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Summary

The future of high-wageeconomiesas Germanyor Japanin a globalized economydependscritically on
competencewillingness and freedom to innovate:to create new markets through product and service
innovationandto increaseproductivity throughprocessnnovation.Innovationitself dependon the creation,
application and diffusion of new knowledge, at least in economiesat the forefront of technological
achievement, which cannot rely on imitation and catching up.

Since a technologically advanced and open economy can only cdmipesatingnew productandtechnology
cycles,the creationand diffusion of the knowledgeon which theserecombinationsare based,hasbecomea
factor of utmost importance.

An increasingpart of this knowledgeis producedin academicresearchand teaching entities, especially
universities. The practical application tfis newknowledge explicit andtacit, is the foundationof growthin
matureeconomiesThe embodimentof new knowledgein the processof innovationis the core function of
entrepreneurship according to Joseph Schumpeter (1934, 1991).

Universitiesand industry, up to now relatively separateand distinct institutional spheresare assumingtasks
that were formerly largely the province of the other in the development of new combinations.

New knowledgeand ideas,taken for itself, i.e. remaining separatedrom innovation, are economically
worthless.Researctachievementsnay resultin scientific reputation,but for the economicsystemremain of
negligible relevance. For a stationary economy, where entrepreneurs are engaged in rephelyiveyg this
posesno difficulty. But as soonasdevelopmengenters,and comparativeadvantagedasedon given products
andtechnologiesreerodedby newly industrializingeconomiesthe situationtransformedundamentally. The
productionof new knowledge,to becomea valuable economicactivity, hasto becomeembeddednto new
recombinationsof resourcesThis requiresa structural coupling of the scienceand economicsystemsof
society. The traditional divisioaf labourandfunctionsbetweeracademicscienceandacademideaching and
industry (applied research,development,innovation) is in question.As the university crossestraditional
boundarieghroughlinkageswith the economicsystem,it mustdevisewaysto makeit ableto communicate
with each other.

It is here,in the economic applicationof new knowledgeproducedin the sciencesystem,that problems
multiply. Their solutionrequires- this is the main thesisof our contribution- _the mutationof the tradional
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researchandteaching university into an entrepreneurialiniversity As our discussiorwill show,it is not a
paradox(as maintainedby Audretsch,1998),that geographicclustersof innovationemergeat a time when
globalizationand multinational corporateactivity seemto dominateeconomicactivity. Globalizationbreeds
regionalization. What we observe, so far in pioneer regions in the US and the dl&sderextentin Japan,
China and Taiwart, and continentalEurope- the evolution of universitiesand other researchentities into
regional centersof innovation- , will fundamentally influencethe innovative performanceof a nation and
ultimately determine the international comparative advantage of mature nations.

1. Entrepreneurial university: what does it mean?

Whatwe intendwith our contributionis nothing new. The potentialandreal contributionsof universitiesto

economicdevelopmenhavelong beendiscussedHistorianshavearguedthat animportantreasonwhy British

industry did so poorly in the new chemical products andeleetricalequipmenindustries which formedthe
basisof the third andfourth Kondratieff cycles,wasthe failure of British universitiesto developteachingand
researchcapabilitiesin scienceand engineering- comparableto German technical universities and US
universities.As Chandler(1962, 1977), argues,the tight cooperationbetween technical universitiesand
companiesn thesefields enabledGermanfirms to surpasghe until thenleadingindustrialnation, Britain, in

less than a generatiom a similar vein it hasbeenarguedthe dominanceof US firms in the basicinnovations
of the 5th and embryonic6th Kondratieffto have a lot to do with the entrepreneurialquality of American
researckhinstitutions.Doing first-classresearchis not sufficient for excellencein innovation.In the US, first

classuniversity research was combinedwith scientific entrepreneurship to a degree that observersnow
beginto worry (Mowery and Ziedonis, 1998) that the structuralcoupling betweenscienceand ,money“ may
may have gone too far.

The university is one of the world’s most durable institutions. It must pass now a complex new test.

* The new quality of internationalcompetitionchangesthe role and function of universitiesand research
systems dramatically. If these dot becomeagentsof innovation,entrepreneurialiniversities they hamper
regional and national development and international competitiveness.

» The application of university producedknowledge dependson the quality of entrepreneurshigwhose
differentfunctionsarediscussedbelow). Sinceknowledgeis difficult to transfer,evenif diffusion costsare
low - knowledgeasa public good- the main carriersof knowledgeare peoplewho are directly involvedin
knowledgeproduction.In many casesthis may be researcherthemselvesTo makethis happenrequires
profound changes in the training of students and scientists, especially in the skills and comfzesetgps
companies as carriers of innovation (the evolutionary function of entrepreneurship, see below).

» Becauseof the difficulties with knowledgetransferand becauseof network economiesthe applicationof
new scientifically-created knowledge has a strong regiom@alponentTo makeuniversitiesentrepreneurial
has thus a strong, positive impact on local/regional development.

In our paper, we focus on the constraints and possibilities of the university system, to become
entrepreneurial, to mutate into an agent of innovation and regional development in the Schumpeterian sense.

An entrepreneurial university can mean three things:

1. The university itself, as an organization, becomes entrepreneurial.

2. The membersof the university -faculty, students,employees-are turning themselvessomehowinto
entrepreneurs.

3. Theinteractionof the universitywith the environmnet, the “structural coupling” betweenuniversity and
region, follows entrepreneurial patterns .

