,way partnership linking state govern, 
ment, industry and the University of Califomia was launched. The Govemor 
of Califomia, convinced of the economic value of long,term research and 
high, level gradua te education, announced his support of four Califomia 
Institutes for Science and Innovation 6 (Dynes, 2001 ). The intention of this 
effort, which originated with business and academic leaders, is to foster an 
environment that increases opportunities for cooperation between industry 
and the University to speed delivery of public benefits from research and cdu, 
cation. One of these institutes - the Califomia lnstitute for Telecommunica, 
tions and Information Technology 7 [Ca!,{IT)2

] - will team more than 
220 UCSD and the University of Califomia, lrvine (UCI) faculty with pro, 
fcssional researchers from 4 3 leading Califomian companies to expand the 
reach and capacity of the global wireless Internet. lt will use the new telc, 
communications mfrastructure to advance applications important to Califor, 
nia's economy, including education, environmental monitoring, health care 

4 For a detailed examinatlon of CONNECT's approach to facilitating economic devclop, 
ment in San Diego see: Walshok (1995, pp. 175, 191) and Preuss (1999, pp. 93,98). 
5 http://extens1on.ucsd.edu/ 
6 http://uc,mdustry.berkcley.edu 
7 www.calit2.net. 
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delivery and transportation (Markoff, 2000). With $100 million in state 
funds and $200 million in matching funds from mdustry and private sources 
CaHIT)2 will support investigations of a scope and scale that could not be 
undertaken by a single investigator nor supported by the resources of an indi, 
vidual company. 

1 ndustry-U n iversity Cooperative Research Program 

Prc,dating the Califomia Institutes for Science and Innovation, the 
Industry,lJniversity Cooperative Research Program 8 (IUCRP) begun in 
1996 is additional evidencc of Califomia's ongoing support of university, 
industry collaboration (Penhoet and Atkinson, 1996). The IUCRP serves 
the nine,campus University of Califomia (UC) system by providing incen, 
tives for Califomia businesses to develop research partnerships with UC sci, 
ent:ists and engineers, enabling them to engage m fundamental research that 
could not be accomplished w1th the limited resources of entrepreneurial 
R&D firms. The program now invests $60 million a year ($21.6 million from 
the State., 3 million from UC, and $35.4 million from mdustry) to create new 
knowledge and makc Califomia businesses more compctitive. 

lndustrial Affiliates Programs 

Programs to foster continuing dialogue betwecn corporate executives and 
academics thrive at UCSD. Industrial affiliates programs provide an effective 
vehicle for fostering intellectual exchangc among university researchers, stu, 
dents, and industry. In UCSD's Jacobs School of Engineering 9, through the 
highly successful Corporate Affiliates Program, ideas arc exchanged, curricula 
updatcd, studcnt intcmship and profcssional rccruitment opportunities are 
created, and long,term relationships bctwecn the univcrsity and private corn, 
panies are cultivated. By encouraging both formal and informal interaction, 
the Corporate Affiliates Program provides opportunitics for collaboration 
that lead to enhanccd economic prosperity in the private scctor, while ensur, 
mg the fiscal and intellectual support of the umversity's rcsearch and educa, 
t:tonal missions. 

San Diego Regional Economie Development Corporation 

University and business leaders we talked with unammously asserted t:hat 
UCSD has a civic rcsponsibilit:y t:o part:icipate in urban planning and in 
addressing the social and economic problems that have accompanied the 
rapid growth of high,t:cch business in San Diego. As a council mcmber of the 

8 http://uc,mdustry.berkeley.edu/ 
9 www.soe.ucsd.edu 
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San Diego Regional Economie Development Corporation 10, UCSD Chan­
cellor Robert Dynes meets wi th leaders of local businesses to discuss concems 
about the consequences of regional development (e.g., diminishing land 
availability, worries about the adequacy of existing water and energy 
resources, traffic congestion) and debate the merit of potential solutions. 
Dynes' participation in the council's activities helps to keep him informcd 
about issues affecting the current and future prosperity of the region. Organi­
zations like the Economie Development Corporation, and the San Diego 
Dialogue, described below, help close the gap between academic and civic 
knowledge. 

San Diego Dialogue 

The San Diego Dialogue 11 is a self-funded organization based at UCSD. lts 
invited membership consists of some 150 civic and community leaders from 
San Diego and northem Baja Califomia who work to identify and address 
cross-border and quality-of-life issues, such as transportation, affordable hous­
ing, pre-college education, and environmental preservation. The emphasis 
on cross-border issues stems from the recognition that San Diego is unique 
among large industrial regions in that there are 2-3 million people on either 
sicle of the US-Mexican border, and cultural, linguistic, and economic differ­
ences, as well as issues of nationalism, must be confronted in regional plan­
ning. Many private companies that have R&D operations in San Diego have 
manufacturing facilities in Tijuana. San Diego Dialogue's research and public 
education activities are funded by a combination of foundation and corpo­
rate grants, as well as revenues generated from public events and corporate 
and mdividual affiliate programs. Though independent of UCSD, its univer­
sity association provides another effective mechanism for civic exchange. 

UCSD's new professional schools 

Rapid expansion in San Diego's high-technology business community made 
it clear to industry leaders that a technology management-oriented MBA 
program would benefit the local industrial infrastructure. Generously sup­
ported and aggressively promoted by mdustry, UCSD's new School of Man­
agement is now in the development stages. A parallel development took the 
form of a call by local biotechnology industries to establish a School of Phar­
maceutical Sciences at UCSD. These developments illustrate UCSD's 
responsiveness not only to the needs of the business community, but also to 
opportunities created by the strong lifc sciences research community at 

10 www.sandiegobusiness.org 
11 http://www.sddialogue.org/ 
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UCSD. Balancing the long-term interests of the university and the needs of 
the maturmg business community will be an ongoing challenge to university 
leaders. 

CHALLENGES FACING UCSD 

What will be UCSD's contribution in the next chapter of industrial develop, 
ment in San Will the increasing globalization of the economy force 
UCSD to adopta more global approach to university-industry relations? The 
university will continue to be an intellectual wellspring, but it has the potcn, 
tial to do so much more in working with the business community to achicvc 
cconomic prosperity and sustain the high quality of life that has attracted 
brilliant scientists and entrepreneurs. The heightencd intercst of large corpo, 
rations from outside the region in the work of UCSD sc1cntists and in the 
cntreprcneurial activities of local start-up companics will afford ncw opportu­
nitics for university rescarchers to have global impact. 

UCSD's Mary Walshok in a discussion of knowledge linkages needed for 
new forms of cconomic developmcnt asscrts that research univcrsities need 
more "rcsponsivc institutional mechanisms and resources committed to the 
dissemmation and application ofknowledge useful to economic development 
as well as continued support for basic research." She observes: "Economie 
development in knowledge,driven economies arises out of a confluence of 
technological, sociological, economic, and political forces." How can UCSD 
maximize the value of its partnerships with industry, which are focused on 
addressing technical and engineering issues? Walshok asserts that the univer­
sity must build a "reinforcing set of knowledge linkages, which assure a policy 
cnvironment supportive of economic growth, a regional infrastructure rcady 
to support new and renewing industries, and an appropriately competcnt, 
mformed technical labor force." (Walshok, 1995). 

How can UCSD lead or participate in building and maintaining a network 
of sooal and infrastructure supports? It must recognise that adaptability and 
flcxibility m the face of unccrtainty are essential. Readiness rathcr than plan, 
ning is the kcy to h1gh-tech economic developmcnt, because it is difficult to 
prcdict which rcsearch programs will yield rcsults or implications that can be 
adaptcd for uscful, profitable mdividual, social or industrial purposes. 

Projections of growth in the regional population and anticipatcd increascs 
in the number of undergraduate studcnts at UCSD (a staggering 60,000 in 
the ncxt 10 years) will require the ta parncipate in urban plan, 
nmg and resource management. Known for excellence m scicntific and tech­
nolog1cal research, UCSD is not commensuratcly recognized for its expertise 
m fields that bear upon current regional economic and social issues. Rather 
than attempting ta serve as an authoritative voice in solving urban problems, 
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UCSD can strive to be an impartial but caring convenor of experts and 
stakeholders for the purpose of addressing quality,of,life issues. The Univer, 
sity can do what it is good at: accessing, sorting, interpreting, validating and 
packaging knowledge. If UCSD desires to take on the role of leader rather 
than integrator, it will need to build expertise in fields for which the campus 
is not now known to excel on a national level. Should the university aspire 
to make more of its departments world,class? Should UCSD aspire to preemi, 
nence in all fields, or is it more sensible to choosc to shine in some areas 
whilc contributing in others? 

At the heart of many decisions UCSD will make is the question: To what 
extent should direction be influenced by intemal and extemal stimuli? Pres· 
sures to form, define, promote, limit interactions with private cnterprise stem 
from interna! motivation-for example, the ongoing quest to support 
highest caltber research-as well as extcmal forces-for example, the call to 
provide lifelong leaming opportunitics and respond to environmental and 
social problems that have accompanied regional economic growth. Distinc, 
tian between internal and external mcent1ves reflects the university's dual 
intellectual and civic mandates. It also highlights the institution's role in 
both the global and regional economy. What approach should the univers1ty 
take in balancing its multiple commitments? 

For businesses and universities alike, having a vision of organizat1onal 
goals can serve as a good foundation for decision,making. Difficulty in pre· 
dictmg technological developments that will revolutionize the way we thmk, 
live, and work suggests that readiness rather than planning may be the best 
strategy any organization can take. How can research institutions cnsure th.e 
levcl of adaptability flexibility that arc cssential in the face of unccr, 
tainty? Gordon Moore, co,founder of Intel, put it simply: "First, surround 
yourself with the best people you can possibly find." (Technology Review, 
2001 ). Acknowledged intellcctual leadership positions the university to 
achieve pohtical leadership. 

CONCLUSIONS: WHAT CAN BE LEARNED FROM UCSD'S 
EXPERIENCE? 

From the university's perspective, forging and nurturing relationships with 
industry can enhancc academic research, add value to the educational expe· 
riencc of students, create diverse opportunities for the institution to partici, 
pate in ci vie affairs, and support regional economic development. Formulat, 
ing policy to guide university-industry interaction is a multi,dimensional task 
intended to safeguard academic freedom, ensure that university resources are 
not misused, and, more generally, maximize the benefits of corporate­
academic alliances. Building on common interests and goals while acknowl-
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edgmg cultural differences, academic institutions and private sector partners 
can rise to the challenge of framing highly successful collaborations. By con, 
tinuing to provide opportunities for open dialogue with the business commu, 
nity, supporting research excellence, and embracing an attitude conducive to 
collaboration (i.e. 1, serving as a hub of knowledge rather than the master 
architect; striving for flexibility and adaptability), the university can pave 
the way for the development of synergistic links with the private sector. 

The types of relationships that are desirable are likely to differ among 
industries and academic disciplines. There have been and are likely to be 
more mis,steps taken as universities and businesses try to get it right, but the 
potential rewards are great enough that universities and the private enter, 
prise should not let these fumbles dissuade them from cooperation. Instead, 
these growing pains should be viewed as opportunities to be more careful, 
creative and visionary in conceiving and implementing future interactions. 

UCSD has donc very well in initiating and sustaining healthy relation, 
ships with the surrounding high tech business commurnty. In that so many 
entrepreneurial ventures in San Diego have roots in the university, UCSD's 
relationship with young businesses has been somewhat parental. Now 
that many of these companies have matured into "adolescence" and have 
more complex needs, their relationships with the university are changing. 
They tum to the university for help in findmg venture capital, but seek 
more in terms of human capital. Much like teenagers who, despite increasing 
independence, benefi.t from parental tics, maturing busmesses look to the 
university for enhanced collegial relationships. How can UCSD amplify its 
permeability, expand its engagement in the service of its "offspring", and pre, 
pare to spawn new "fry"? 

Drawmg on our own observations and those of others, we have discussed a 
number of ways the university, by way of interaction with industry, can add 
value to the regional economy. The university has much to contribute by: 

• generating new knowledge through research, 
• building an educated workforce through teaching and graduate edu, 

cation, 
• serving as an honest broker, integrator, convenor and dialogue 

enabler, 
• expanding institutional engagement and permeability of the univer, 

Stty, 

• responding to community needs and participating in urban planning, 
• working with industry to overcome obstacles to collaboration, 
• bringing to bear global expertise on the local agenda. 

In the mterest of summarizing the most vital themes of our discussion and 
providing a starting point for discourse, we suggest that in building rcsilient, 
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fruitful liaisons with industry, universities would do well to consider the fol­
lowing strategies: 

1) Recruit and hold on to the very brightest people. 
2) Emphasize readiness rather than planning. 
3) Deliberate on the balance to be struck between: 

a. local and global aspirations. 
b. quantity and quality ( e.g., number of studcnts versus quality of 

education). 
c. requirements to respond and lead, sustain and innovate. 
d. seeking benefits and tolerating or avoiding risks. 
e. long-term benefits and short-term gains. 

4) Support programs like CONNECT and corporate affiliates programs 
that increase the permeability of the institution, track and nurture 
university-industry interactions, and provide a forum for dialogue 
with industry leaders to better understand the interests, culture1, cur­
rent and future needs of the ambient economic cluster. 

5) Support the highest-quality graduate education to equip students 
preparing to enter the workforce with the broadest knowledge base 
and skills to join existing businesses or start ncw companies. 

6) Embracc the role of honest broker in gathering, synthesizing and 
disseminating knowledge. 

7) Maintain awareness of local economic, political and environmental 
issues and work with the community to solve problems. 

8) Craft sensible, flexible gmdelines for university-industry interaction, 
but evaluate the justification, merits and potential risks of collabora­
tions on a case-by-case basis. 
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Facilitating Lifelong Learning in 
a Research University Context 

Mary L. Walshok 

INTRODUCTION 

T
he paradox of the modern research university is that it is not changin,g 
fast enough and it is changing too fast. Where it is changing is in the 
speed, the quality, the diversity and the expanding potential value to 

society of the knowledge it is creating. Wherc it is not changing is in how it 
organizes, disscminatcs and intcgratcs the rapidly changing substance and 
forms of knowledge within the society it ostensibly serves. The greatness of 
the modern research university resides in its extraordinary knowledge devel, 
opment capabilities and in the preparation and certification of young adults' 
mastery of that core knowlcdge. The weakncss of the modern rescarch uni, 
versity lies in its failure to mtegrate into its core culture and practices Jifc, 
long knowledge dissemination and mtegration capabilities equal to Its 
knowledge creation activitics. 

Such capabilities arc essential today because of the increasingly significant 
role academic knowledge plays in economic, organizational and civic spheres 
and because of the increasingly significant value that access to these sphcres 
represents for knowledge dcvelopment activities within research universtties 
themselves. Thcsc dissemination and mtegration capabilities are also cssen, 
tial because profcssionals, practitioncrs and citizens from all walks of life can 
no longer be effective when the half,life of basic knowledge in increasing 
numbers of arenas is fivc years or less. They need access to learning opportu, 
nities lifelong so that they can continuously acquire and integrate "new" 
concepts, principles and practices as well as shed no longer valid "old" con, 
cepts, prmciples and practiccs. Finally, the nccd for a culture and organiza, 
tional capacity as attune to knowledge integration lifclong as it is to knowl, 
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edge creation has a political and resource dimension. As the challenges of 
living, working and assuring prosperity become ever more complex and 
multi,dimensional, the growing disconnect between the highly specialized 
disciplines within the university and 1t's attendant inability to constructively 
engage very real societal needs for information, analysis and interpretation 
could erode public and leadership confidence in the research-knowledge 
dcvelopment process. 

lt is the premise of this chapter that the modem research university has a 
unique and essential role to play in lifelong leaming activities, which enable 
continuous interaction between the academy and the society in support of a 
number of individual, organizational and civic needs. This role is one which 
is grounded in the key differentiating features of research universities. These 
include habits, as well as rules, of discourse, analysis and documentation of 
scholarship and systematic research, which in tum inform generalization, 
mterpretation and, ultimately, action. At its core, the research university 
represents a set of values and disciplined practices with regard to gathering 
information, organizing principles and knowledge development. These are 
the essential "t:ools" or "skills" of the academy and t:hey are, in tum, those 
required for lifelong leaming, particularly in advanced, rapidly,changing 
conditions. 