1 Taiwan createdthe Hsinchu Science-Basedndustrial Park, housesthe world’s fourth-largestmaker of
semiconductors, and is attracting an increasing number of biotechnology and optoelectronitééipaskis
linked with two nearby universities and the government’s leading science research institute (Dolven, 1998).
2A defining characteristiof the post-warUS innovationsystemis the centralrole of researctuniversitiesin

the performanceof fundamentalresearch.in 1995, universitiesaccountedor more than 61 percentof the
basic research performed within in the US (Mowery and Ziedonis, 1998, p. 113).



As our discussiorwill show,to achievethe secondthe first mustbe accomplishedAnd to achievethe third,
the secondis necessaryAll three togetherare necessaryand sufficient conditionsto make an university
“entrepreneuriat. Thefocusof our analysidlies on the third aspectBut sincethe third builds on thefirst two,
we need at least sketch on their meaning. This is done in the third and fourth section of the paper.

2. Types, functions and learning of entrepreneurs

The following containsbasicdistinctionsand concepts concerningentrepreneurshipReadersfamiliar with
recent discussion in the theory of entrepreneurship can skip this section.

Entrepreneuis not entrepreneunVe haveto makedistinctionsaboutdifferent entrepreneurialunctionsand
different entrepreneurialspecialisations(see table 1 for these distinctions). It is a curiosity of the
entrepreneurshifiterature, that its best-knownall seemto emphasizeone particalur part (function) of the
entrepreneur’s job.

We make three distinctions: betwdenctionsof entrepreneurship, betwesmesof entrepreneurs argktween
levels of entrepreneurialearning An entrepreneuriatiniversity must somehowbuilt into its structurethese
functions,typesandmodesof learning.Accordingto the prevelanceof these differenttypesof entrepreneuriol
university could be distinguished.

If we combine functions and types of entrepreneurs we get a matrix consisting of 16 cells.

In the university context,somecombinationsof function andtype seemmorerelevantthan others.First, the
main focushasto be on innovation:applyingnew - university createdknowledge- in practicalfields; and on
evolution: building up, creating skills and competencesbut not only in creating and transferring (new)
knowledge (see section6 on the limitations of knowledge),but by combining evolution with innovation:
creating competences to innovat&hese ideas will be elaborated upon below (in sections 4 and 5).

* Functions
Concerningunctions we can differentiate between

* routine entrepreneurs

» arbitrageurs

* innovators

* evolutionary entrepreneurs (competence builders).

All entrepreneurs are doers. But what they dodifgerentthings.

Routineentrepreneurgedo what they have always done, they reproducetheir businessedy producingthe
sameproductwith the sametechnology.They populatethe “economiccore” of any economyandorganization,
including universities. As Peter Drucker has said, tireygloingthingsright (evenif theyaredoingthewrong
things, for instance producing new knowledge within a defunct paradigma).

Arbitrageurs discoverand makeuseof discrepanciesn the valuation of products,productionfactorsand
assets. At a high level of performance, they are the George Soros types of entrepreneurs.

Innovators arethe doersof new things.They put newideasinto practice.Within an university context,this
can mean three things:

(1) diffusion of new knowledgeithin the scientific community,
(2) teaching new knowledge to students (the ideal of the Humboldtian university), and
(3) the Schumpeterian interpretation - applying new knowledge in the econonomic*system

It is the third possibility, which is most relevantfor our question,but (3) may require intra-university
innovational activities of the second type and knowledge diffusion within the science system.

3 We differentiatestrictly betweerinnovationandevolution.An innovatingeconomyis not necessarilyalsoan
evolutionarysystem Evolution hingeson increasingcompetencesnnovation,andmostof the thingsdiscussed
in evolutionaryeconomicsas the familiar three stagesof ,evolution*: innovation, diffusion, and feedback,is
possible withgiven competences.

4 Productionof new knowledgeis not yet a Schumpeteriaractivity, if applicationdoesnot enter.Obviously,
production can be part of an innovatimcess but this commands activities (2) and (3).
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Evolutionary entrepreneurs are builders of competencegither with themselvesor by helping othersto
increasetheir capabilities.To qualify for this function, they must at leastoperateat the level of learning 2.
Knowledgecreationwill not do. A teacherwho succeedsn increasingthe capability of his studentsis an
evolutionary entrepreneurss a businessman who teacheshimself the capability of better listening to his
customers.If a (potential) entrepreneulearns competencesn the university, i.e. in the entrepreneurial
university, innovators and evolutionary entrepreneurs become structurally coupled. They co-evolve.

Tablel containsthe maindifferentiationsemployedby us.In therows, the table comprisesthe four functions
of entrepreneurshiplhesefunctionscan be fulfilled in four typesof real-typeentrepreneursas seen in the
columns. Finally, entrepreneuriabction in the function-type spaceof entrepreneurships characterizecoy
different modes of learning. These levels of learning can be seen in the cells of the matrix.

Table 1: Types, functions and learning level of entrepreneurs

Personal Real managern Expert idea| Empathic super
achiever (Intrapreneur) | generator salespeople
Routine Learning 0

Arbitrage Learning 0+1

Innovation | Learning 1

Evolution Learning 2+3

* Learning

Table 2 contains an overview of the types of entrepreneurial learning.