The disconnect: between the central knowledge act:ivit:ies of the universit:y 
and the needs of society arises, because the culture and organization of 
knowledge work wit:hin the university is based on increasing levels of special, 
izat:ion, whereas the integration of knowledge-whether it be in a product, a 
social problem, an organizat:ional practice or a cultural t:rend-requires inter, 
disciplinary and cross professional knowledge. The central lifclong lcaming 
challenge confronting research universities t:oday is how to "bridge the gap" 
bct:ween cultural values and organizational practices t:hat remforce specializa, 
tion and the fragmentation of knowledge within the academy and the grow, 
ing need for the integration of multiple knowlcdge resources throughout: 
society. 

The l 1felong learning challenge facing the modem research uni versity is 
not: about abandoning a commitment: t:o "free" inquiry in favor of current:ly 
"uscful" knowledge. Nor is the challenge one of abandoning "useless" theory 
in the service of more "applicd" objectives. The challenge to rcsearch urnver, 
s1t:ies is also about more than the need for increased "public service" or 
rcsponsiveness to "new markets." The challenge ts fundamentally about: the 
changing role of knowledge in society and the need for integrative and bridg, 
ing mechanisms suitable t:o the modem rcqu1rements for knowledge in light: 
of its diverse and rapidly changing forms. This chapter therefore addresses 
t:hat challenge by focusing on three spheres of activit:y for which research 
university knowlledgc is continuously essent:ial: economtc growth and trans, 
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formation; professional and workplace competencies; and civic capacity. [t 
also suggests a variety of ways in which universities can and are creating 
mechanisms that "bridge" the work of the academy and the knowledge needs 
of society in cross,disciplinary and integrative ways, thereby addressing life, 
long learning needs simultaneous with retaining research excellence. 

THE CHALLENGE 

ln a collection of essays entitled A Digital Gift ta the Nation (2001 ), the dis, 
tinguished co,editors Newton Minnow and Larry Grossman remind the 
reader of a series of "farsighted investments" in higher education made by the 
United States over three centuries without which the country would not 
have achieved it's greatness in both economic and civic affairs. They cite in 
particular three public investments that assured an educated citizenry and 
productive economy: the 1787 Northwest Ordinance setting aside public 
land to support public schools in every state, thereby building literacy 
throughout a new nation; the 1862 Morrill Act which led to the establish, 
ment of one hundred and five land,grant colleges, which today represent the 
backbone of America's global preeminence in research and higher education; 
and the 1944 Gl Bill, which provided access to higher education (previously 
primarily available to elites) to over twenty million everyday American citi, 
zens, men and women who fought in World War Il. 

Minnow and Grossman are advocating a fourth such 21 st century invest, 
ment, wh1ch would "open the door to a knowledge based future" for all 
Americans. They are recommending the creation of a multi,billion dollar 
Digital Opportunity lnvestment Trust to be derived from revenues the 
United States federal govemment will eam from it's auctions to telecommu, 
nications providers of "the publicly owned electro,magnetic spectrum, the 
twenty first century equivalent of the nation's public lands of an earlier 
time." ln their introduction to the collection Minnow and Grossman open 
with a powerful assertion: "ln the age of information, the nation's prosperity, 
its democracy, its culture and its future will depend as never before on the 
training, skills, ideas and abilities of its citizens. The people's access w 
knowledge and leaming across a lifetime in the sciences and humanities must 
become a national imperative in the emerging knowledge,based economy". 

l begin this essay on lifelong leaming and the future of the research uni, 
versity with this reference to underscore how central this issue has becomc to 
leadership in the U.S. and to suggest how broadly we need to think about: the 
challenge as we more thoughtfully and systematically conceptualize and 
implement comprehensive lifelong leaming strategies within the great public 
research universities of Europe and America. 
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Without a guiding conceptual framework which addrcsses: a) the role of 
knowledge across the full range of human activity; b) the various types and 
forms of knowledge to which citizens nced lifelong access; as well as c) the 
unique capabilities of research universities to relate to a) and to b), we can, 
not arrive at a thoughtful and comprehensive strategy. There arc growing 
numbers of "apologists" for specific forms of continuing education and exist, 
ing programs of "outreach", "service" and "extension." What is lacking, how, 
cver, is a framework for thinking about these activities, one which integrates 
lifelong leaming into the central mission of rcsearch universities in light of 
the national "imperative" articulated by leaders such as Minnow and Gross, 
man in tne United States. 

The cnallenge is conccptual and practical. It requires thinking about three 
distinct issues: 

• Better Understanding the New Imperatives for Lifelong Leaming. 

• Developing Concepts and Metaphors Useful to Thinking About 
Lifelong Leaming in a New Age 

• Building Institutional Capacity for Lifelong Leaming Within 
Research Universities. 

BETTER UNDERSTANDING THE NEW IMPERATIVES FOR 
LIFELONG LEARNING 

Our post:,modem world is charact:erized by perpet:ual change and uncertaint:y. 
Individuals, organizations and communities must continually adapt, shed old 
practices and structures, integratc new information, skills and systems for 
accomplishing desired ends at home, at work and in the community. That is 
why we live in a knowledge age. We have corne to recognize that leaming 
throughout life is the only way to manage or adapt to change. 

This continuous change is driven by many factors, but it can be broadly 
understood in terms of three macro,phenomena which touch all communi, 
ties: the spced of technological change; massive demographic shifts; and glo, 
balization. 

The forces of technology are everywhere, not just in the putative "new 
economy" of dot coms, biosciences, composite materials and bioinformatics. 
Advances in science and technology result not only in new products and 
industries, they transform tradi tional ones: agricultural food processing 
becomes as important as food production; computer design and cutting 
equipment changes clothing and fumiture manufacturing; super,computer 
simulated earthquakes, drug testing, prosthetic device assessments change 
how we research complex questions previously requiring natural settings. 
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And so, regardless of our level of educational attainment, the content of our 
lives and work is continuously shifting and we must leam new things. 

The forces of demographic change go far beyond the usual indicators of 
population concentration in urban centers throughout Europe and America, 
or the growing numbers of elderly as a particular percentage of our popula, 
tion. The challenging implications lie in facts such as that 11 % of the 2 mil, 
lion population of the City of San Diego is Filipino and 6 % is African 
American; or, that, today, in the United States, there are more Muslims than 
Jews and more Buddhists than Episcopalians. Also, more Americans work for 
companies owned by women than Fortune 500 companies. Ninety,fivc per, 
cent of the new jobs in the United States (33 % of jobs available are new, 
while another 33 % are becoming obsolete) are being created by small entre, 
preneurial companies. These demographic trends speak volumes about what 
one has to "know"-sometimes unleam, always releam-in order to effec, 
tively develop management and leadership skills; design, manufacture and 
scll products; teach childrcn; treat patients; run succcssful cincmas, book, 
stores or arts and cultural organizations. 

Finally, globalization-the fact that ideas, invcstment capital, manufactur, 
ing and distribut10n centers, suppliers and markets are no longer conccn, 
trated cxclusively in a few major cities but are present, accessible and mobile 
across the globc-means that local communities, rcgional supplicrs and pro, 
duccrs, consumers cvcrywherc arc as affected by developments in London or 
Hong Kong as thcy are by Washington or Sacramento. It also means that 
universal human questions, such as cnvironmental sustainability, hcalth and 
diseasc, war and pcace are affected by many more places and at much faster 
rates, so that global intelligence becomes as vital a requirement of citizensh:tp 
in Des Moines, Iowa or in Bergen, Norway as it is in New York, Paris or Ber, 
lin. 

The force of these factors-technology, demography and 
globalization-also gi ves risc to a paradox of modem times which it is esscn, 
tial to grasp when thinking about lifelong leaming and research universities. 
Everything local is affected by macro trends, often driven by developments 
outside one's region, and yet the only way to understand, hamess, shape and 
integrate these forces into our civic and work lives is through local and 
regional initiatives. These mitiatives must support continuous leaming and 
facilitate the integration of new knowledge and skills into the daily activ1ties 
of individuals, organizations and communities in their regions. That is why 
citizens, mdustry leaders, pohticians and "do gooders" everywhere are caLling 
upon universities to become more engaged. Today, university engagement 
means not just producmg the research and scholarship that is shaping the 
macro drivers of economies or the initial credentialing of the intellectual and 
human capital contributing to the economy and society. A new form of 
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engagement is essentiaL This form of engagement acknowledges that mcreas, 
ingly the key users of knowledgc are regionally based. Thus, it requiœs a dis, 
tinctivcly regional approach to meeting the lifelong leaming needs of corn, 
munitics, organizations and individuals in the university's locale. 

This regional focus does not conflict with traditional research and teach, 
ing roles serving global knowledge developmcnt. Rather, it can add a new 
dimension to the work of the modem research univcrsity, a dimension with 
which, however, the university's currcnt culture, organizatton and leadership 
are ill,cquipped to deaL What is required is added capacity, rather than a 
transformation of mission. Research, scholarship, residential degree programs 
are all respected and valued hallmarks of the modem university. However, in 
this ncw age of regionalism, the university must also cmbrace a commitment 
to local engagement, knowledgc integration and the need for lifelong leam, 
ing, if it is to sustain its social value and political support as well as its intel, 
lectual integrity. 

DEVELOPING CONCEPTS AND METAPHORS USEFUL TO 
THINKING ABOUT LIFELONG LEARNING IN A NEW AGE 

The lifclong knowledge needs that must be addrcssed regionally are of at 
least thrcc distinct types, based on the sort of forces that continuously chal, 
lcngc and shift the contours of regional economies, critical social institutions 
such as schools, hcalth care systems and local govemment, and the compe, 
tendes of the regional professional and managcrial workforce. Research uni, 
versitics arc the logical centers of ncw knowledge for thcse challenges. This 
is because of 1) the potential contributions of science and technology 
research to development of high wage jobs through the growth of ncw 
globally competit:ive technology based industries drawing on the unique 
intellectual cap1 tal in and around the uni vcrsity; 2) their cutting,edge 
degree programs, wh1ch prcpare and crcdential a cadre of potential workers 
and professionals, as well as their capacity to organize and authenticate emer, 
gent and cross disciplinary knowledge cssential to advanced forms of con, 
tinuing cducation and practitioner credentialing and 3) thcir long traditions 
of scholarship and discourse in the arts, humanities and social 
which link them to global conversations and perspectives representing valu, 
able rcsourccs to community problem,solvmg and citizen cducation. Univcr, 
sitics nccd to think about thcir connections to community lcarning nccds in 
ways that addrcss all threc roles. 

Univcrsitics rarcly think this comprchensivcly however. They tend 
instead to point to individual initiatives, which oftcn arise out of self rcfcren, 
tial necds and intcrests-an industrial affilia.tes program in engineering; high 
fec professional and management part,time degree programs; associates and 
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friends of this gallery or that theater program. Rarely do the research univer­
sities in the United States develop comprehensive lifelong leaming stratcgies 
that serve the many corners of their communities who want to leam and 
grow. Too often, they focus only on those sectors with the wherewithal to 
fund the more specialized interests of the faculty or particular leaming con­
stituencies. 

To build capacity for genuine engagement with the region requires a cor­
porate sense of mission vis-à,vis the region, one that addresses at least three 
types of distinct but ovedapping knowledge needs: 

• The need for innovation through science and technology, which sup­
ports regional economic renewal through globally competitive indus­
trial applications of technology as well as entrepreneurial enterprises. 

• The need for education and credentialing programs, which not only 
launch people into careers and professions but address their life long 
needs for rctooling, up-grading, inter-disciplinary and cross profes­
sional education and training. 

• The among citizens and vital social institutions to understand 
the forces shaping their effectiveness, as well as forums and settings 
which develop and integrate regionally relevant knowledge to help 
them adapt and change in ways that assure continued well being in a 
democratic community. 

In other words, the university leadership-faculty, administrators and 
trustees---has to be thoughtful and strategic about where it can add the most 
regional value vis-à-vis: 

• Economie renewal and development 
• Workforce training and continuing professional education 
• Community problem solving and citizen education. 

A broader conceptual framework for thinking about lifelong leaming will 
result in different kinds of activities and collaborations campus-by-campus 
depending on regional differences. However, in any context, the knowledge 
resources of research universities can be responsively and appropriately mobi­
lized around these three imperatives. 

In addition to a broader framework for defining the mission and purposes 
of lifelong leaming, universities need to become a) listeners not just teach­
ers; and b) present themselves as "hubs" of knowledge rather than the e Kcl u­
si ve sources of knowledge. To be regionally effective and professionally rel­
evant requires a commitment to listening and leaming about and from 
diverse regional constituencies as well as high levels of expertise in a field. 
Listening is essential to assessing what aspects of the university's knowledge 
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capabilities are most relevant and can be most useful to the community, as 
well as what parts of the university's intellectual work can be positively 
enhanced by the knowledge and concems residing in the region. To achieve 
this req uires genuine dialogue and collaboration between the higher educa, 
tian institution and the community. The traditional knowledge work of the 
academy-basic research, scholarship, and degree granting-is shaped prima, 
rily by national and international communities of discourse, evaluation and 
authentication. Today, university knowledge also needs to be informed by 
the peculiarities of local factors and concrete experience in order to be 
regionaHy relevant. Thus, the lifelong leaming agenda needs to be informed 
and validated by a regional constituency, as well as by principles and exper, 
tise anchored in more national systems. The idea of "shared agenda setting" 
is the critical concept here. 

A thtrd concept for thinking about developing an institution,wide lifelong 
leaming capacity is the notion of the university as a "hub" of knowledge 
rather than as the exclusive source of knowledge. The mandarin culture of 
too many research universities presumes scientific and academic forms of 
knowledge and discourse are superior to less well developed forms of knowl, 
edge evolving out of lived experience and the practical uses and applications 
of information. However, the methodological rigor of much scientific and 
scholarly work requires "screening out" contaminating variables, developing 
a precise and often esoteric language, separating facts from values and time, 
frames that rarely include a sense of "urgency" about coming to closure or 
solving a problem. The successful application of knowledge requires integrat, 
ing these "messier" forms of knowledge with "purer" forms of academic 
knowledge. Successful lifelong leaming initiatives-be they focused on eco, 
nomic development, continuing education, community problems or civic 
education-cannot succeed without the university seeing itself as a con, 
vener, a broker, an integrator, an authenticator and interpreter of knowledge 
across many communities-lay and academ1c--and across many disciplines. 
If the university persists in asserting that its specific forms of knowledge are 
more valid and that its forms of expertise are superior, it cannot build the 
sorts of robust lifelong leaming connections that will enrich the work of bath 
the academ y and the communi ty. 

Thus, three key 1deas need to conceptually frame strategic thinking about 
lifelong leaming in a research university context. 

• Lifelong lcaming needs to be an institutional mission and broadly 
understood in terms of its form and content. At a minimum, it should 
include initiatives that can support a) the continuous renewal and 
development of regional economies; b) the continuous leaming 
needs of regional labor pools, executive and professionals across a 
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variety of fields and institutions; c) community and organizational 
learning and problem solving in times of continuous change; and 
d) civic education and enrichment relevant to understanding the 
forces shaping the quality of life and democratic proccsses in the 
region. 

• Because most lifelong learning initiatives are regionally anchored, 
regional knowledge, experience and voices need to be integrated 
with the global academic knowledge base and resources the univer· 
sity represents. This means collaboration and shared agenda setting 
must shape most lifelong learning initiatives. 

• The university's position at a regional level cannot be that of an 
intellectually superior source of indisputable expertise. Rather, it is a 
"hub" of knowledge resources, equally adept at harvesting and inte · 
grating community and academic knowledge. It needs to be an "hem· 
est broker" in arenas typically fraught with special interests, incom-­
plete facts and an absence of trans .. regional perspectives. The 
university's knowledge gathering, authenticating and interpretive 
capacity is as important regionally as the distinctive areas of expertise 
within the faculty. 