Table 2: Levels of learning

» If an entrepreneur does no learning, reproduces his present condition, we ¢adirttirgy O.

» An entrepreneur increases his knowlege base, he acquirdsiaetredge We call thislearning 1:
learning at the first level.

* An entrepreneur acquires or learns new skillsampetenceflearning to learn,
learning to communicate, learning to manage time, etc.); this is learning at a higher
level: learning 2.

« An entrepreneur becomes aware that she or he lacks some skill, or competence, or knieatedye3
(creatingawarenessand sensititivity for learning to learn new capabilities).

e Learning 2 and 3 can be considesstlutionary learning.

Source: Répke, 1998

Obviously, these levels of entrepreneuriallearning are not independentof each other. Increasing your
competencdéecomedlifficult, if you are not aware,that you needhigher capabilitiesat all, and what kind of
competenceyou needto learn.If you remainunconsciousf your incompetencegr if you believe,you have
alreadyeverything you needto make you a successfulentrepreneuryou lack the intrinsic motivation to
increase youcompetenced,e. engagen learningat the secondevel. To build up the motivationto learnat the
second level, to master new capabilities, usually requires learning activity at the third level.

If we look at the secondevel of learningin relationto learningl1, we observea similar relationship. For an
entrepreneul(not a researcher/scientistly acquirenew knowledgein itself is a uselessactivity. He must“get
things done” (Schumpeter)that is, apply new knowledge,acquiredat the level of learning 1. He must
implementhis ideas, realize his vision, follow up his strategywith concretesteps,and so on. Acquiring
knowledge per se becomesa deadend for an entrepreneurjf he or she lacks the competenceo make
profitable, value-enhancing use of knowledge.

If an entrepreneur runs into difficulties in therketplace, to acquirenewknowledgeusuallydoesnot help. It

may evenmakehis positionworse,if he continueso operateat the samelevel of competenceNew knowledge
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(learningl) doesnot automaticallyincreasenis competencéo makerewardinguseof newknowledge He has
to engage into learning 2. He must improve on his capabilities of getting things done.

Acquiring knowledgeis inadequateandin somecircumstancesay evenbe harmful. More knowledge makes
him awarehow manythings he doesnot know. More knowledgeincreasesis uncertainty,and may makehis
entrepreneurigiaskmoredifficult (Miron andMcClelland,1979)andthusdemotivate$iim from enteringinto
entrepreneuriahctivity. Learningl, increasein knowledgealone, a main activity of univerisity researchand
teaching,is thus a two-edgedsword, if seenfrom the requirementsfor successfulentrepreneurshipTo
overcomethesedifficulties in a university contextimplies to transforma university into an entrepreneurial
university.

Summarizing our argument concerning the learning of entrepreneurs, we state, that

the quality of entrepreneurship is a function of entrepreneurial learning at three levels of learning:
Entrepreneurship=f (3 L).

Table1 cannow be readasfollows: An entrepreneuractivein oneof the four functions,needs;n order to
maintainhis functionalbeing (or entrepreneurialconsciousness”)pperateat the learninglevelsindicatedin
the table. A routine entreprenezango alongwithout anylearning.If heor she is operatingout of an optimal
(equilibrium) position, he needs no learning at all (learning 0). This luxuryealisticoption only for routine
entrepreneursAn arbitrageurmay needto moveto learningl (seetable 2 for typesof learning),acquirenew
knowledge (for instance learn to master a computer in order to better handle financidlhdedajneholdsfor
an innovator. She/hemust incorporatenew knowledgeinto her/his businessto continueto function as an
innovator. The innovator hasto be an active learnerat the first level of learning. Obviously, any of the
functionaltypescan mutate(seebelow for the threetypesof mutationor ‘self-evolution’), thatis improveon
his competencehroughlearning2 and 3. But evolutionarylearningis not requiredto fulfill an entrepreneurs
ordinary function (as is indicated in table 1).

In otherwords: Routine entrepreneursarbitrageursand innovatorscan do their entrepreneuriajob without
learning any new capabilities But they alsocanself-evolve,"mutate”, asfish neededo do to conquerand. In
this way they acquirenew action possibilities,canroamin spacedithertoterra incognitadueto insufficient
capabilites.

What doeslearning meanin the context of entrepreneuriafunctions? An entrepreneurcan learn (and
universities can help/promote do this) in three areas:

1. Helearnsto do his functionalentrepreneurigbb better.A routine entrepreneutearnsto becomea more
effective routine entrepreneur, for instance by learning a better way of cost accounting.

2. He learnsto move up the functional ladder: a routine entrepreneuis mutatinginto an arbitrageuror
innovator.

3. Helearnsto equiphimselfwith capabilitiesthat allow him to operatein a new entrepreneuriatontext:a
routineentrepreneulkearnsto becomean employeednanagerpr anintrapreneuringnnovatorsetsup his
own business, and son

To do any of these things, she/he first must become an evolutionary entrepreneur, which requires operating at
the learning levels 2 and/or &yolutionarylearning The university can help him to achieve this, provide him

with the knowledge (learning 1and competence to self-evolve into higher entrepreneurial functions and

mutate into different entrepreneurial types.