BUILDING THE CAPACITY FOR LIFELONC LEARNINC WITHIN 
RESEARCH UNIVERSITIES 

If thesc three broad conccptual frames are correct, then the institution.al 
capacity to play convening, listening, agenda setting, authenticating, inter~ 
pretative and translational roles nceds to be an integral part of the universi· 
ty's culture and organization. It requires academic professionals who are good 
Facilitators and interlocutors. This means offices, which can organize, docu­
ment and record community input and conversations. lt requires spccialized 
staff and facilities to implemcnt events, roundtables, forums, courses and 
seminars based on consultative meetings and wide inputs. This mcans 
resources-line items in campus budgets, grants and underwriting, fees for 
services-to support the dclivery of programs and lcarning, as well as to glve 
mccntives to new forms of faculty engagement and new approaches to gath­
enng and devcloping regionally .. relevant knowledge. Finally, it requires cred­
ible, strong leadership in the highest administrative and academic councils of 
the university in order to assure its integration with traditional research and 
tcaching activities. 

The most crit1cal organizational issues may not be such things as new tcn· 
ure pohcies, new rewards for mdividual faculty or for activities, wh1ch are 
primarily led and defined by faculty experts. More critical may be the integra-
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non of faculty professionals and community expertise through a collaborative 
process which assures programs and educational initiatives which draw upon 
the intellectual standards, expertise, and knowledge resources of the univer, 
sity and the community. The challenge is an institutional one, nota problem 
of individual faculty on their own, without proper support, getting involved 
in individual public service. Universities nced to have an academic and 
administrative infrastructure in place that allows them to serve lifelong 
leaming needs in a highly interactive way. Campuses need offices and prof es, 
sional staff who can work with faculty to develop academic programs that 
build vital social and economic partnerships with their communities. This 
new infrastructure of support should also provide places for meetings, dia, 
logues, instruction regional research capabilities and a complement of skilled 
professional and ongoing programs essential to building continuing relation, 
ships with community constituencies. 

All of this requires professionals and processes that contribute to the 
capacity of the campus and its constituencies to engage in problem solving. 
This could be through such things as continuing professional education; 
technical assistance to schools, hospitals and companies in transition; or the 
commercialization of research that can be uscd in enterprise development or 
job crcation. There need to be institutional mechanisms that facilitate ongo, 
mg community dialogues, which engage the full range of campus disciplines 
and the diverse needs of changing communities. This requires a new kind of 
knowledgc professional, who can work with faculty and the community to 
dcvelop intellectually enriching activities as well as programs of community 
value. 

The research univers1ty's lifelong leaming agenda goes well beyond the 
provision in specific schools of support to implement existing dcgrees on 
a part,time basis or instructionally focused continuing education programs in 
classrooms for profcssional credit taught by practitioners. These are essential, 
but not enough. If the agenda includes assistance in regional economic 
development, leaming partnerships around organizational and community 
renewal and change, civic education and community knowledge, as well as 
regionally focused research and technical assistance programs, then universi, 
ties will need to develop institutional mechanisms and academ1c teams with 
d1stincnve characteristics. This includes intellectual bridging skills, convcn, 

capabilities, local knowledge dcvelopment capabilities and academic pro, 
gram delivery capabilities (Ehrlich, 2000). 

The University as Convener 

It is imperative that campuses invcst in offices and people with the authority, 
skill, time and resources to organize conversations across academic fields and 
special interest communities. This is not an easy task. To be a convener 
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requires a number of characteristics that many campuses do not possess 
among existing faculty, staff, or administrators. Community links through 
which issues and conccms can be fed into the campus arc essential; this 
means people on campus committcd to and charged with listening. To know 
to whom the campus needs to listen and what constituencies should be con­
vened also requires an accurate map of the social and economic world in 
which the campus is located. Who is responsible for developing and updating 
these maps and what competencies do they need to do this? 

Convening requires a network of active relationships both on campus and 
in the community to mobilizc appropriatc expertise and leadership to address 
the varied dimensions of the civic agenda. Research universities, in particu­
lar, are typically not good at this, because of the highly specialized and self­
rcfercntial character of so many acadcmic fields and the narrowly defined 
missions of offices charged with community outreach and public service. 
Nonetheless, there are knowledge professionals or public intcllectuals in 
many cases who, if integrated into the academy, could be catalytic agents in 
brokering the highly specialized programs and departments within the acad­
cmy that are potentially relevant to a knowledge problem in the larger soci­
ety. For example, assuring a responsive community healthcare system rcqwres 
knowledgc not only of up-to-date mcdical practices, but of culture, religion 
and gender in communities with new immigrants; of citizen attitudes and 
public policy if systems need changing; of local history and relig10us values m 
the face of changing social dynamics and new ethical dilemmas. Engaging 
diverse forms of knowledge in sensitive and integrative ways is something 
research universities could do exceptionally well if they have proper people 
to play these "knowledge bridging" roles. 

New Kinds of Knowledge Professionals 

Coalescing academic expertise, community know-how and research and 
dcvelopment resources to fill regional knowledge gaps, organize information 
and elucidate issues is a formidable challenge. This is because, at least in the 
United States, higher education since World War II has been focused on 
developing deeper (and narrower) academic disciplines and increasingly spe­
cialized expertise. The ability to operate simultaneously in the world of the 
esoteric academy and that of the everyday layperson is a capacity fewer and 
fewcr people have. Thoughtful joumalists, specialty magazine writers and 
editors, research librarians, documentary filmmakers, art and culture curators 
and community and extension educators typically are very good at this. They 
represent professionals who have choscn to be interlocutors and interpreters 
of ideas, values, and cultural forms to selected publics. As such, they repre~ 
sent bridges betwecn specialists and generalists and, most importantly, they 
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are able to translate the central conccms and ideas of each community to the 
other .. 

lt is this sort of quality of mind and communication skill that is essential 
to developing shared agendas and harvesting the diverse knowledge resources 
needed t:o address complex lifelong leaming needs. Universities need to draw 
people with these qualities into partnerships with faculty and community 
representatives to build knowledge and understanding. These partnerships 
can yield research projects, educational initiatives of value to the region, as 
well as traditional students and community forums of regional significance. 

Program Delivery Capabilities 

The prior two capabilities relate to forms of interaction, styles of agenda set, 
ting, and qualities of people essential to building partnerships that can simul, 
taneously serve academic and community knowledge needs. Program deliv, 
ery relates to the nuts and bolts of tuming a well,developed academic 
community plan into activities such as a community forum, an applied 
research project, a publication for a community readership, or a professional 
development seminar. There is a significant component of management, 
marketing, and financial expertise that goes into effectively implementing 
these hybrid programs. As such, they represent significant investments. How, 
ever, if properly designed and administered, they can also attract private 
funders, qualify for grants and contracts, secure corporate sponsorships and 
underwriting, and charge tuition or fees. 

There is much to be said for some sort of centralized coordination fonction 
to handle such a full range of lifelong leaming programs and services. The 
capacity to support such a wide range of lifelong leaming activities is at a 
minimum linked to six essenttal organizational characteristtcs: 

• Support from Senior Administration and key academic leadership at 
the university, especially the Chancellor and Provost. The leader of 
the life,long leaming unit needs to be a member of the Leadership 
Councils, participate in senior Deans meetings and interact regularly 
with the Provost and Faculty Senate. 

• Highly qualified professionals leading all of the lifelong leaming ini, 
tiatives. There have to be competent and credible people, who 
articulate and advocate the mission as well as facilitate partnerships 
and program development. Such persans nced to be full,time, aca, 
demically qualified, and intellcctually engaged as well as community 
focused. They are the champions, the visionaries, and the catalytic 
agents in the academic/civic partnership. Typically these profession, 
als are PhD's, MBA's and attorneys, and similarly prepared individu, 
als. 
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• Space and Support Staff. Therc necd to be places where people can 
mcet, converse, learn, rescarch, create and, even, park. There need to 
be people who answer phones warmly, who schedule events, set up 
meetings, keep notes and records, follow up on promises made, super­
vise students, attend events, and are involved in the community. 

• Communications. Thcrc necd to be mechanisms and staffing to 
facilitate regular communication about opportunities, aspirations, 
needs, achievements, and findings. Thcsc include newsletters; occa­
sional papers; reports; joumals; issue and research briefings for the 
media, decision makers, and elected officiais; information-rich radio, 
television, and internet series. They also include marketing and PR 
expertise. These skills arc not typically located in university public 
information offices. 

• Business Functions. Managing budgets, developing contract and 
grant proposais, acknowledging donors, and forming strategic part­
nerships on and off campus require administrative, legal, and finan­
cial expertise. Once again, student enrollment and grants administra­
tion systems m research universities are not well suited to lifelong 
leaming financial and administrative services. 

• Diverse Sources of Funding and Political Support. Finally, comprc­
hensive lifelong leaming strategies rcquire cash and political support. 

Lifelong leaming cannot be the pet project of a single dcpartment, func­
tion, or dean. lt cannot be exclusivcly financed by a short-lived foundation 
grant or special legislative allocation. lt cannot be wholly dependent on fces 
for services or market nceds that often overshadow an intellectual agenda. lt 
must represent many stakeholders, many advocates and many sources of 
financial support just like other campus programs in research universities. 
Even if implemented through a single centralized campus unit, lifelong leam­
mg must reflect diverse campus and community interests. 

CONCLUSION 

In conclusion, it may be useful to share the experiences of one of the more 
dynamic, young research universities in the United States, the University of 
Califom1a, San Diego. Our cxperience is interesting bccause wc have bc:en 
able to dcvelop a campus culture and an approach to academic program ini­
tiatives which is highly mnovatlve, m part becausc the campus has not had 
to deal with decadcs, much less centuries of traditions and establishcd intcr­
ests. The campus has thereforc devcloped a numbcr of intcrdisciplinary 
rcscarch programs and pioncercd a varicty of acadcmic fields such as cogni­
tive psychology in a manner that has brought significant national and inter-
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national attention to the faculty. Currently UCSD is ranked number seven 
in the United States in annual research funding. Nineteen of its graduate 
programs are ranked in the top ten nationally. ln addition, a disproportionate 
number of faculty (based on size) are members of the national academies of 
science, engineering and medicine. This is true as well for awards such as 
Nobel Prizes, Macarthur Fellowships and Guggenheims. 

ln the context of a young prestigious university, UCSD, the development 
of a robust lifelong leaming activity has honored many of the principles 
described throughout this article. Over a twenty,year period, with signifi.cant 
support from the office of the Chancellor and senior academic officers, the 
university's linkages to the San Diego region have grown in complex and 
meaningful ways. For example, an important emphasis has been placed on 
helping assure that the presence of a research university and related research 
institutions in San Diego benefi.t the regional economy. To this end, the uni, 
versity developed an Executive Program for Scientists and Engineers empha, 
sizing the sorts of leadership and management skills required in science based 
companies. lt has been operating very successfully for more than seventeen 
years. Over the last fi.fteen years, the university has also been home to UCSD 
CONNECT, a program focused on networking the competencies needed to 
start and grow science based companies, which create high wage Jobs and 
new forms of regional wealth. The CONNECT program, through more than 
eighty events annually, has helped develop a community of entrepreneurship 
that is unparalleled. Scientists and engineers internet on a regular basis with 
attorneys, accountants, management consultants and venture capitalists, in a 
manner which enhances the science knowledge in the business service and 
management communities as it builds entrepreneurial "know how" and busi, 
ncss development skills among leaders of promising science based companies. 

With regard to relating to the ever,changing needs of a regional profes, 
sional and managerial workforce, the univers1ty has developed ovcr the last 
twenty years an imaginative array of continumg education and executi ve 
education programs focused on key technology sectors such as lT, life sci, 
ences, environmental sciences and software. More than forty thousand 
adults, eighty percent of whom are college graduates, participate in these 
evening and weekend programs, which enhance their workplace skills or pre, 
pare them for new opportunities and requirements emerging in science based 
companiles. More than eighty certifi.cate programs (four to e1ght course 
sequences designed to ensure workplace competency) are offered through the 
university's Extension division. They include such things as COMA technol, 
ogy, teaching English as a second language, clinical trials management, bio, 
technology manufacturing or the design and construction of research facili, 
tics. In addition, the division offers a number of advanced institutes and 
seminars on top1cs especially pertinent to professionals in the regional 
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economy such as medicinal chemistry, math and science education in the 
public schools or doing business in a cross border environment. 

With regard to public policy issues and community change, the universiry 
has also supported the development of a variety of programs that are designed 
to fill regional knowledge gaps through research on topics of regional signifi­
cancc, newsletters, forums and roundtables which bring academic and corn­
munity expertise together. The San Diego Dialogue is a cross-border, 
regional, public policy initiative, which focuses on issues of community value 
and plays a interlocutory role between the expertise in the academy and the 
needs of the community. lt gathers data, sponsors public forums and seminars 
countywidc, as well as publishing a newsletter and occasional reports. Full y 
funded by foundations, memberships and corporate underwriting, the Dia­
logue has a distmctly reg1onal focus, but benefits from the intellectual 
resources of a great research university. A new initiative funded by the PE\V 
Charitable Trusts at UCSD is the UCSD Civic Collaborative. lt is a program 
that provides professional support as well as financial resources to link facult·y 
interested in research and teaching on topics of regional significance. Par­
ncular emphasis has been placed on such things as local history, recent 
demographic trends and cultural shifts, The Collaborative is helping to build 
a signifi.cant regional knowledge base that has both academic and public 
value. 

Finally, with regard to civic knowledge, the university has initiated a 
broadcast television station, which is unique in its focus. The purpos1~ of 
UCSD-TV is neither to provide distance leaming courses nor to be a conduit 
through which programming produced by networks such as the Public Broad­
casting Service are delivered to the San Diego region. Rather, the mission of 
UCSD-TV is to capture for broadcast and web casting important cultural, 
political and scientific events and programs of community value. The univer­
sity's commitment to growing civic knowledge is further supported by a vari­
ety of endowed public lectures and distinguished visitor programs, which 
have been set-up for the explicit purpose of bringing intellectual resources 
from around the country and around the globe to the San Diego region for 
public programs. Many universities have endowed lecture programs that 
focus primarily on faculty interests or undergraduate students. UCSD has 
been fortunate to secure endowments which support programs that benefit 
both the academy and the community simultaneously. 

The purpose of sharing these examples from the University of California, 
San Diego is not to suggest that the campus is a model for what ought to be 
clone. Rather, it is to demonstrate that it is possible to develop a very rich 
multifaceted approach to lifelong learning initiatives in a research universit·y 
context. A common theme in all of the initiatives at UCSD is a focus on 
spheres of activity and forms of knowledge that articulate well with a charac-
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ter of a rcsearch university. This means focusmg on support for science and 
technology based companies (as opposed to local retail or tourism) as a way 
to assist the regional economy. lt means emphasizing continuing professional 
and executive education for post,baccalaureate adults working in enterprises 
and professional fields that reflect the character of the UCSD campus such as 
research and development, high school and college teaching, medicine and 
healthcare management. It means approaching community forums and civic 
education in a manner that also takes advantage of the unique characteristics 
of a research university. By having national and global links for example, the 
campus is uniquely positioned to bring expertise from other communities and 
other regions to San Diego in a way that can inform local discourse about 
important issues, be they transportation planning, strategies for sustaining 
the natural environment, or innovative approaches to serving the needs of 
low,income children in urban school districts. In all of these cases, the fact 
that UCSD is a research university is an essential reason for the success of 
the programs. 

These programs are supported by fees, grants and contracts. They are 
highly valued in the region, because they make a unique contribution that is 
not replicated by other colleges and univers1ties, much less other lifelong 
leaming programs. Attracting more than $30 million dollars annually in fees 
and support, and employing more than 200 of the sorts of new knowledge 
"professionals" described in the earlier section of this chapter, UCSD's initia, 
tives in public programs and through University Extension reflect many of 
the principles suggested in this paper. 

Research universities across the United States and Europe have a distinc, 
tive regional role to play in the provision of lifelong leaming initiatives that 
address an increa-,ing number of professional groups, community issues and 
reg1onal economic challenges. They are uniquely positioned to be a resource 
and it is essential that leadership in higher education institutions of this 
character begin a more serious dialogue about the role they have to play in 
lifelong lcaming. Out of that dialogue, an institution,wide strategy needs to 
emerge, in which campus leadership, faculty leadership and community 
stakeholders are invested equally. Such a shared investment will make it pos, 
s1ble to build the financ1al and political support needed for a comprehensive 
institutional strategy, which includes a variety of highly interactive programs, 
a highly skilled professional academic staff and the needed support for pro, 
gram implementation. The research university intellectually is one of the 
most dynamic institutions in society today. It needs to be similarly dynamic 
in its approaches to organizing, dissemmating and integrating knowledge in 
society. 
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Facilitating Lif elong Education 

Leslie Wagner 

CHANGING DEMAND 

L 
ifelong education has become an increasing feature of the work of uni, 
versities over the past decade. The reasons for the increased demand 
for lifelong education have well documented. They are essen, 

tially the interlinked forces of technological and other change, increasing 
professional standards, globalization and growing personal responsibility for 
career development (Fryer, 1997; CIHE, 1998; Salmi, 2001). 

Scientifîc and technological change seems to be increasing at an e:xponen, 
tial rate. It is being created both in university research departments and 
through govemment and corporatc research and dcvelopmcnt. Changes in 
information and communication technology (ICT) arc the most prominent, 
but therc are significant brcakthroughs in many other areas, such as bio, 
sciences, biotechnology, pharmaceuticals, and medicine. The postgraduatc 
and cven the undergraduate curriculum in these subjccts is seriously out,of, 
date within a few ycars. Those rcsearching in these arcas, cven if thcy them, 
selves arc contributing to the change, must keep abreast of what othcrs are 
doing. Companies also need to maintain the understanding of leading,edge 
dcvdopments by thc1r scientific and technological and managerial in 
areas in which they operate. 

An oftcn neglectcd driver of lifelong lcaming is legislative change. This is 
sometirnes sttmulated by technological change (c.g., data protection or the 
use of cmbryos), but also by changing norms in soc1ety (e.g., hcalth and 
safety or pollution issues). Clearly, lawyers nccd rcgular updating of thcir 
knowledge, but so do many other profess1onals and managers. Therc is hardly 
any arca of professional or commercial activity which is not affectcd by regu, 
lar legislative change. In addition, notions of professional competencc 
change and standards that werc accepted prcviously arc more regularly chal, 
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lenged .. As a result of all these factors, continuing professional development 
(CPD) has become an integral part of professional activity and many profes­
sions now require a minimum annual level of CPD activity from their mem­
bers to enable them to maintain their license to continue professional prac­
tice. 

This concem to achieve higher standards and remain up-to-date goes 
beyond the professions to the general area of management. Legislative 
change impacts broadly across this area, most notably on health and safety 
issues and employee relations. More generally, the competence of managers 
at all levels in an increasingly competitive environment puts performance 
under greater scrutin y and updating of skills, attitudes and competencies at a 
premium. 

Increasing globalization of economic activity is fuelled not just by techno­
logical change, but also by other forces, and this in tum has an impact on the 
need for greater lifelong leaming. The huge investments in research and 
development needed to create major technological change in pharmaceuti­
cals, for example, require world markets for commercial exploitation and 
thereby reduce the number of firms able to compete in those markets. Capital 
is mobile, labor less so, and large groups of the population can find them­
selves without employment by corporate decisions to move manufacturing or 
headquarter activities across the globe. Increased globalizat:ion can mean that 
when a company is in commercial difficulties the impact across many com­
munities is much larger. For all these reasons, people pursue lifelong leaming 
not just to update their knowledge and skills but to re-orient their careers 
through new skills and qualifications. This more radical re-direction of 
careers is also fuelled by technological change making previous skills and 
qualifications obsolete and redundant. 

All these forces are making the notion of the lifelong loyal company 
employee a thing of the past-even in Japan. A job is no longer for life. lt 
may not even be for this year! One of the consequences is that employees are 
increasingly taking responsibility for their own career development and not 
relying entirely on their employer. They may seek employer support for thcir 
program of leaming, and enlightened and far-sighted employers will provide 
it. But the drive for identifying the program cornes from individuals antici­
pating their future career needs. 

CHALLENGE AND RESPONSE 

This wide range of forces has resulted in large and varied demand for lifelong 
leaming provision ranging from three or more years of PhD study to a one­
day updating course on recent legislation. The first example is most obviously 
provided by a university. Indeed in most countries it cannot be provided in 
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any other way and ir offers no challenge or threat to univcrsity tradition. At 
the other end of the spectrum, there will be many private organizations bet, 
ter able than a university to offer cost,effective one,day updating courses. lt is 
between these two extremes that the battleground between universities and 
other providers lies. The greater challenge, however, is within universities 
themsclves and it is one of culture and values. Only when that is resolved 
will universities be able successfully to meet the challenge from other provid, 
ers. Or, more precisely, only then will they be able to decide which chal, 
lenges from other providcrs they wish to meet. 

The traditional univcrsity through the 20th century saw itself, and contin, 
ues to see itself, essentially as a place of scholarship, research and the devel, 
opmcnt of the highest possible intellectual standards. Certainly thcse arc the 
norms and values of the individual academic. Students, it is argucd, need to 
be cxposed to this culture if they are to develop their intellectual potential 
and proceed on graduation to contributc most uscfully to rcsearch, the 
cconomy and widcr society. Students are important for all sorts of reasons 
(not least: fi.nancial), but the needs of the subject and the discipline corne 
beforc the nceds of the student. 

Even for the purists, however, continuing education has a legitimate place 
in higher education where it is related to the core value of research. Indeed 
the university is often the only place where exposure to leading,edge t:cchno, 
logical change can be experienced. Moreover, the purist approach has long 
becn diluted by higher education's central role in preparing people for the 
lcading professions, such as medicine and law. Over time, many other profes, 
sions from architecture to teaching have become subjects of study in univer, 
sities. lt follows naturally that continuing cducation and development in 
these professions is also seen as a fonction of universitics. 

Thcre is also the curious case of business education, largely ncglected for 
much of the 20th century at undergraduate lcvcl in the traditional universi, 
ties but increasingly sought as a mark of excellence at postgraduate and spc, 
cifi.cally post experience levcl. In the most traditional of universities, business 
education is seen exclusively as a form of continuing education linked to 
rcscarch. 

The picture would not be complete without reference to another form of 
continuing education which has typifi.ed the traditional universities, cer, 
tainly in the United Kingdom, and whose objectives are in complete contrast 
to technological and professional updating: extra,mural or adult education. 
lts focus is largely the humanities and social sciences and its purpose is to 
cducatc and stimulate the general population. Often uncertifi.cated, its values 
arc those of liberal humanitarianism, of making the scholarly resources in the 
university availablc to the wider population. 
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AU well,established forms of continuing or lifelong education have 
been increasingly challenged from a variety of sources in recent years. Uni­
versities are not the only source of scientific and technological discovery and 
leading-edge activity. Indeed, the doser the discovery is to the market place 
the more likely i t is to be found in the laboratories of the corporate scctor. 
And the more likely it is that commercial confidentiality will lead to corpo­
rations organizing their own updating for their staff. Increasing research part­
nerships between universities and corporations does not change this drive for 
technological updating to be more Individual Corporation focused. 

The challenge to universities on professional updating cornes both from 
the professions themselves and from private providers. And the issues here 
are ones of competence and attitude. A professional body may believe it is 
more in touch with the issues of professional updating than a university 
department and thus better able to provide what the individual professional 
is seeking. A private provider dedicated to updating courses and depending 
for its livelihood on performing well is likely to be more alcrt, flexible and 
focused than a university department for which this is not its central activity. 

Business education is a more complex area. On the one hand, the most 
prestigious of the traditional universities are able to flourish in the MBA and 
other post-experience areas relying on their research expertise and elitc sta­
tus. On the other hand, the price insensittvity of the market allows a high­
quality, private, non-university based sector to flourish in competition with 
the elit:e universities. And, below this level, much rougher forms of competi­
tion exist with a range of providers, including universities. colleges, corpora­
tions and private entities. 

In the U.K., even the liberal humanitarianism activity of continuing edu­
cation is under challenge, but less from competitive predators and more from 
the difficulties of funding. In the current instrumentalist culture, in wh1ch 
higher education and certainly contmumg education is expected to lead to 
economic retum, the utility of spending public money on leaming for plea­
sure is increasingly questioned. 

The Role of Technology 

Much has been made of the increasing role of information and communica, 
tion technology m challenging the role of higher education in lifelong lcam­
ing. The discussion is much confused and some clarity is rcquired. 

As has been argucd, higher educatton's role in lifelong leaming is under 
challenge, without any influence from technology. The challenge has arisen 
from questions about higher education's competence in and attitude towards 
lifelong lcaming and ambivalence about whcther it is a lcgitimate function 
of the academy. 
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The use of information and communication technology in leaming has 
existed for a long time. Audio and visual technology has been available for 
ovcr forty ycars and computer;managed instruction almost as long. The 
introduction of web;based technology has created a step change in the 
opportunities available. But the key point is that technology only providcs 
the opportunity. It does not by itself provide the change. That is stimulated 
by educational and market opportunity. The best example of this is perhaps 
the UK Open University. 

The Open University was established over thirty years ago and has gaincd 
a worldwidc reputation for its use of information and communication tech; 
nology. It began in 1971 entirely with an undergraduate program, widened 
this to post;graduate, and now has one of the most extensive post;expericnce 
programs in the country, if not wider afield. It is the lifelong leaming uni ver; 
sity par excellence. Most obscrvers praise its technological innovation 1 but in 
doing so thcy miss the point. 

Whcn the Open University was being established in the late l 960's, its 
foundcrs did not survey the most advanced technology available and ask 
thcmsclves how they should use it. They began with their cducational objec; 
tives and asked how they could best achieve them. The comerstone of the 
Open University's work is not technology, but access. Its core initial objec; 
tive was to offer the opportunity of a second chance for undergraduate educa, 
tion to adults who had not bcen able for a variety of reasons-cducational, 
persona!, financial-to go to univcrsity at the traditional age of 18 or 19. 
Contempiating how that opportunity might be provided across the country 
to people who had many othcr commitments, the obvious answer was dis; 
tance education. 

When the components of this distance cducation wcre considcred, educa; 
tional and cost cffectivencss were the overriding factors rather than technol, 
ogy. So the printed word, a technology first invented in the lSth century 
becamc the dominant featurc of the Open University's instructional package, 
and remains so to this day. Of course, other more advanced technologies are 
also used, mcluding radio, television, cd;rom, web and email, but the criteria 
remain the same: cducational and cost,cffectivcncss, not tcchnological deter, 
minism. 

Thi1' simple but powerful lesson of the Open University's experiencc is 
vitally important for understanding how technology may shape the role of 
lifclong leaming in the universities. Thcre arc too many examplcs of techno, 
logical solutions searching for an educational problem rather than the other 
way round. Yet the lifelong leaming challenge today is the same as that faced 
by the Open University over thirty years ago. How can cducational opportu, 
nities for continuing leaming best be providcd to people who are time, loca, 
tionally and possibly financially constrained and whose needs are likely to be 
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highly focused? In many cases, advanced technology may be the answer 
through, for example, the Internet, use of email and other electronic media. 
In other cases, it might be distance education using the postal service or 
radio. And in yet others, it might be a network of real not virtual study cen­
ters based on existing educational facilities in a range of locations. The Open 
University uses all these approaches. For its core undergraduate provision, 
the most used and popular forms of instruction are the written text distrib­
uted through the postal system and face-to-face tutoring in real study cen­
ters ! (Wagner, 1982). 

LIFELONG LEARNING AND THE UNIVERSITIES 

The key question is not how best universities can meet the outside chal­
lenges to their role in lifelong leaming but whether they wish to do so. The 
challenges are oncs of culture and values not technology. And language is 
also important. So far the words continuing education and lifelong educanon 
or leaming have been interchanged as if they mean the same thing. It is time 
to question this assumption and to ask "What's in a name !". 

"Lifelong Education" is an elastic phrase capable of being stretched to 
cover a variety of mcanings. It is the latest in a long line of expressions cover­
ing broadly the same activity. Veteran students of higher education policy 
will remember the arcane debates of the 1970s about the differences between 
recurrent education, continuing education and "éducation permanente" 
(OECD, 1973 ). In that sense, lifelong education, or lifelong leaming as it is 
increasingly called in the UK, is just the latest variant on the same theme. 

Or perhaps not, for different words should imply different meanings. The 
word "continuing" implies a continuation of something which has already 
started. Its conceptual framework is of an initial phase of full-time study to 
bachellor, masters or doctoral level. Continuing education is then what fol­
lows, after a break from study. It can involve, for some students, following 
courses from the "initial" phase, but for most students it involves shorter 
more ad hoc more flexible study leading to non-traditional qualifications, or 
cven to no qualifications. The motive for such study is usually occupational 
or professional need, but it can occasionally be driven by personal needs. 

This typical model of continuing education does not challenge the basic 
values and structure of the traditional system. It accepts its essential founda­
tions of an initial phase of full-rime study wh1ch changes slowly according to 
traditional academic norms. Whilst some "continuing education" students 
will study these "initial" courses, they will be a minority alongside those pur­
suing "initial" higher education and the courses will not be changed nor 
adapted to their special needs. The majority of continuing education stu­
dents will be taking different shorter courses outside the core provision. 
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However large such continuing education might be in volume, it is, in cul, 
rural terms, peripheral to the life of the universities and makes little impact 
on the lowering, let alone the tumbling, of the walls of academia. 

For some, the word "lifelong" means the same as "continuing". Its differ, 
ence, if any, is to inject freshness into an old concept amounting to nothing 
more than old wine in new bottles. It implies no change in the traditional 
model of initial and continuing higher education as two distinct and separate 
phases and therefore poses no serious challenge to the walls of academia. 

For others, "lifelong" means something very different to "continuing". It 
offers the opportunity for radical change. Lifelong is an all embracing con, 
cept. It does not follow anything. Lifelong covcrs the beginning, middle and 
end of the higher education experience. There may be still different phases or 
stages, but no one phase inherently has hegemony over the others. More fun, 
damentally, the phases must be integrated and a holistic approach to the pro, 
ccss adopted. The lifelong higher education needs of students require all 
phases to be subject to interrogation and the mitial phase perhaps most of all. 
Herc, embracing the concept of lifelong education creates fondamental chal, 
lenges to the walls of academia. 

An e ven more radical challenge is created by the use of the word "leam, 
ing" rather than "education". Both are nouns, but one views the process from 
the provider's perspective and the other from the student's perspective. Edu, 
cation is what universities provide. Leaming is what students experience. 
Using the word education from the student's perspective requires the use of 
the phrase "being educated". Using the word leaming from the university's 
perspective reqmres the use of the phrase "providing leaming opportunities". 
The words "education" and "leaming" on their own fall naturally on either 
side of the divide. Education is a supplier's word-it is what is provided. 
Leaming is a consumer's word-it is what is experienced. 

So the terms higher education or continuing education or even lifelong 
cducation bctray a, perhaps, sub,conscious, value system focused on a provid, 
er's perspective. However sincere the daim to be responsive to students, the 
value assumption in such a phrase is that provider's needs and judgments 
corne first. The walls of academia take precedence. The term leaming, on the 
other hand, heralds a radically different approach. Learning means stu, 
dent needs are paramount. So the phrase "lifelong learnmg" provides a 
double challenge to the walls of academia. I t means changing continuing to 
lifelong and education to leaming. This imphes abandoning the notion of an 
mitial higher education experience largely unchallenged in its core structures 
and processes, followed by a spasmodic continuing experience in a system 
organised from the provider's perspective and to their convenience. In its 
place cornes a holistic approach to higher education, responsive to student 
needs (Wagner, 1998). 
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If continuing education, as defi.ned above, is to be the underlying value, 
then the walls of academia will barely shudder, let alone be lowercd. 
Research and associated teaching focuscd on traditional undergraduate and 
postgraduate work will remain the corc activity and source of funding. If this 
is undertakcn successfully, there will be few fi.nancial pressures for change to 
crcate other sources of incarne. Continuing cducation will cxist as an adjunct 
to the corc activity and will continue to be regarded by the guardians of tra, 
dition as a pimple or abscess on the smooth face of academia. The most tell, 
ing proof of this is that, in many universitics, continuing education is pro, 
vided in a scparate dcpartmcnt and the acadcmics involved are not regarded 
as members of the dcpartmcnt that covers their discipline. Even where con, 
tinuing education and updating arc provided in the same department as the 
core research and tcaching activity, they arc often undertaken by different 
staff and have a lower status. 

lt is one of the great paradoxes of innovation, particularly in higher educa, 
tion, that, in order to enablc innovation to occur, it often has to be nurtured 
in a separate organizational cntity. With carcful tending the innovation will 
take root, blossom and be successful. ln its own terms, it will have achicvcd 
its objectives. However, the very fact that it is separate prevcnts its lcssons 
bcing disseminatcd to the wider organization or system. Indeed, its very si:~pa, 
ration legitimises the traditional activity. The forces of inertia and conserva, 
tism, which required the creation of a scparate organization or structure to 
produce rcform in the fi.rst place, in due course, prevent that rcform from 
permcating the rest of the organization. This is one of the lessons of the 
Open University's impact on the rest of the UK highcr education system and 
it applies also to how continuing education is organized inside an individual 
university. Separation may be the only way success can be achievcd but its 
very introduction is itsclf an admission of failurc (Wagner, 1985). 