If a routine entrepreneur acquires new capabilities, he mutates, temporarign evolutionaryfunction:to do
a betterroutinejob. He canof coursealsobecomeengagednto arbitrageandinnovation,all with his given
capabilities thatis, without evolutionarylearning.He actswithout learningat higherlevels..But his chances
to survive in these higher functions - at the level of unconscious incompetence - are limited.

* Real types

After combining functionswith typesof learning,we look now at four typesof entrepreneurshiplhe four
functionsof entrepreneurshipcan be practicedin different entrepreneuriaspecialisationsThe psychologist
JohnMiner (1997) has,basedon his researchon entrepreneurin the US, differentiated four entrepreneurial
types as listed in table 1:

> This are the real-type entrepreneurs as based on the classification of John Miner (1997) referred to below.
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» Personalachieveror autonomougntrepreneurthis is the independenthacting,individualistentrepreneur
as described by Joseph Schumpeter and David McCllelland.

* Realmanager or intrapreneurthe entrepreneuoperatingin an organizationatontext,anddifferentiated
by the first type by a strong desire to influence other people (power motivation).

» Expert idea generatphe makes use of knowledgéen createdoy himself,andhasa strongmotivationto
apply his knowledgein innovativeways.This type becomesnore relevantwhennew knowledgebecomes
createdn scienceandresearchor developmentlepartmentsVery often, this new knowledgecan only be
skillfully applied by the createrof knowledgehimself: he hasthe motivation and the accesgo implicit
knowledge (knowledge that is difficult to be transferred to other people).

» Empathicsuper salespeopleare equippedwith an extraordinarylevel of empathicand communication
capabilities;they canenterthe worlds of other peopleeasilyandthereforehavea comparative advantage
in ‘selling’ products/ideas to others.

In later sections, we try to detect these real types of entrepreneurship in university/research systems.
3. The university as an entrepreneurial organization

Given the above distinctions, we can now apply entreprengh@aityto the universitysetting.This requiresto
integrate entrepreneuriafunctions (routine, etc.), real types (personalachiever, etc), and entrepreneurial
learning(0,1,2,3) into the processesf researchteaching,andeducationof universities Accordingto table1,
this would give us 16 possibilities or combinations.

Fromanimpact point of view, the lasttwo rows (innovationandevolution) standout. Innovationis necessary
for developmentandincreasingcompetencegevolution) for preventingdiminishingreturnsto innovationin
thelong run. Becauseve havea separatesection4 on evolutionaryentrepreneurshighis leavesus with the
innovatingor Schumpeterianuniversity. As we sawin the previoussection,three possibilitiesstandout, the
first two representing core activities of the traditional university.

If we take Schumpeter'soncept of innovationseriously,the traditional universityis not yet Schumpeterian,
sinceit restrictsitself (or has beenforced to do so by governmentlaws and regulation8) to collecting,
producingand transferringknowledgeto other membersof the scientific community or to agentsin other
subsystemsf society(economyart, religion, sport,etc.). The producersaandtransmitterof this knowledgeare
partof theinnovationprocessput mostly not directly engagecr responsibldor the applicationof knowledge,
ie. wealth creation.In this function, they may act throughthe four entrepreneuriatypesof JohnMiner. As
university people,we have all personalexperiencein characterisingcollegues,students and employees
accordingto these types.Personahchieverdhavea hardtime in universitiesatleastin Europe,while theyare
actively encouraged in the USptay out their talents.Intrapreneur@ndideageneratorsare,to my knowledge,
quite commonamongthe universityinnovators.On generaljnnovationin scienceasin the economicsystem,
is, and for thesamereasonsdetailedby Schumpete1934,pp. 84-88)for commercialbusinessmenmorean
exception than rule among university members.

4. The university as builder of entrepreneurial competences

Universitiesareoften characterize@sinstitutionsof ‘learning’. But who learnswhatin universities.Doesthat
what is learned in universities reflect the neccessities of an entrepreneurial society?

As seenfrom the threelevelsof learning,universitiesare operatingmostly on the first level, i.e. creatingnew
knowledge - if they are good - and transferring new and traditiomalledgeto studentsiearningl. Learning
3, the mostcritical andmostproductivepart of learning,is left out completely,andlearning2 remainswidely
neglectedand may evenbe negative.At the secondlearninglevel, the focus of universitiesis on analytical
competencedraining the left sideof the brain. Thosecompetencesinnovativeentrepreneursvould primarily
need in the market placareneithertaughtnor trained,oftennot evenappreciatedAnecdoticalevidencedoes
not refute the conclusion,that universitiesmay even negatively contribute to a wholistic developmentof
entrepreneuriacompetencesmongits studentsand staff’. Studentsmay leave the university with lower

6 To what extentgovernmenregulationhampersknowledgetransferand entrepreneuriactivity of scientists
in the ‘classical’ university in Germany is discussed by Schréter, 1990, pp.144-154.

7 According to my experience, the level of entrepreneuadaipetencedeclines,on averagewith the lengthof
stay (enroliment)of studentsemployeesand lecturers/researcherSimon and Fassnachtas cited in Ripsas
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entrepreneuriatompetenciesomparedo the time they enrolled.Universitiesfail in their job asevolutionary
entrepreneursThis is especiallycrucialin countriesas Germanyand someAsian nationsincluding Japan(as
comparedo the US), becausen thesecountries formidablecultural barrierswork againstthe acquisitionof
innovativing competences (as compared to the US) in the family, at school and during professional life.