An important cultural issue at the hcart of continuing cducation or lifo, 
long learning for the traditional univcrsity is the supposed distinction 
bctween education and training. The term continuing cducation not only 
implics a restrictive attitude to what is includcd in that term, but very spe, 
cifi.cally excludcs "training". This supposcdly lowcr,lcvel activity, traditional, 
ists argue, is not for universities and should be lcft to others such as colleges 
or private providers. lt ignores of, course, mstruction in for cxample, mcdi, 
cinc, law or architecture, which cxplicitly requircs "training" to cnsure corn., 
pctence for profcssional practicc. The lifclong lcaming university has no 
such prctcnsions. lt rccognizcs that lcarnmg is not only student ccntcred but 
cmbodics a widc vanety of lcaming, including skills leaming which is the 
function of training. 

A comprchensivc lifelong leaming approach will shake the acadcmic 
walls. Lifelong lcaming requircs scrutiny of the initial phase of higher educa, 
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tion as well as the continuing phase. lt requircs scrutiny of curriculum and 
pedagogy from the student's perspective as well as the tutor's. It requires flex­
ibility as to entry requirements, mode and method of instruction, and to the 
structure of qualifications. The lifelong leaming university still values 
research and the highest intellectual standards, but balances these objectives 
with those of meeting student needs. Moreover, its definition of students is 
much wider than simply undergraduate and postgraduate. It encompasses all 
those secking updating, upskilling, retraining and the attainment of the 
qualifications needed for career change. In the lifelong leaming university, 
the relationship between the initial and the continuing phases of higher 
lcaming is seamless, both culturally and organizationally. In such a univer­
sity, the academic walls certainly corne tumbling clown, but they are rebuilt 
with more transparent and user-fricndly matcrials. 
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The lndustry View of 
Collaborative Research 

Peter Lorange 

INTRODUCTION 

C 
olllaborati~e research is becoming increasingly important. It can lead 
to more effective generation of new knowledge, based on a comple, 
mentary division of labor between industry and academia. However, 

the benefi ts to industry and academia alike depend on how well this network 
relationship works. In this chapter, I first suggest a conceptual framework for 
the accumulation of strategic know,how and, also, for how to conceptualize a 
network organization for new discovery. How can collaboration between aca, 
demia and industry enhancc this? I then address six specific challenges 
regarding this collaborative task. Lack of attention to any or all of these 
issues can lead to potential dysfunctionalities. First, I attempt to identify 
potential practical problem areas when it cornes to collaborative research. 
Then, I discuss the question of how negative scientific results might be 
reported or dealt with. This then leads me to examine the question of publi, 
cation poltcies more generally. It is logical that general ethical concems are 
then reviewed. This ts followed by a discussion of the key economic con, 
straints and challenges of financing this research. It is essential to be clear 
about what the various parties are paying for--and what patterns of obliga, 
tion this might create. 

I have had a chance to discuss the above issues with seven 
practitioners-who shall remain anonymous-representing leading corpora, 
tions active in collaborative research. Three of these corporations are from 
the pharmaceutical area; one is from the software development area; two are 
from the food and nutrients area; and one represents a chemicals corpora, 
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tion. I am most grateful for the inputs from these cutting~edgc practitioners. 
However, the conclusions in this chapter arc my own. 

A CONCEPTUAL SCHEME FOR KNOWLEDGE GENERATION IN 
COLLABORATIVE RESEARCH 

The modem corporation is typically driven by a knowledge~based stratcgic 
approach (Von Krogh et al., 2001 ). lts success largely depends on whcther it 
has the relevant knowledge to pursuc meaningful strategies, above all, based 
on "sceing" and pursuing new business opportuni tics before they are obvious 
toits major competitors. 

To push for new knowledge that can expand a firm's strategy is therefore 
critical. This can perhaps be thought of as taking two directions. One would 
be to go after new interfaces with customers, through pursuing new market 
opportunities. Established strengths and proven bases for success could per­
haps be "exported" into new markets. The othcr would be to add new compe­
tencies to one's established business bases, thereby further strengthening 
one's business. These two approaches both build on what already works, 
either through a leveraging of one's prcsent business or a build-on to one's 
present business. Exhibit 1 illustrates this. 

Exhibit 1: Build on Established Strengths: Basic Competence-Based Framework 
for lnternally Generated Growth 

Lever age -----·- --~ 

N ew Entering new industries, 
Transform product categories 

or geographies ... t 
I_ r+Build 

Markets Protect & Extend Building 
new competenc1es 

Improving market position 
throughout 
the value chain 

through product extens10ns 
and new product introductions. 
Strengthemng 
existmg competenc1es 

Established 

ln Place Need to Add 

Distincti\le Competendes 

For executives and scientists heavily committed to scientific discovery, a 
tcmpting view might pcrhaps be that one should look for entirely new corn~ 
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petencies, to be applied to entircly new market situations-what we call 
transform in Exhibit 1. Research indicates, however, that this is typically a 
less realistic way of strategically building business success for the future. In 
contrast, it tends to be more effective to build mcrementally on one's present 
strengths by finding new distinctive add,on competencies (a build stratcgy) 
and/or by finding new market applications to utilize what already works 
(levcrage strategies). Interestingly, then, whcn a build-or altematively a 
leverage-strategy has been established, one can subsequently add a 
leverage-or build-dimension, so that one might evcntually achievc a 
transform strategy, but through a longer cvolutionary path. Thus, this is clone 
via an indirect route, not through direct pursuit of new "cloud nine" ideas 
based on cntircly new competencies and entirely navel market applications. 

Collaborative research can of course play an important role in all of this. 
Most of all, pcrhaps, it m1ght be effective when it cornes to adding new dis, 
tinctive competencies. The key herc is to make sure that the distinctive 
compctencies are such that they lead to a build strategy, and, further, that 
there is enough of a link with the present strategy of the firm. The collabora, 
tive research must lead to value,add,on capabilities to what is already work, 
ing. At times, however, the collaborative research may be too unguided, per, 
haps attempting to achieve a transform,type strategy which, as already noted, 
tends to be less effective. A safe gencral conclusion can now be made: col, 
laborat1lve research must be based on a clear strategic positioning of what is 
to be achieved within the firm's growth strategy. 

Before discussing the six more specific challenge areas identified, let us 
observe that the very context for collaborative research has changed due to 
the emergence of new web,based communications technology. Cooperation 
today must thus be seen in this new light. The new communications technol, 
ogy embedded in the web is enabling corporations and outside entities, 
including academic institutions, to collaborate in radically new ways. Virtual 
networks for research can be established between a firm and others. One can 
describe this as going from Research and Development to Connect and 
Dcvelop. Exhibit 2 illustrates this. 

Day (2002) reports on this type of cooperative pattern at Procter & 
Gamble. It involves a lot of outsourcing-reaching out for innovation 
through a web of connections. Specifically, Procter & Gamble is reported to 
have 600 websites readily available for access by its researchers and new 
product: developers, all linked up with outside sources containing the latest 
relevant thinking. Kimberly,Clark, IBM and Eli Lilly are reputed to follow 
this type of approach too. At Intel thesc networks arc called lablets. This 
trend towards web,based cooperative networks in R & D will certainly 
become even more common; it will reshape the role(s) of collaborative 
research. 
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IExhibit 2: From R & D to Connect & Develop 

Tra de 

Internai 
Development 

R&D 

Networks 

Ven ure 
Companies 

Consumer 
Insights 

Alliances 

Contract 
Labs 

Suppliers 

At this stage, a general cavcat should be raised. Most corporations will, of 
course, primarily make availablc on the web the type of information that 
thcy wish to communicate. This could, however, create an mformation,flow 

in the sense that the more euphorie, positive tidbi ts about one's reccnt 
projects may set norm to be communicated. On the other hand, rcalist ic. 
balanced research inputs may be lacking. This potential source of bias may 
thus in the end hamper network,based collaborative research between indus­
try and academia. 

Practical problems of cooperation 

Several key areas can be ident1fied. F1rst, the question of mtellectual property 
may be a central source of conflict. It is thus particularly important this 
1issue is well understood. The expectation equat10n between the two sides 

to be clear in terms of who finally owns the results of the common 
research efforts. It further has to do with a clear understanding of the costs of 
the project, meeting deadlines and ensuring correct reporting. A clear under­
standing when it cornes to reconciling possible time scale differences is also 
l<ey. Academia, for instance, may take a longer,term viewpoint, w1th a more 
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basic research focus, whereas the business sicle may takc a shortcr view and be 
more application orientcd. This may have profound cffects on how to inter, 
pret the intellectual property rights. Thus, who will finally own the results of 
the common research effort? The answer to this should, however, be abso, 
lutcly clear, stemming from comprehensivc contract documentation that 
takcs all the abovc issues into account. 

Second, as alrcady touchcd on, the time horizon for this research typically 
diffcrs. The opposite argument to the one outlincd above can, however, also 
be made, in the scnse that academia, faccd with a "publish or perish" pres, 
sure, m1ght indecd have a more short,tcrm focus, whercas business might 
take a longer,term view. Business might have the rcsourccs to take such a 
long,term viewpoint, which may no longer be the case in academia, one 
might argue. The "right" answcr to this controversy will of course dcpend on 
the spccific situation. lt will thcreforc be important to cstablish a good under, 
standing of what the time horizon diffcrences actually arc in each case. 

A third area of potcntial conflict may be whethcr academia will in fact be 
able to be truly indepcndent, doing bona fide frccstanding rcsearch, and being 
fully accountable for its research output in a scicntific scnse. There is contra, 
vcrsy here. Take, for cxamplc, the pharmaceutical industry. Scveral people 
have argued that there is "growing interfcrence by pharmaccutical companies 
in the conduct of clinical trials and the publication of thcir rcsults ... The 
rcliability of clinical trials, cssential for the devclopmcnt of ncw drugs, is 
incrcasingly imperilcd by conflicts of intcrcst, mappropriate involvcment of 
sponsors in trial design and management, and biased in publishing the 
rcsults. ln a highly competitivc world, the pressures may be simply too great 
for mdividual rcscarchers, universitics, medical journals or public agencies to 
stem the tidc of commercial mfluencc." (Financial Times, 2001 ). Thus, the 
wholc area of acadcm1c indcpendcncc is at the heart of a hcalthy coopcrative 
cquation. Prcmaturc dissemination of rcsults, for instance, without the full 
acadcmic rigor behind them, may be part of this problcm, sincc such results 
may not thcn stand up to scicntific quality principlcs. The toxicity issue in 
the pharmaceutical arca, for cxamplc, absolutcly must be addrcsscd when it 
cornes to dcfining quality. It is the paticnt's safety that should unqucstionably 
be at the ccnter when defining quality, not the urge to publish "intcresting 
findmgs" bcfore scientific rcsults arc absolutcly clcar. 

A fourth issue may have to do with the "silo cultures" in acadcmic and 
industry-bascd organizations alikc. It may be hard to work collaborativcly 
across such kingdoms. The resulting fragmcntation-lcading to isolated 
atmosphcrcs and non,cclcctic rcalities-can clearly hampcr the quality of 
collaborative rcsearch. This implics that a ccrtam lcvcl of maturity is 
rcquircd whcn it cornes to organizational culture. Thcrc must be a minimum 
degrce of openness. The "not mventcd hcre" attitude must be substitutcd by 
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a "now improved here" approach. The key is "to borrow with pride," as said 
at one of the firms interviewed. 

A final source of potential conflict may have to do with changes in the 
portfolio strategy of the firm and adjustments in overall risk taking, with the 
implications that these will have for various academic research projects. At 
the heart of this is a realization that risk must be balanced--this is critical for 
all scientific work. The fîrm must manage its portfolio of research proJects 
from a risk,taking perspective. This means that academic work on specific 
projects in the portfolio will have d1ffcrent nsk profiles-some will be more 
risky and some less nsky. If the direction the overall portfolio changes, this 
might lead to shifts in specific projects, redefining specific risk profiles. Simi, 
larly, the geographical mix of the firm's overall portfolio strategy may change, 
so that relatively more projects arc run in the United States, for instance, 
while relatively fewer are run in Europe. The spltt between basic sc1ennfic 
approaches to be pursued may also be adjustcd-relatively more cmphasis on 
chemical components research versus biochemistry rcsearch for the portfolio 
strategy of pharmaccutical firms, for instance. 

The key is to corne up with an overall balance, which is meaningful when 
it cornes to risk exposure, geographic split, types of focus areas, such as bio, 
chemistry versus chemical componcnts, etc. To manage this portfolio when it 
cornes to risk, geography, sc1cntific component focus, etc. is critical, part1cu, 
lady if one is going major innovations. In one of the pharmaceutical 
companies we examined, it was argued that biochemistry had been relatively 
too dominant in the portfolio relative to chemicals, and that too much of the 
research had been focused on the U.S. versus Europe. Further there was a silo 
mentality issue in the organization of this firm which tended to contribute to 
an imbalance in the reality of its portfolio. Top management clearly needs to 
dnve all of this. It is when this portfol10 balance is being shifted-a key pre, 
rogative of top management m any science,driven firm-that potential prob, 
lems m1ght arise when it cornes to cooperation with academia. Specific co], 
laboration projects may have to be dramatically adjusted-and it may be 
hard for the academ1c rcsearch teams involved to understand this without 
having access to the firm's (now revised) portfolio strategy. 

Disappointing research results? 
On the question of negative results, one could perhaps say that there might 
be two fundamentally diffcrent reasons for this: bad craftsmanship of the 
researcher, based on a sloppy design; or a well,prepared scientific des[gn, 
which turns out to give a disappointing rcsult. 

There was a clcar consensus from industry that the latter case represents 
no problem when it cornes to publishing. This is, after all, central to the 
nature of research. The issue of sloppy design is more troublesomc, 
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however. A quality culture is therefore important when it cornes to coopera, 
tlve research. Good science leads to good quality output-and there is no 
problem in publishing it then, whether it is positive or negative. Quality 
must dn ve the process. 

To ensure such quality, perhaps sponsors should be contractually bound to 
respect the intellectual independence of researchers. This could be clone by 
establishing a registry for "filing" details of all trials, by prohibiting sponsors 
from taking legal action against researchers except in the case of fraud, and 
by protecting wh1stle,blowers who report unscientific and unethical research 
practices. Dealing with disappointing results thus may have a lot to do with 
developmg a healthy organizational culture with a minimum of organiza, 
tional politics, allowing truth to be the ruling principle. 

Negative results typically need to lead to "stop decisions" on particular 
research programs. Again, when human lives are involved, the patient's 
needs have to be key; safety is everything. Beyond this, however, there can 
clearly be differences of judgment regarding when to stop a project. Here, the 
organizational culture and reality should be strong enough to counteract any 
tendency for wishful thinking and entrapment (Brockner et al., 1981 ). 

Should all experiments be hypothesis,driven, the way we have leamed to 
know aboutit from Popper (1963)? Sorne argue that we need bath hypothesis 
testing,driven research and more open,ended experimental research design. 
Trying the latter is important to arrive at unexpected answers, which one 
would rarely reach via classical hypothesis testing. Hypothesis testing is typi, 
cally associated with quantitative research based on precise measurements. It 
could be that more anecdotal research might be more effective in some set, 
tings, however ( Brunner, 1986). In the area of human genetics, for instance, 
some felt that a Popperian approach would be relatively less effective. 