As a consequencestudentswhenthey leavethe university, are “highly qualified, but incompeterit asErich

Staudt (1996, 1998) concludes from his research into the competences of German natural science graduates.

In a knowledge-based economy, a science/university systech,is basedonthe ethics,culture,regulations
and career pathsadaptedto a constellation,wheretruly novelindustrial creationwasthe prerogativeof the
economic system, can becommapetence blockfor the further development of the economy.

The lack of entrepreneuriatompetencesamongits staff and studentsdirectly contributesto the degreeof
innovation- or Schumpeteriarefficiency of the university systemand other researchinstitutions, where
university alumni becomeemployed New knowledgemay be produced evenfirst-rate knowledge,but it does
not becomeeconomicallyrelevantby way of creatingnovel product/technologyycles, new wealth, higher
output and employment since the knowledge-producers lack the competence of making an innovative use of it.

5. A Schumpeterian view of the university

In Schumpeter’s theory, development is caused by innovation, inidagbidnplementecdy entrepreneursyho
dependcritically on a smooth accessto financial capital to carry out recombinationsof the factors of
production. The Schumpeteriarlogic deviatesfundamentallyfrom the neoclassicalgrowth model, where
growth is driven by factor accumulationthe input logic. State-universitiesn Europe,with someexceptions,
have internalized this view to a surprising degree.
Mainstream(neoclassicalconomicsseesoutput growth as a function of input growth. Growth is driven by
factors which cause inputs to grow.

In Schumpeteriarthinking, neoclassicalcausalityis turned on its head. The growth of ‘output’ (of an
university, as ever measured) is not determined by the growth/accumulatioputt’ (money/budgethumber
of employees,nfrastructure,office space,etc). Input growth in the Schumpeteriarperspective is not
neglected but either a result or a by-product of the innovation process. Input fipltlowk outputgrowth. The
input logic is replaced by dnnovation logic

Observing the universitythrougha Schumpeteriatensallows usto construct a different reality of university
life. By making a distinction betweeninput and innovationlogic, we observejmmediately,to what extent
university lifeis dominatedoy aninputlogic. As a variant,evenusually,at leastin Germanytheinputlogic is
constructedn the ratherstationaryperspectiveof a zero-sum or win-lose game.Unfortunately,to succeedn
sucha game,requires skills and competencesyhoseavailability and acquisition makeinnovationa near
impossibility. To becomea successfubperatorin the political gameof win-lose allocationbreedsinnovative-
evolutionaryfailure. This holdsfor the personalaswell asorganizationalevel. The univesity system selects
against innovative and evolutionary entrepreneurs and the access to resources via the university allocation-game
is decoupled from innovation.

Theory and policy-makingon innovationis heavily influencedby input logic, the university/sciencesystem
being no exception.The importanceof knowledgeis derived from being “an input in generatinginnovative
activity” (Audretsch,1998,p. 19). Similarly, in a knowledgebasedeconomy, sciencehasto deliverinputsto
the economicsystem:.,...efforts to makethe sciencebasecontributebetterto economicgrowth hinge on the
uptakeof scientificinputs by business especiallyby small technology-basefirms andin new growth areas”
(Andersson, 1998, p.17).

Also scholarghat consider themselvesas“Neo-Schumpeterianbperatewithin sucha conceptuaframework.
Whatis wrongwith suchan approach?From our point of view only onething needsmentioning:The input
approach neglects the Schumpeteriancontribution. Innovative entrepreneurshipremains outside the
framework,and it can definitely not be put into the input-outputmachinewithout destroyingthe creative
contribution of the innovating entrepreneur.

(1998, p.221) report, that the motivation to start up a businessamongstudentsdeclinesduring their life at
university, freshmen having a stronger urge than students at higher semesters.

8 These distinctions are elaborated upon in ABmann and Ropke (1998).



The (Neo-)Schumpeteriaapproachto university development has - at a first look - a Minchhausen-like
qualityg. It makes two basic propositions:

1. Eachuniversity,andtheregioninto whichit is embeddedat anytime, makesuseof only a small degreeof

the possibilities open to it: the phenomemm-inefficiencylo. Therearethusavailable,at any university,
at any time, ampleopportunitiesto increasethe value of outputof an univerisity with a givenamountof
resources[Since to increase X-efficiency in a university usually would require innovation, the X-
inefficiency argument becomes a sub-hypothesis within a Schumpeterian approach].

2. Eachuniversity, whateverits historical path of scientific and professionalspecialization,and henceits
comparativeadvantagecan- by aninnovative recombination of giveninput - achievehigheroutput(the
core Schumpeterian hypothesis).

Making an university entrepreneurialin a Schumpeteriasenseconsiststhusin reducingX-inefficiency and
promoting a creativerecombinationof input. This view is obviously at oddswith conventionalapproaches,

which - by assuminé1 thatany giveninput is transformednto outputat maximumefficiency (i.e. the level of
x-inefficiency is zero) and in addition ruling out endogeneous innovatengssarilyneeds additionahputsto
make a universitygrow anddevelop.Accordingto this view, we come naturally to the policy conclusionthat
- since university growth is hold bablg alack of resources an externalinfusion of inputis the sinequanon
for the further development of the university.

While output growthin an universitywithout innovativeentrepreneurshiglependsn a continuousnfusion of
input, a Schumpeteriaminiversity producesdevelopmenendogenously,changes... ariseby its own initiative,
from within” (Schumpeted934,p. 63, our emphasis)Developmenis createcby the internal dynamicsor the
internal conditionsof a system,not by the availability or growth of factor input. Similarly, if developmenis
characterizedby qualitative changes(as new knowledge embodied in new products, technology and
organizations)putput growth is not a necessarycharacteristichut a by-productof an innovating university
(This does not rule out to ,translate” output and its growth into neoclassical or growth-accounting language).

6. The limits of knowledge and the role of innovative entrepreneurship

The thesisof the following sectioncan be summarizedas follows: With the type of knowledgeproducedby

universities and similar researchorganizations,the entrepreneursamaking use of this knowledge must

increasinglyby producedor ‘constructed’ by the researchsystemitself. If the systemfails in doing this, the

knowledge may remain idle or underused.Universities must turn into  evolutionary entrepreneurial
organizationgo fulfill their missionin an economywhich mustincreasewealth and createemploymentby

incorporatingnew knowledgein innovative productsand technologieslt is not enoughany moreto turn out

high quality people,if thesepeople,at leastsomeof it, are not providedwith, and at the sametime, during

their academic studies, with the competences to succeed as professional entrepreneurs.

New knowledge has increasingly to be created in the scientific system. Creatimgealthout of this, requires
the application of new knowledge.This is the job of entrepreneurslf universitiesare an origin of new
knowledge the knowledgemust spill overto users.One channelfor spillover are adoptionand adaptionby
establishedirms. Another one are individuals, often thoseinvolved in the productionof new knowledge,
scientists,engineers students.The organizationalstructureand cultural traditions and regulationsmake it
difficult for knowledgeworkersin universitiesto developthe knowledgeandappropriatehe expectedvalue of

9 Baron Miinchhausensucceededo overcomedifficult situations by his own - and often - innovative
endeavour: pure self-help.

10 X-(in)-efficiency is a conceptoriginating from Harvey Leibenstein.While the X-efficiency ideais "an
extremely simple one" (Leibenstein,1978, p. 17), it is neverthelessbeyond the neoclassical(production-
function) approachThe concept assumesalsoin regionalgrowththeory,thatresourcesre used,at any time,
with the maximum degree of efficiency. When an input isusedefficiently, the normin anyfirm andregion,
"the differencebetweernthe actualoutputandthe maximumoutputattributableto thatinputis a measureof the
degree of X-inefficiency" (Leibenstein, 1978, p. 17).

1l\We needto stressthis to be an assumptionof mainstreameconomics As every memberof an university
knows, thereis a tremendoudot of wastefulresource-usgoing on. Even under standardoptimal allocation
proceduresuniversitiesfail. But this is not the questionwe like to discussin our contribution.Evenwith an
optimal allocation,or betterbecausef it, innovationneednot happen.The universityis entrepreneuriain a
managerial or routine sense.
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the knowlege within the university system.To apply the knowledgedevelopedin researchand teaching
organizations, may require the knowledge worker

1. to transfer the knowledge to incumbent firms
2. to transfer the knowledge to individuals starting a new firm,
3. to establish a new firm by himself.

Regional value and employment-creation is highly dependent on new firm activity (rout@R Bhetransfer
of new knowledgeto incumbentfirms is marredby many difficulties, which havegiven birth to a whole new
industry engaged in knowledge transfer. These difficulties reflect the shortcomings of the input logic.

A main problem is, that diffusion and application of new knowledge as simply a transfer from one
mind/organizationto anotherone,doesnot work. Transferis possiblewith information, seriously limited with
knowledge,andimpossiblewith tacit knowledge Knowledgeexistsonly as self-knowledge. New knowledge
hasto be constructedanew by the receiver,and requires- for its innovative application- a new factor
combination.This makethe simpletransferof knowledgean illusion. Thatis: an university,who seesa main
taskin beinga transferagent,cannotbe an entrepreneurialiniversity. The knowledge-tranferringiniversity
fits well into the input logic, but will not contribute much in developing its members and the negibich is
embeddedThe agentableto makeuse of tacit knowledgeis the entrepreneurEntrepreneuriaknowledgeis
mainly of tacit nature.To build a competitiveadvantagebasedon knowledgeavailableto anybody (public
knowledge)is a heroictask. Tacit knowledgeis thusnot a public goodbut availableonly to the creator/owner.
Sinceit is difficult to diffuse, the competencéo makeuseof this kind of knowledgeis crucial for economic
developmentandespeciallysoin a knowledge-basedconomyto makenon-tacit, public, including scientific
knowledge applicable, or turn knowledge into innovations, it needsto be combined with tacit or
entrepreneuriaknowledge.The abovedistinctionsare similar to one madein the entrepreneurialiterature
between idea and opportunity. Many people, including scientists, have ideasph#seidpersonaknowledge
base.But most ideas, as most scientific knowledge,donot turn into wealth-enhancingand productivity-
increasingopportunities What makesopportunitiesout of ideasis tacit knowledge:the knowledgeon how to
translate (scientific) ideas into productsthat consumersare willing to buy from the entrepreneur.The
transformation of ideas (knowledge) irdpportunitieds similar to Schumpeter’slistinctionbetweerinvention
andinnovation.ldeas,derivedfrom scientific inventionsand discoveriesare productsof the psychic system,
opportunitiesemergerom the structuralcouplingof the knowledgeproducer/ownerwith agentsin the market
environment, they are structurally-coupled ideas.