Publication of scientific results 

One key approach seems to be that there might be a caardinated process of 
granting patents and releasing publications, ensuring that bath are generated 
in parallel. This is meant to ensure good protection of each project and 
research platform. At the same time, one would be able to keep a current 
date for publication without having to insist on delays for this. The issue is 
thus bath to get adequate patent protection and have the data disseminated 
fast. Still, it seems to be generally acknowledged that the publication process 
needs to recognize the strong sensitivity for protecting proprietary findings, at 
least until the research is fully ready. Academia may want to report on short, 
term results through early publications, whereas industry may want longer, 
term protection through a thorough patent application process. A well 
thought out procedure of parallel patent and publication coordination is 
therefore key. 
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The issue of too early publicat10n may still be s1gnificant. A s1gn,off proce, 
dure, whcreby the parties would agrcc on any article before publication and 
be sure that no trade secrets wcre rcvcaled, may be normal to avoid too carly 
publication. This "right to agrce" on any article's content before publication 
may thus be critical. Although industry scems to apprcciate publication, they 
may still want to makc sure that potential tradc secrets arc being protectcd 
(Stern & Simes, 1997). Obviously, thcrc is a fundamental disconncct here 
bctween the intcrests of the two sides-only good faith and mutual trust can 
resolve this. 

The issue of competitivcness will thus of course play a major rolc when it 
cornes to the publication sicle of collaborative rescarch. On the one hand, a 
givcn corporation will typically not want to engage in a cooperativc rcscarch 
project with an academic institution if the knowledgc generated might freely 
benefit othcr firms, particularly its competltors; hencc, the importance of 
intellcctual property nghts and delaycd publishing. Still, a firm may want to 
cooperatc on more basic research, m which othcr corporations might also be 
involved, to cnhance the gcncral boundary of useful knowledge within a 
more basic field. This sharing of resourccs among scveral players-to pursuc 
the basics-can clearly be beneficial. We can perhaps label this prc­
compctitive rescarch. Coopcration betwccn industry and academia might be 
particularly fruitful herc. But this assumes that participating firms will not 
impose stringent patent protection requircmcnts or publication constraints. 
The patent policy-and publication policy as well-will thus have to be 
more flexible and applied diffcrcntly in the case of prc,compctitive research 
than m cases where therc will be a clcar threat of compctition. Withm the 
pharmaceutical field, the arca of genomics is now generally treated as pre­
competit:ivc, with no patents and few publication constraints. Similarly, tn 

chem1cals, consumer clectronics and in scvcral othcr industries, one can fmd 
significant areas of pre,compctitive rcscarch. Particularly, with the cmcr· 
gcncc of web,bascd research nctworks for Conncct and Dcvelop (sec Exhibit 
2), a key challenge for the participatmg cntities will perhaps be to "move up 
the barricrs" for pre,competitive research, to allow more "space" for dus. 
This should significantly open up for a more straightforward approach to the 
publishing of results in these arcas. 

It has been suggested that a code of practice governing the rclationship 
between researchcrs and sponsors should be cstablished, to guide publishing 
practiccs, safeguard scientific independence and ensurc impartial handling 
and assessmcnt of the results. For instance, "the cditors of thirteen leading 
medical journals made an unprecedentcd joint statement saying they would 
refuse to publish stud1es where researchcrs did not appear to have profes-· 
:sional independcnce." (Financial Times, 2001 ). lt was further pointed out that: 
often editors of scicntific journals might be b1ascd towards publishing prima·· 
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rily hypothesis,drivcn experimcnts, in the Popperian tradition. But, what 
about publications involving the more prc,paradigmatic type of studies? 
Thcsc should of course also be expectcd to appear. Will industry allow this 
type of rcsearch t:o be published-perhaps rcvealing what might be doser to 
their strategic thinking, and will the scicntific community open up for this? 
Obviously thcre might be biascs hcrc. And what about publication of nega, 
tivc results? Thcsc clearly nced to be publishcd as wcll. Herc, several have 
pointed out that there might be an editorial bias against this-such findings 
arc lcss '''catchy!" Sorne say that it may primarily be the lcss prestigious jour, 
nals that in the end might publish negative rcsults (Eastcrbrook et al., 1991 ). 

Issues of potential ethical concern 

Thesc issues of potcntial publication biases raisc ethical concems too. The 
implementation of a good collaborative rescarch projcct might be seen to 
have at least four ethical aspects. How might these be handled? There secms 
to be a rathcr common practicc to have an ethical board, both at the univer, 
sity and the corporation level. Key issues regarding potential ethical conflicts 
secm to be handled through interactions between such boards. 

• First, there is the issue of premature publication. It may be particu, 
larly important that the so,called Helsinki agreement is not violatcd 
here (World Medical Association, 2000). Again, a well laid out con, 
tract should safcguard the practicc of good ethics when it cornes to 
concluding research with adequate scicntific design, worthy of publi, 
cation. An ethics board may also play a constructive role in the tim, 
ing of publication decisions. 

• Second, the documentation around a project raises ethical questions. 
The issue of having accessible protocols so that other researchers can 
verify the rcsults, clear guidelines regarding how to collect, analyze 
and store data, etc. are all aspects of good research practice. As 
already notcd, the establishment of an indepcndent registry for "fil, 
ing" ongoing results may also be useful. Again, the contra.et can do a 
lot here. An cthics board can also be proactive. 

• Th1rd, funding may have an ethical sicle. If the funding is too closely 
linked to performance, thcre might be a temptation to take short, 
cuts that might violate ethics with respect to how a project is run, 
with respect to how the publication policy is approached, even per, 
haps with respect to aspects of safcty. This may be particularly dan, 
gcrous when young, lcss experienced rescarchers, such as doctoral 
students, arc involved. Sorne of the companies responding provide 
independcm funding to doctoral projccts, with less pressing perfor, 
mance requirements attached, and/or provide mdependent 
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donations-say from thcir own rcsearch foundations-to support 
basic doctoral rescarch. These firms are sensitive to the fact that the 
funding should not lcad to such pressures that ethical principles are 
potentially violatcd. Potcntial misunderstandings regarding funding 
may always exist. These should not be of an cthical nature, however. 
If ethical dysfunctionalities are involved, then they must be 
rcsolvcd-or the projcct should be droppcd! 

• The fourth and final issue dcals w1th the fact that in both busmc:ss 
organizations and academia therc arc often internai organizational 
kingdoms, highly compartmentalized structures, strong but isolation, 
alist academic departments or research groups. Potentially, this can 
lead to unethical practices too. The potential challenge is the fact 
that "homemade" norms and practices might develop w1thin such 
silos, which may stretch what one would normally find as ethical. It is 
thus important that top management-and top academic leadership 
as well-pay attention to the enforcement of standard ethical norms 
and requirements. They must not allow questionable insular ethical 
practices or interpretations to take hold. 

A specific potential ethical conflict might stem from the fact that a uni, 
versity may already be carrying out cooperativc research w1th competitors of 
a firm newly approaching it. Herc, it seems critical that all trade secrets are 
indeed kept secret. To create procedures with "Chinese walls" must be key. 
This probably involves using entirely separatc research teams on potent1all.y 
competitivc tasks-to mix the people might lead to working accidents. Clear 
human rcsource policies are thereforc essential. The university in question 
should see its own reputation as a very critical asset here and it would prob, 
ably not want to enter mto any activitics that m1ght jeopardize such a "Chi, 
nese walls" approach. There does, in fact, seem to be a reputational safc, 
guardmg of potential ethical conflicts. Contracts typically spell out non, 
compentive clauses. The potential for strategic leaks to a competitor must be 
minimal. However, if the sensitivity of a particular project is too high for the 
company, then it may be that entering into a cooperative research arrange, 
ment at all is seen as unattractive. 

Finally, there seem to be diverse practicc on whether to have a specific 
ethical board or not. Sorne have, but often companies do not have this. Such 
boards may be callcd for, above all, regarding the issue of ethics and judg, 
ment when it cornes to safety. This is critical, perhaps particularly in pharma, 
ceutical research. Herc, concems for the patient's safety will be absolutely 
paramount. Several firms have pointed out that if thcre are more fundamen, 
tal ethical problems, thcn the project might actually be dropped. 
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Financial contributions 

The gcneral principles of the financial side of collaborative research seem to 
be rather straightforward: that a clear project orientation is established, and 
that full,fledged negotiations are being entered into whcn it cornes to how 
the project is going to be financed. Competit1ve issues will be key here. If too 
costly, then other university sources might be approached to provide the ser, 
vice. A budget must be established. Funds must be managed on a real,time 
basis, only to be released when clear milestones are being met. Specifically 
appointed project leaders seem to be critical m all of this. The control of the 
financials would be part of the project leaders' follow,up. In summary, key 
words would be "projects," "defined budgets," "clear control," "clear negotia~ 
nons of specific cost items if things get out of hand" and "clear gradual 

of funds against a project's progress." There would thus be norms 
regarding how costs are incurred and how to handle misunderstandings. 
Also, the lmk between the financial dimension and the contractual dimen, 
sion must be clear. This must also make it clear who owns the research 
(DcAngelis, Fontanarosa & Flanagin, 2001). In short, good project manage, 
ment practices must be followed (Vollmann & Whybark, 1997). 

Other unforeseen conflicts 

As pointed out, the contract should providc guidance on how to handle 
potcnnal conflicts, how to settle, evcn terminatc them. A good contract is 
therefore essential. The legal dcpartment may play an important rolc in the 
handling of contractual conflicts. Thcre might also be some procedures for 
handling escalating conflict here. For instance, the Chief Technology Officer 
may end up bcing mvolved if a conflict is parttcularly difficult. The prestige 
and perceivcd importance of the academic institution may also play a role 
regarding the way contlicts are handled. There may be more tolerance 
towards settling confücts in ways that are relatively more favorable to the 
academic institution if this is sccn as a particularly prominent research team 
from a repu table uni versity. 

A frequently recurring potential source of conflict is intellectual property 
Intellectual propcrty rights typically must belong to the industry side; 

if this is not clearly understood, there could be potentially nasty conflicts, 
accordmg to the conventional point of view of industry. This is of course 
rclated t:o such issues as publications, including establishing guidelines for 
publications that respect the intcllcctual property rights. We have already 
d1scussed this. Again it should be strcssed, however, that on the industry side 
an open attitude is called for-not a dogmatlc one. With the latter there 
would probably be little or no collaborative rcsearch at all! 
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ln general, as long as the legal framework typically scems to work wcll, 
thcre might be few practical problcms with the proccdures for handling con, 
flicts. The rights of the parties will thcn be clear and respected by all. In the 
case of escalation of conflicts, the more senior officers that are then involvcd, 
both from the industry side and the univcrsity side, typically scem to be able 
to handlc this in an amicablc way. The mutual will to succeed-jointly--ls 
key! Both parties must be mature enough to live by "when in doubt-do the 
right thmg" (Schwarzkopf & Petre, 1992) whcn it cornes to making collabo, 
rative research happen. 

CONCLUSION 

The phenomenon of collaborative research between industry and academia 
seems to be growing rapidly. This is not surprising, given the dramatic 
increase in the gencral emphasis on relevant knowledgc. The winners will be 
the organizations that "see" business opportunities early, before thcy are obv1, 
ous to everyone elsc, i.e. those organizational entitics that have the know], 
edge to create novel business opportuni ties. 

Clcarly, more innovativc research, undertaken at an even higher speed 
than before, is key to this. To achicvc 1t, the nced to draw on eclectic group, 
ings to obtain new knowledge crcation will be more acute than ever. The 
emcrgence of wcb,based communications technology and the establishment 
of networks for collaboration on R & D will speed up the proccss. This 
should lcad to even more collaborative rcscarch efforts. 

ln this chapter, I have pointed out several practical challenges when it 
cornes to how this collaborative proccss might actually take place. The 
trends when 1t cornes to all of this are indeed cncouraging. Collaborative 
research can successfully take place providcd that: 

• there is a positive willingncss-a scnse of maturity--on both sidcs 
• there is a clear commitmcnt to quality, ethical behavior and respect 

for fundamcntal values 
• therc 1s a clcar understanding of how to dis mande dysfunctional pres, 

sures and enhance ethical norms. There must be a positive view of 
the nced to scttle disputes pragmattcally--one must sec opportuni, 
t ies, not problems ! 

• there is a willingness to adhere to a clearly drawn legal contra.cr, 
including constraints on publishing duc to patents-but also to be 
active m the pre,compctitivc collaborative rcsearch area, whcrc 
t hcrc would be no patents and few publicatton constraints. 

All in all, the issues at hand rclating to collaborative rcscarch sccm to be 
manageablc. One would thus expect that collaborative research will cxpand 
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even more in the future, and that industry will be ready to contribute to such 
growth. One would similarly expect that academia will be even more pre­
pared to deal wit:h the industry sicle in the future. This may be particularly 
significant when it cornes to attempting to develop a more open culture, with 
fcwer silos or kingdoms, and more understanding of the need to see industry 
as a partner. It will be all about bringing the best brains from both sicles 
together. 
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The Future of University 
Partnerships 

Frank H. T. Rhodes 

INTRODUCTION 

niversities were created to nurture partnerships. Universities came 
into existence in the Western world in the 12th and 13th centuries u to overcome the inevitable limitations of isolated scholarship. This 

scholarship was for centuries pursued largcly in monastic seclusion and, 
though some individual contributions were notable-one thinks of the Ven, 
erable Bead-and a few monasteries blossomed as centers of scholarship, the 
limitations of secluded scholarship became increasingly evident. Those limi, 
tations remain today. The isolated scholar, sheltered from conflicting view, 
points, untouched by contemporary issues and events, unchallenged by those 
from other disciplines, is Hable not only to limitation of v1ewpoint, but also 
to either dogmatism, on the one hand, or unalloyed skepticism on the other. 

There was also another major weakness of isolated scholarship: personal 
knowledge frequently <lied with the scholar. Only in a community of younger 
and older scholars could knowledge itself be created, shared and perpetuated. 
So teaching, as well as leaming, became an essential part of the new commu, 
nities. By contrast to this earlier isolation, m community, knowledge itself 
became expansive; contested by opposing interpretations, informed by other 
disciplines, it gained new vigor; shared with others, this new community 
allowed both students and masters to enlarge their range of interests and 
increase their skills. Once partnership developed, both in the community of 
scholars, and in the commumty of masters and students, the circle of discus, 
sion was enlarged, the effectiveness of study was increased and the impact 
and uscfulness of knowledge was expanded. 

188 
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It was from these monastic scholarly communltles that the umversities 
emerged. Even in their earlier days, such communities became centers, not 
only of rote learning, but also of disputation, where one viewpoint contended 
with another, and where one discipline impinged upon another. It was withm 
these communities that the earliest student guilds and faculties or colleges 
were formed, the prototypes of later partnerships. So canon law flourished 
alongside philosophy, and theology existed side,by,side with classical learn, 
ing and mathematics. 

The needs that led to the creation of these ancient colleges, almost a mil, 
lennium ago, remam with us. Knowledge itself requires the refinement and 
testing th.at corne from partnership. It is not only that existing knowledge is 
too vast for any solo effort, but also that it is so demanding in its assumptions, 
so broad m its implications and so intricate in its relationships that it 
becomes vital to study it in comprehensive multidisciplinary terms. Abstrac, 
tion and dissection produce abstracted and dissected conclusions. Broad 
understanding of the implications and impact of our knowledge of the natu, 
ral world, or current events or social programs or the human condition, 
requires this broadly integrated approach to learning. 

The social benefits of the partnerships embodied in universities have been 
so extraordinary that all developed societies have chosen to create and sup, 
port their own universities, which have, over the centuries, exercised an 
influence and yielded a societal benefit out of all proportion to their num, 
bers. Educating a growing portion of the young people of their own lands and 
others, they have been a steady influence for good, whether in liberal educa, 
tlon, the inculcation of civic virtue, preparation for professional careers, the 
advancement of knowledge, or the general leavening of the intellectual, 
civic and moral health of their societies. Their expanding influence has 
reached far beyond the ministry of the church, for which the earliest institu, 
rions were created, to such a degree that governments, communities, indi, 
vidual benefactors, and, more recently, industries and corporations, now con, 
tinue to create and enlarge universities to serve their own social purposes. 
Nor is any diminution of that role yet apparent. Universities continue to 
expand their influence as engines of scientific discovery, as communities of 
technicaI invention and as supporters of both social analysis and economic 
growth. From agriculture to medicine, from architecture to international 
studies, from engineering to urban planning, the universities play an increas, 
mgly large role in the life and wellbeing of contemporary society. 