The above arguments are main reasons why Schumpeter noted, already in 1911, thatiit@anmabebtirms
which do major innovations but newly establishednterprisesthe socalled'startsup’ in Americanlanguage.
With the proliferation of the sciencesystemsn modernsocieties the bottlenecksto knowledgetransferand
hencethe breakdowrof the knowledgeproductionfunction havebecomeevermore pronouncedWe guessput
haveno datato proveit, thatanincreasingamountof the newknowledgecreatedwithin the science/university
complex remains economically idle, i.e. does not become embedded into innovational activity.

In other words: the road leading to the link up of the science and innovation systeimdesaisingly through
newcomerfirms. The more revolutionarythe scienceand knowledge,the more start up entrepreneurshijs
required to create new wealth out of it. The higher the quality of the redemwtedgecreatedn a university,
the more entrepreneurshifs requiredfor its application.What Gary Hamel- echoingthe young Schumpeter
decadesago- saysfor innovationin general,can be appliedto university knowledgein the sameway: “In
industry after industry, it itherevolutionaries usuallynewcomerswho arecreatingthe newwealth” (Hamel,
1998, p. 7).

In all the new industrieson which the presentKondratieff (information/communicatioriechnology,etc.) is
basedthe fusion of scienceandcommercializationpften by the very samepeople,in personalunion, hasbeen
the hallmarkof newwealthcreation.Thereis no major product/technologygycle, which hasbeenpioneeredoy
establishedirms. This is anotherillustration, that the input cum transferlogic doesnot work: That the new
knowledge on which majorinnovationsarebaseddoesnot travel from scienceto incumbentfirms, but travels
in the brain and via the experience of those involved in producing the knowledge in the science system.

As anillustration we refer to the developmenbf the Americanbiotechnologyindustry, which was essentially
nonexistentn 1975andgrewto morethan700activefirms overthe next 15 years. Zuckeret al. (1998)show
a tight connectionbetweenthe intellectual humancapital createdby frontier researchand the founding of
biotechnologyfirms. ,At leastfor this high-techindustry,the growth andlocationof intellectualhumancapital
wasthe principal determinanf the growth andlocation of the industryitself“. Intellectualcapital flourished
aroundgreatuniversities.But academiaiscoverieswere not sufficientin themselves.Thdevelopmenbf the
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industry was highly dependenbn ,individuals with the ability both to invent and to commercialize these
breakthroughs“(Zucker, 1998, p. 302, our emphasis).As a comparableGermanillustration, we refer to
Quiagen AG, a biotechnology firm founded the knowledgeof a Ph.D.dissertatiorby the samepersondoing
the research. Also Marburg university provides several examples.

At USuniversitiesjt seemsalsoa commonpractice that professorgakefinancial stakesin businessestarted
by former students.A spectacularexampleis a former dean of the GraduateSchool of Businessat the
University of Texas,who co-financedMichael Dell of Dell Computer,who is the secondlargestshareholder
(behind Michael Dell) owning a stake valued at about $h8llon (Beck,1998).Professorsct,in otherwords,
asinformal venturecapitalistsor businessangels.Given the hugeinformation asymmetriesn capital/credit
marketsandthe high uncertaintyof projects basedon recentscientific researchthis makesobvious economic
sense(We do not proposethe Americanpracticeto be imitated elsewhereBut at leastthe Americanshave
found a solutionto an akwardproblem.Any Germanuniversity administratorcan easilyfind 1001 reasons,
why something like the above cannot happen here- without coming up with an innovative solution of its own.)

7. The limits of professional qualification and the rise of evolutionary entrepreneurship

Universitiesdo two things: they createnew knowledgeand they transferthis knowledgeand the stateof the
scientificart to studentsWhenstudentdeavethe university, they andtheir teacherdelieveto havebecome
equippedwith the knowledgeto pursuea professionakareer.This at leastis the thinking in the West. (In
Japanit is alittle bit different. University graduatesreassumendyhenthey entertheir professionatareetin
a publicor privateorganizationto know practicallynothing.All the professionaknowledgetheyneedto learn
on the job, within the organization.The learning organization- but not necessarilythe entrepreneurial
organization - has long become reality in Japan.)

We do not question this assumption, but we want to show its limitation. We see at least two:

1. Professionaknowledgein itself is worthless- from aneconomicpoint of view. It becomewaluable,if there
is a demandor this knowledgejf someone an entrepreneuran entrpereneuriabrganization- is demanding
the serviceof the bearerof this knowledge,to producegoodsand serviceswhich can be sold in the market
place.If thereis no demandno level of professionafualificationwill makethe knowledgeandskills acquired
in the university of any value.

To makeprofessionaknowledgeandskills value-addingrequiresthe fusion of this knowledgeandskills with
innovative entrepreneurship.

2. What is true for supplying knowledgeand skills to entrepreneuriafirms is similarly true, if a person
suppliesit to himself: by becoming an entrepreneurHere we observewhat Michael Gerber(1995) hascalled
the “Fatal Assumptiori: The belief that if you understandhe technical/professionalork of a businessyou
understand a businetgat doestechnicalwork. The barberopensup a barbershop,the medicaldoctora clinic,
the accountant an accountancy, and so on.