That social contribution reflects the fact that the partnerships wit:hin the 
university have not been confined to those between the scholarly disciplines. 
From their earliest days, universmes have also embraced the 
professions-law and medicine, for example-within their membership. And 
as the professions have multiplied in numbers and scope-engineering, 
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architecture and management, for cxamplc-so cach, in turn, has been 
incorporated within the expansive membership of the univcrsity, partners 
alikc in both tcaching and practice. Pcrhaps the best test of their succcss has 
bccn the fact that fcw patients would now choosc to undergo major medical 
procedures at a facihty othcr than an academic medical center. 

It is because such profcssional partncrships have bcen so successful, that 
the question emergcs as to whethcr they could, or should, be furthcr 
cxpandcd. Should wc encourage still broadcr partncrships with industry. for 
examplc, or with profcssional societies, local communitlcs, governments, or 
non,government organizations? If somc academic walls have corne clown, 
should all be demolished? Before addrcssing that question, it may be worth, 
whilc to rcview the existing situation. 

THE PRESENT SITUATION IN INDUSTRY 

• Globalization. When one examines the prescnt situation in industry, 
thcrc are sevcral trends that appcar characteristic across the range of 
particular industries. The most striking of thesc is the globalization of 
the economy and the increasingly international character of most 
major businesscs, typified by the great multinational corporations. 
With this globalization, therc has also emerged an increasingly mult[, 
cultural mcmbership of the corporations thcmselves, so that board 
mcmbers, senior cxecutives and staff arc now rccruited and employed 
on a global basis. 

• Role of research. Furthermorc, with the increase in international 
compcti tion has corne a sharpening of foc us, and--perhaps bccause 
of this-a relative de,emphasis in comprehensivc corporate R <Sc D, 
with the breakup of what had been integrated corporatc rescarch 
labs. These carlier grcat corporate laboratones, including thosc of 
Bell Labs, IBM, GE, and RCA, were not only cent:ers of formidable 
tcchnical expertise and dcvelopmcnt, but also of extraordinarily dis, 
tmguished work in basic science. They have been replaccd by thrce 
alternative mcans of conducting research and development: the crc, 
ation of R & D centcrs attachcd to particular busincsscs, rather th.an 
the parent corporation; the crcation of lcss costly R & D ccnters in 
dcvcloping countries, such as lndia, and, to a lcsscr cxtcnt, the out, 
sourcing of R & D to univcrsitics and othcr rcscarch ccntcrs. \Xf1th 
th1s dispersion of R & D has gonc a relative declinc in support for 
longer tcrm rcscarch m favor of more cmphasis on shorter tcrm 
dcvelopmcnt. 

• Corporate education. With these trends in industrial rcsearch has 
gonc one other: Corporations are crcating their own universitics. 
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These range in sophistication from Hamburger University crcated by 
MacDonald's, to the John F. Wclch Exccutivc Education Center at 
C:Jcneral Electnc, Crotonvillc, New York, and the Gcneral Motors 
Institutc in Michigan. There arc now reportcd to be somc 2,000 cor, 
porate universities in the United States, up from 800 in 1988. In the 
samc period, more than 100 four,year collcges have closed (Meister, 
2001 ). The broad purpose of thesc various corporate univers1ties is 
not only to "fiJl the gaps" in conventional educational programs, but 
also to provide cmployees at all levcls with opportunities for lifelong 
learning. Admirable as those intentions are, the growing number of 
thcsc institutions represents a signifïcant competitivc challenge to 
traditional university education and espccially to univcrsity,based 
continuing cducation programs. It is a challenge that should be wel, 
comcd and acceptcd. In fact, it provides an opportunity for ncw styles 
of partncrship. 

• Educational partnerships. Corporatc concern for continuing educa, 
t1on has produced new partnerships. Thus, the University of Con, 
nccticut offrrs certifïcatc programs in business to Hartford Fmancial 
Services Group (Mcister, 2001 ). But, although 92 percent of U.S. 
corporations outsource the delivcry of cducation and training pro, 
grams and 60 percent outsourcc somc aspect of course design, only 
16 percent of all corporate cducation partnerships are with tradi, 
tional colleges and univcrs1ties, pcrhaps because othcr educanonal 
providcrs prove more nimble and lcss costly than univcrsities. Con, 
vcrsely, corporate univcrsitics are now offermg courses to the general 
public. This mixture of missions and providers scems likely to con, 
tmue as dcmand for lifclong learning incrcases. 

PRESENT SITUATION IN THE UNIVERSITIES 

The landscape within which higher education functions 1s broadly s1milar for 
all urnversities and collcges, whatever their particular m1ss1on and goals and 
whatcvcr their sources of funding and varicties of governance. In the United 
States, and, to some cxtent, beyond, several trends are now emerging. 

• Deregulation. Universities have long had a monopoly of educational 
programs; selraccrediting, and self,authenticatmg, their monopoly of 
rcsourccs, whcther in faculty expertise, library holdings, technical 
facilities or experimental equipment, has given them a unique role 
and a particular responsibility. That has recently changed as accredit, 
ing agencics have not only rccognized, but have also credentialed 
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and accepted a range of complcmcntary institutions, many of them 
quite unlike traditional univcrsitics. These increasingly include not 
only the corporatc univcrsitics already mentioncd, but also for,profit 
institutions (see below). The accreditation of these emerging institu, 
tians represents for the first time a threat to the monopoly that the 
universities have enjoyed for almost a thousand years. 

• Privatization. With this new accreditation, and the ability it gives for 
novel institutions to provide what have been traditional and limited 
credentials, has corne a wavc of privatization. For,profi.t providcrs arc 
now an established part of the landscapc and i t is estimated that 
there are now more than 650 for,profi.t degree,granting colleges and 
universities m the U.S. Sorne of these are supported by for,profit 
companies (the University of Phoenix and Jones University, for 
example), and others are supported by traditional universities as free, 
standing for,profi.t ventures. Most have chosen not a direct assault 
upon the traditional comprehensive portfolio of universities, but a 
selective scrics of offcrings, especially those in areas most likely co 

attract a large number of fee,paying students. The University of 
Phoenix, for example, has established programs aimed at the young, 
working adult, pursuing career,related courses on a part,time basis. 

• Competition. The combined effect of deregulation and privatization 
has been a striking increase in competition. Competition has always 
existed for North American universities-from athletics to student 
admissions, faculty recruitment and federal research support-but in 
many other countries such competition has been regarded as 
unseemly, an activity unworthy of those devoted to the life of the 
mind. 

That has now changed. Central regulation of salaries for leading faculty in 
the UK, for example, has been replaced by a more free market approach. 
New Zealand has, perhaps, experienced the most sweeping changes. Redue, 
tian in funding and lightening controls on higher education, which began in 
1988, led to "skyrocketing tuition fees; the strong institutions have become 
stronger but a number of the weaker mstitutions may be forced to close and 
are facing bankruptcy. There has been a 20 percent decrease in higher educa, 
tian enrollments from the country's poorer districts." (Newman & Couturier, 
2001 ). 

Higher education is now a $ 7 40 billion a year industry and accounts for 
some 10 percent of the U.S. gross domestic product. And it is growing, 
becoming an agent of economic growth, a central player in the new knowl, 
edge economy. 
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lt is still unclear as to how such new ventures as Bames and Noble Uni, 
versity's courses on Shakespeare, orthose from Motorola University on con, 
tinuous improvement techniques (offered at sites in 13 different countries) 
will compete with, rather than complcment, traditional offerings. But one 
thing is clear: lifelong leaming needs, personalization of leaming opportuni, 
tics, pedagogic effectiveness and institutional responsiveness are likely to be 
the requirements for success within this new compctitive environment. 

This competition is not a future prospect, but a present reality. The 
reportcd existence of more than 650 for,profit degree granting universities 
and collegcs and an cstimated 2,000 institutions of all kinds offering virtual 
courses to over one,and,a,half million students (Newman, 2001) are compel, 
ling ev1dence of the scale of ex1sting efforts. 

• Non-traditional students. The last two decades have seen a steady 
rise in what have been generally referrcd to as non,traditional stu, 
dents. These include not only students of more mature years, who 
have undertaken othcr activitics before cnrolling in college, but also 
mcreasingly, part,time students enrolled in urban universities, and 
continuing professional education students, pursumg full,time careers 
and incorporating such activities as spec1alized weekend workshops, 
as well as more traditional graduate and professional programs. lt is 
estimated that 42 percent of students enrolled in U.S. colleges and 
universities in Fall 2000 were 25 or older (US Department of Educa, 
tion, 1999). 

• Research funding. A stasis in federal research funding has become a 
major concem in sorne areas of the physical sciences, mathernatics 
and engineering. Though funds have increased markedly in the bio, 
rnedical sciences, federal funding during the nineties fell by as much 
as 20 percent in some fields of the physical sciences and engineering. 

• Information technology. The precise impact of information technol, 
ogy on both distance lcaming and conventional education is still 
unclear. lt is reported, however, that over 2,000 institutions are now 
offering distance leaming programs, with some 1.5 million students 
enrolled. The extent to which distance education will replace, rather 
than supplement, on,site and, in some cases, residential education is 
süll unclear. There are certain areas of leaming which are dernonstra, 
bly well served by distance leaming. lt scems equally likely, however, 
that other areas, including both cognitive and non,cognitive, arc less 
easily developed in cyberspace. Nor is it clear that, while IT has 
improved leaming in some areas, it has yet reduced teaching costs. lt 
is particularly difficult to judge the likelihood that virtual lectures, by 
star scholars and "presenters," will replace traditional lectures, with 
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faculty members acting more as coaches and facilitators than as lec­
turers. The range of such clectronic courses as yet, small, but it is 
likely to increase rapidly 1. 

• Virtual partnerships. While it is unclear as to just what IT will 
have upon the conventional teaching practices of the university, it is 
already clear that IT can provide a powerful tool for extra university 
partnerships, so that virtual partnerships, based on IT, may in some 
cases becomc equally cffccti ve as real communities. Among the more 
prominent virtual consortia are: Cardean University, which includes 
Chicago, Carnegie Mellon, Columbia Business School, London 
School of Economies and Stanford as its partners in business educa­
tion; Western Govcrnors University; Universitas 21, which includes 
18 universities from 10 countries; African Virtual University; 
Fathom, which includes not only universities m the U.S. and U.K., 
but also publishers, museums and libraries; and the Jesuit Distance 
Education Network. 

• Unbundling of functions. These collective trends indicate that 
there is a strong probability that the universities will challenges 
from the unbundling of some the many services that they now pro­
vide, together with cherry-picking of more attractive and potentially 
profitable areas by for-profit and other corporations. Already, such 
things as elementary language instruction and tcaching of algebra 
and calculus arc being offered by "knowledge providers" beyond the 
campus. The pattern already established in such non-academic areas 
as student catering, health services, books, supplies, and janitorial 
services, where outsourcing is already frequent, also could be pursued 
in the academic arca. 

• lntellectual fragmentation. In view of this, it might be supposed that 
the universitics would exhibit a new lcvcl of internal partnership and 
cohesion in order to mect what are likely to be substantial external 
challenges. This is scarcely the case, for, while new centers con­
stantly emerge to span the divisions between disciplines, schools 
and colleges, the increasing rate of specialization within the disci­
plines raises the walls higher and higher, and, smce appointrnent, 
tenure, promotion and salary decisions typically flow from within the 
tradinonal disciplinary departments, professors instinctively know on 
which side their bread is buttered and their careers develop accord­
ingly. The barriers between the disciplines remain high and, even 
within the disciplines, ncw barriers and fences are cmcrging. \V'ii-h 

The literature on this top1c ts substantial and the conclusions tentative. For a useful 
overv1ew, sec Newman, F. & Scurry, N. (2001 ). 
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many notable and praiseworthy exceptions, partnerships beyond the 
campus arc often somewhat casier to develop than meaningful part, 
nerships on the campus. This lack of intellectual community between 
undcrgraduatc, graduatc students and faculty, and bctween depart, 
ments, schools and collcges, is one of the most glaring wcaknesses of 
the contcmporary university. And it is one of the most diffïcult to 
el1minatc. 

FUTURE CONDITIONS, SOCIAL AND ECONOMIC 

lt is increasingly clear that knowledge is the new cconomic capital. Though, 
in the past, a nation's natural resources provided the foundation of its wealth, 
and though thesc traditional resources will still be of major importance, it is 
knowledgc that will be the most important cconomic driver of the new mil, 
lennium. It is knowledgc that provides the basis for both cxisting industries 
and for new ventures. lt is knowledgc that providcs the means for urban 
rcnewal and social dcvelopment. It is knowledge that provides improvcd 
mcthods of health carc and public welfarc. lt is knowlcdge that allows ncw 
mcthods of defcnse and environmental protection. lt is knowledge that pro, 
vides the foundation for a full and meaningful lifc and for a just and generous 
civil society. Unlikc other natural resourccs, which arc dcplcted by thcir use, 
knowlcdge multiplies at the hands of its uscrs. lt cxpands, cven as it is chal, 
lenged, tcsted and rcfined. lt grows, even as it 1s applied and incorporated. 
But, unlike other natural resources, which can be mincd, purchased, or oth, 
crwisc cxtractcd, knowledgc cornes only to the prcpared mmd. lt is available 
only to the informcd participant. 

This places a degree of responsibility on the univcrsities, which is cven 
greater than that of carlier times. ln a pcriod when knowledgc is sa.id to mul, 
tiply evcry five years, and in which thcrc is mcreasing mobility, not only 
betwecn diffcrent "jobs", but also bctwcen different carcers, there cxists an 
incrcasingly heavy public obligation upon the university. 

Nor is this all, for the application of knowledgc to the burgeoning variety 
of social problems also requircs the engagement of universities and a multi, 
disc1plinary approach to the issues involved. lnterdisciplinary scholarship, so 
callcd, ts of littlc help here. To be uscful in intcrdisc1plinary activity, one 
must first be skilled in the disciplines. What is rcquired is the partnership of 
multiple disciplines, convcrging in addrcssing pamcular problcms. For the 
challenges of soc1cty arc no rcspccters of disciplinary provinc1alism. They 
sprawl across our jcalous boundarics and thcy sprcad a.cross our nsing schol, 
arly fcnces. If cvcr we are to harvcst the bcncfi.ts of insight, discovery and 
invention, wc must confront the exclusivity of the disciplines and the casy 
adoption of rcduct1 onism as the sole approach to knowlcdge. 
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POWER OF PARTNERSHIPS 

In summary, partnerships, both formal and informal, can help to restore the 
community that was once the university, partly by inreach and partly by out­
reach. Constructive partnerships can renew both the university and soc1ety; 
there are unlimited opportunities for new partnerships within and between 
institutions, departments, centers, institutes, schools and colleges, new part­
nerships between teaching and research, between passive leaming and active 
engagement, between "book learning" and practical experience, between 
academic studies and civic engagement, between the university and industry, 
between the univers1ty and non-profits, professional associations and acad­
emies, museums, libraries, research centers, government-local, state, 
fcderal-and other local, statewide, international and regional bodies, as well 
as local communities. Each can provide direct benefit, not only to the part­
ners engaged, but also to the activities of the partners in other fields of 
endeavor. 

OBSTACLES TO PARTNERSHIPS 

If partnersh1ps on this scale are to be encouraged, one must ask: what are the 
costs and what are the obstacles? Perhaps it is useful to consider costs and 
obstacles as sub-headings of the same general category, since each is likely to 
be a deterrent to the development of effective partnerships. 

• Costs. Perhaps the most immediate obstacle to partnersh1ps is cost. 
Cost may involve both financ1al implications and personal commit­
ment. Not only is the time of faculty members already under severe 
pressure, but the finances of universities are already painfully stressed. 
Even if funding can be secured and ttme prov1ded for such partner­
ships, the dangers of dilution of indi vidual effort and diffusion of 
institutional purpose are also real. The university neither can, nor 
should, be all things to all people. It must make a conscious decision 
as to how best to employ its resources, not only financial and phys1-
cal, but also human. 

• Indirect costs. One spec1fic financial concern is that the real costs of 
any corporate partnership are rarely covered by the indirect support 
provided to the institution. Such costs as administrative, technical 
and faculty time, office materials, library expenscs, cquipment and 
operating costs, as well as the unremitting costs of building operat1on, 
maintenance and support, all deserve to be critically reviewed in the 
light of particular research programs. Though this can be dealt with 
effectively at the time a contract is devcloped, often the wishes of the 
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department for support "at any cost" competc with the longer,term 
interests of the university in obtaining adequate indirect cost support, 
even though this will clearly incrcase the size of the total program 
proposai and cost. ln any dispute of this sort, it seems clear that the 
institution should seek maximum recovery of indirect costs assoc1, 
ated directly with research. 

• Tïme frames. Another obstacle to such partnerships is the differing 
time frames on which partners typically work. What to industry is the 
maddeningly slow pace at which academic research proceeds is, to 
the faculty member, a guarantee of time for rcflection and care in 
conclusion. Between the two, there is at present little in common 
and a degree of impatience on both sicles tends to rcsult. Yet there is 
surely ample room in this area for accommodation and compromise. 

• lntellectual property and integrity. A more serious obstacle is the 
desire, on the part of some corporate sponsors, not only to protect the 
patent rights or corporate benefits that corne from particular subsi, 
dized stud1es, but even, m extreme cases, to attempt to impose strie, 
tures on publication, or even modify or soften the conclusions of a 
sponsored study, when these arc seen to be inconsistent with corpo, 
rate interests. There have been accusations of such cases in some 
European biomedical research sponsored by pharmaceutical compa, 
nies and fears in many more cases. In th1s area there can be no corn, 
promise. Though a delay of a month of two may be appropriate to 
protect patent rights, the integrity of the university will be under, 
mined if external fmancial support limits the ability of faculty and 
researchers to publish and otherwise disseminate the results of their 
work. 

• lntellectual impartiality. A comparable skepttcism on the part of 
industry is also an obstacle to partnership, for while individual faculty 
members may be skeptical of industrial integrity, some corporate 
leaders look with skepticism upon the impartiality of members of the 
faculty. What is seen-rightly or wrongly-as the chilling rise of 
political correctness has clone little to reassure institutional partners. 

• Academic turf. Departmental protectionism and collegiate turf con, 
trol, though generally secondary to the desire for financial support, 
remain a fact of life in most institutions. These attitudes are not 
likely to change quickly, though one may hope that they will be cor, 
rected over time by the positive benefits, not only to individual fac, 
ulty members, but also to their students and their institutions, arising 
from corporate partnerships. A subsidiary aspect of this is the unspo, 
ken prejudice, even in some professional schools, that association 
with industrial and other external partners is in some way impure or 
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disloyal to the institution itsclf, cvcn though federal funding is sccn 
as something to be prized. So promotion, salary increases and prefer, 
ment tend sometimes to be weighted towards those who are less 
engaged in industrial activines. 

• lnstitutional concerns. Insritutional conservatism has tended to be 
less of an obstacle in this regard than has individual departmental 
inertia and suspicion. Facing growing financial pressure, institutions 
have tended to welcome more rewarding partnerships with industry. 

• Scholarly work. The notion that the scholarship produced by multi, 
disciplinary work is not only less pure, but also less rigorous than that 
produced within the contcxt of disciplines is sometimes an 
obstacle to internai partnerships, including especially new intellec, 
tual coalitions between what were once independent, frce,standing 
disciplines. But instances abound where this is not the case; the mar, 
gins of the disciplines are increasingly fruitful areas of enquiry. In sci, 
cnce over the centuries, the great discoveries have corne at the n1ar, 
gins of the disciplines by conscious pooling of the expertise derivcd 
from each. One can reflect, for examplc, upon the Darwin, Wallace 
theory of natural selection, cmbracmg as ir did so many areas-from 
geology to genetics, anatomy, systematics, botany, psychology and 
zoogeography·-that are now distinct fields, or the discovery of the 
structure of DNA by Crick and Watson, which depended not only 
upon biology, but also on x,ray crystallography, exquisite structural 
chemical analysis, mtcrobiology, genetics, and quantum mechanics. 
The same pattern was seen with the development of plate tectonics, 
perhaps the most significant unifying theory of the last quarter cen, 
tury, which involved a combmation of paleogeography, geophysics, 
geology, oceanography, magnetism and paleontology, in ordcr to be 
developed in its fullest sense. And what is truc of science is no less 
truc of other areas, whether in the professions or in the traditional 
humanities and social sciences. In law, for example, questions of eth, 
ics, economics, sociology and psychology are profoundly intertwincd 
w1th legal aspects of man.y cases. In civil engineering, there is grow, 
ing emphasis not only on alternative structures and materials, but 
also on environmental, ecological, cconomic and acsthetic aspects of 
construction, while in humanities, the new literary criticism 
takes in vast areas of what had traditionally the province of 
such other disciplines as sociology, psychology and anthropology. 

In spire of somc confusion, overlapping and jostling at the boundarics 
between the disciplines, these boundarics arc areas of increasingly fruitfül 
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interaction. We dare not allow those issues that confront us to fall between 
the cracks of our ancient boundaries. 

• Academic recognition and advancement. One practical concem for 
profcssional academics concems less the appropriateness than the 
recognition, stature, support and reward of multidisciplinary studies. 
Because appointments, promotions and rewards still tend to corne 
from within departments and from professional societies that are, 
themselves, in most cases disciplinary,based, there is a perception 
that multidisciplinary work tends to rece1ve rclatively less recogni, 
tion and support than work within traditional fields. This concems 
not only the career advancement of the individual profcssor, but also 
the financial support and publication of the work involved. This per, 
ceptlon is, 1 think, a real one and it is also, for that reason, one that 
must be addressed. Department chairs, deans and provosts need to 
take this seriously if we are to provide the maximum benefits to the 
society that supports our universities. 

• Institutional autonomy. A further concem is that universities will 
become either assimilated by, or, perhaps just as dangerously, tainted 
m their insti tutional autonomy and professional judgment by corpo, 
rate partnerships, or whatever kmd. ln this view, it is both the integ, 
rit:y of the institution and the impartiality of scholarship that are seen 
to be at risk. 1 t is argued, for example, that a clinical study of the 
effectiveness of a newly developed pharmaceutlcal product may be 
influenced if the support for clinical trials is provided by the parent 
company which developed the drug. This seems to be to be a legiti, 
mate concem and one that must be addressed by the creation of 
appropriate protocols by each institution. No protocol, of course, can 
cover every eventuality, but this concern is so fundamental in its 
unplications that it must be faced squarcly before any contract is 
finalized. A draft protocol has recently been proposed (Rhodes, 
2001 ). 

• Student interests and concerns. Sorne are concemed that, though 
the broad scholarly integrity of the university may be safeguarded by 
such arrangements, the wellbeing of students, particularly graduate 
students, may receive less attention than the priorities of the support, 
ing company. The danger perce1ved here is that, for example, a 
graduate student may be assigned to a research top1c, which, though 
it serves the direct mtercst of the sponsoring company, is neverthcless 
unsu1table for a Ph.D. thesis study. lt seems to me that the only safe, 
guard against this is openness on the part of the sponsor, profcssional 
responsibility on the part of the individual faculty member, and a 
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clear and public understanding that neither the pursuit of the study, 
nor the conclusions and publication of the work will be influenced by 
the views or desires of the sponsoring corporation. 

• Mission creep. A related concem involves the wider mission of the 
institution, with the fear that this may be diluted or deflected by too 
close engagement w1th the corporate world. What I think is need1èd 
herc is careful definitton and statement of what the institutional mis, 
sion is. In too many cases, the institution or department has no stan~d 
mission and may drift towards any maJor source of funding that hap, 
pens to be readily available. This is not, of course, confined to corpo, 
rate funding. It may well be that a department of astronomy, for 
example, leading the design and advocacy of a new telescope, which 
may cost anything from $100 million to $1 billion, could be largely 
absorbed and deflected by such activittes, however praiseworthy they 
may be in their own right. 

• The Land Grant Model. The concem that any partnerships with 
industry and other non,university institutions beyond the campus is, 
in some way, a new and corrupting development overlooks and 
underestimates the success of just such a program which is now more 
than a century and a quarter old. The Morrill Land Grant Act of 
1862 created a system of outreach by which land grant universittes 
would cooperate, not only with county, state and federal govern, 
ments, but also with individual farmers and agricultural busincssiès. 
The subsequent history of that Act has been one of the great succcss 
stories of American higher education. Indeed, it has expanded in 
influence to other areas of the world, with untold benefits, not only 
to those who work on the land, but also to the larger commum ty 
which depends on agriculture for tts sustenance. Furthermore, the 
Bayh,Dole Act of 1980 explicitly encouraged the commercial appli, 
cation of publicly funded research in order to promote both eco, 
nomic devclopment and wider social benefit. 

PROTECTING THE CORE 

What must be preserved? Any partnership agreement must preserve a few 
essential characteristics, both of the institution and of the company and of 
the public which supports it both in direct and indirect ways. At the instit:u, 
ttonal level, the following qualities must be preserved: 

• Institutional autonomy, 
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• Faculty freedom to pursue promising areas of research, subject only to 
the canons of the particular discipline or profession and the universi, 
ty's overall requirements for such things as use of human subjects, 

• The integrity of the disciplines and professions involved, 
• Scholarly impartiality and freedom from obligation to slant or modify 

conclusions, 
• The best interests of both undergraduate and graduate students in 

relation to the projccts supported, 
• F reedom of expression and publication, 
• The preservation of an atmosphcre of openness, free discussion, w1de 

association and mutual trust and support. 

While these qualities must be prescrved, it is cqually important that the 
interests of the corporation should be rccognized and encouraged. These 
includc, but arc not limitcd to: 

• The potential reward for corporate invcstment, both financial and 
human, 

• The benefits to individual discovcrers of ncw inventions, products 
and procedurcs, 

• The frcedom of the company to capi talize on new discoveries and 
bring them to market in appropriate form and timely fashion, 

• The interests of shareholdcrs, uscrs, employecs and the public must 
also be given appropriate cons1deration and appropriation rccogni, 
ticm. A company is entitlcd to sec some economic promise or poten, 
tial from its investmcnt in research and dcvelopmcnt, even though 
occasionally it may choose to support less focused programs and pro, 
posals. 

FROM PROPOSAL TO PARTNERSHIP 

In order to movc from theoretical support for partnerships to their practical 
implementation, thrce initiatives are necded. First, the govemment's rolc in 
th1s is to recogmze the national importance of nurturing academic,industrial 
partnerships and to provide appropriate tax incentives and monetary policies 
to encourage it. This should be part of a larger program of support for corpo, 
rate investment in R & D, on which the future economic hcalth of a country 
substantially depends. 

Second, the role of industry 1s critical to the success of thcse new partner, 
ships. Success will require the recognition by corporate leaders of the huge 
research potential from university partnerships. But 1t will also require strate, 
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gic thinking, as wcll as tactical thinking, on the part of directors of R fa D. 
Any partnership will rcquirc not only respect for the autonomy of the insntu, 
tion, togcther with its mission and goals, but also the recognition of the real 
cost to the institution which such a partncrship may involve. Industry should 
also recognizc the unique opportunittcs these partnerships providc to lmk 
rcscarch, cducation, retraining and rccruiting under a single hcading, so that 
longer tcrm consultancics, student internsh1ps and R & D partnerships can 
become part of a growing corporatc program of education and rescarch. 

Third, the university also has a role to play in facilitating thcsc partner, 
ships. This involvcs not only the removal of obstaclcs-institutional, colle, 
giate and departmental-but also the provision of flexible appointmcnt:s, 
sympathetic review of shared fac1lities and incentivcs for and recognition of 
such coopcration. Joint appointments will involve not only joint departmcn, 
tal appointmcnts, but also appointments in which part of a faculty member's 
time is supported by soft money contributions from industry and other 
sources, just as it is now in many cases by fcdcral rescarch funds. There arc, of 
course, dangers inhcrcnt in such arrangements, but, with proper ovcrsight 
and forethought, these can be reduccd. 

An issue rcmains as to whethcr or nota university professor, employed full 
timc by the univers1ty, should be allowcd to acccpt a position as an officcr 
within a startup or other company. Arrangements will differ from one institu, 
tion to another, but my own react1on is that such an arrangement is undcsir, 
able. While I recognize that there arc potenttal bcnefits inhcrent in an 
arrangement of this kind, it scems to me that the pitfalls and conflicts are 
cvcn more substant1al and that th1s practice should not be encouraged. ln 
contrast, I sec no fondamental conflict of time or intcrcst and much potcntial 
bcnefit in individual faculty mcmbcrs scrving as directors of corporattons, 
providing that such affiliations are a matter of public record. 

THE BENEFITS OF PARTNERSHIP 

When ncw partnerships arc creatcd, the long tcrm benefits will be substan, 
tial. For the univcrsity, perhaps the most obvious bencfit: is that industnal 
partncrships will provide new revenue, and, pcrhaps, catalyzc new econornic 
activity. It is cstimatcd that, in 1999, univcrs1tics filed 7 ,602 patent applica, 
ttons, generating $641 million in uni versity income. In financial terms alone 
th1s is a source of s1gnificant revenue. Columbia University, for cxarn.plc, 
which ranked first among Amcrican univcrs1tics m earnings from patent roy, 
alties for the past two ycars, rccc1vcd more than $143 million m royalty rev, 
cnue in the year 2000 (Blumenstyk, 2001 ). These funds were used as internai 
venture capital, to sponsor promising new rcscarch initiatives. 
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Perhaps the most striking evidence of the wider economic benefits of uni, 
vcrsity research is provided by a BankBoston study of MIT which estimates 
that if "the companies founded by MIT graduates and faculty formed an inde, 
pendent nation, the revenues produced by the cornpanies would make that 
nation the 24th largcst cconomy in the world. The 4,000 MIT,rclated corn, 
pantes employ 1.1 million people and have annual world sales of $232 bil, 
lion. That is roughly equal to a gross domestic product of $116 billion~ which 
is a little less than the GDP of South Africa and more than the GDP of 
Thailand. Eighty percent of the jobs in MIT,related firms are in manufactur­
mg (cornpared to 16 percent nationally) and a high perccntage of products 
arc exported. The MITrelated cornpanies have more than 8,500 plants in 
50 states." (Bank of Boston Economies Department, 1997). 

The larger benefits for the university and the wider society, beyond the 
mcre fmancial bencfits, are substantial. By doser alliance with industry, 
tcaching and research are enlivened and ennched. Students, both under, 
graduate and graduatc, have ncw opportunities for identifying fruitful carcers, 
as well as opportunitics for intemships and experiences that will assist them 
in their own career choicc and preparation. 

Industnal challenges pose new intellectual challenges and some of these 
may be of fundamental, rather than of immediatc practical, signifi.cance. Fur, 
thermore, both basic rescarch and development work have already led to 
breakthroughs in biomedical deviccs, pharrnaceutical products, engineering 
techniques and agricultural dcveloprnents, which have provided benefi.ts for 
all society. 

It is this wider social benefit which is the ulnmate argument for encourag-
closer corporate liaison. Liaison will takc place only if there are clear 

mutual benefi.ts for the corporate sponsor and the university, but m the inter­
ests of scrving the wider public, a protocol must be clearly defined and devel­
oped. 

The responsibility for developing such a protocol rests squarely w1th the 
administration of the university, but it should not and, indeed, cannot be 
developed by thern in isolation. It will necd the constant input, review and 
support of the university faculty mvolvcd, as wcll as department chairs, deans 
and other officers. I t must be a rnatter of rcview for the board of trustecs and 
it must, of course, comrncnd itself as equitable to corporatc sponsors. It is also 
important, I believe, that such partnerships should be a matter of public 
record. 

CONCLUSION 

Fears that extemal partnerships and outreach would create bias, distorted pri­
orities, div1ded allegiance and of education, have been with us since 
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at lcast 1862, when the Morrill Act was signed by President Abraham Lin­
coln. The awareness of these concems and the realization of these hazards 
should make it possible for universities to adopt protocols and encourage pro­
fessional responsibility to safeguard agamst them. The ultimate beneficiary 
from new alliances and extended corporate partnerships must be the pubhc, 
for it is the public that is ultimately served by both universities and corpora­
tions, and it is upon public recognition and support that both, in rnrn, 
depend for their existence and succcss. 
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