But “rather than being their greatestsingle asset,knowingto do the technical [professiongl work of the
businessbecomestheir greatestsingle liability” (Gerber,1995, p. 13, addedemphasis)into entering and
succeeding with an entrepreneurial career.

To make the university entrepreneurially successful, requirereatewithin its membersespeciallystudents,
thewill andthe ability to starttheir own businessEvolutionaryentrepreneurmustenter.If universitiesstick
to their traditionalrole, theywill fail in this. Everybodywho establishe$is own firm requiresqualificationsin
three dimensions (Gerber:“three-people-in-one”)as a professional/technicianas a manager, as an
entrepreneurThe first brings with it the knowledgebasefor a specific specializationor professionalcareer.
The managerdoesthe planning,coordinationand controlling. The entrepreneucreatesand implementsthe
opportunity. The university systemqualifiesstudentsn their professionalole (asa doctor,engineerteacher,
molecular biologist, even as a manager etc.). But even univeesitgdmanagerslo notlearnhowto manage,
evenif theylearneda lot of theoriesof how othersdo and should managelt is a long way from knowing to
doing something differently. If evolutionary entrepreneurship enters, the univesitybutionshrinksto zero,
sometimesto negative (if entrepreneuriakkills and competencesre erodedbecauseof overstressinghe
analytic-professional role and unlearning competences while studying).

Evenuniversitiesin the US fall shortof their entrepreneuriatole, but at leastthey havean understandingf
their vision in an entrepreneuriakociety (see box on MIT). Many US universitieshave by now become

12 after a slow start, biotechnologyis takenoff in Germany.Thereare now more than 170 research-based
firms in existence, usually founded by scientists (Wirtschaftskurier, September 1998, p.29).
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actively engagedn makingtheir students,entrepreneurial{a good accounton recentinitiatives is given by
Ballon, 1998).

MIT Entrepreneurship Center

The Massachusettdnstitute of Technology has established a center for the training and promotion of
entrepreneurship among its students, researchers and staff. The center is based on the following philgst
»MIT scientists, engineers, and managers believe that it is not enough merely to invent a new product, c
or technology. The measure of success is global commercialization and widespread acceptance of their
innovations’ (MIT, 1997).

»1he missionof the MIT Entreprepreneurshienteris to train and developmanageravho will make high
tech ventures successful. To that end, we offer educational programs to inspire, train and coach neamge
of entrepreneurs from all part of MIT* (MIT, 1997; our emphasis).

MIT is not satisfiedwith the productionof knowledge,patentsand degreesMIT wantsthesethingsto be
appliedfor commercialuse[= innovation],andit triesto train its own membersto become competenenough
,{0 make high tech venturessuccessful“.Thatis, MIT is surely operatingon the level of learningl (the
traditional task of an university), but also becomesngagedn evolutionarylearningthroughinnovationand
competence development.

Bank Boston(1996) hastried to figure out the developmentontribution (jobs, sales,value-addedpf firms
startedup by MIT alumni.The studyshowedthat up to 1994, graduatesfoundedabout4,000firms, createq
1,1 million jobs and had a yearly turnover of $232bn with a value added of $ 116bn.

8. The regional dimension

Why it is that with all the information, knowledgeand high-quality expertiseavailable,so many university
communitieshave remainedeconomicbackwatersjnnovative wastelandsThere are exceptionsto this. The
well-known US-casesas Stanfordand MIT. In the UK, Cambridgeand Oxford have transformedbeyond
recognition. If we look at Germany, there is few we can show for, and the input logic dominates.

e Tacit knowledge and competence

Much of the knowledge that underlies innovative capabilities is tacit knowledge. It is difficult to undenstand
to communicatén symbolicform. Modernmeansof informationanddatastorageand processingcomputer,
inter/intranet)remain deaf to tacit knowledge.First: Individual skills have large tacit componentssecond,
knowledgeis fragmentedand inaccessiblgo others,third, knowledge,especiallyof a frontier type, may be
uncertainand sticky, only availableto the creator ashints andvia intuition. This kind of knowledgeis best
transmittedvia face-to-facenteractionand throughfrequentand repeatedcoupling (von Hipple, 1994). This
has long been known to scholaasF.A. von HayekandMichael Polanyi,only to berecentlydiscoveredagain

to accountfor some surprisingand even paradoxicalfacts in connectionwith regional concentrationof
knowledge skills.

A studyon the transferof university knowledgein the US technology comesto the conclusion:, ...thecases
studiedhereprovideno evidencethattechnologiesransferredrom a universitycreate- overa periodof years-
anythingbut the mostminimal levels of job creationor economicimpact.” In addition the authorsobserved,
thatwhentransferhappenedit werethe inventors/researchetkemselveshat madeuseof the knowledgeby
establishingtheir own firm (Harmon et al., 1995, p.6). From empirical researchlike this (and other not
reported by us), we may conclude:(1) transferdoesnot work, (2) whenthereis transfer,the knowledge
producers were heavily involved, (3) the economic impact remains negligitile giftrepreneuriatompetence
of the agents remains meagre.

The theoretical foundation of this empirical observation we call the (tacit) knowledge thesis and the
competence thesis.

The difficulties with knowledge transfer leads to several questions:
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1.“ How can [scientific agents}ith a givenendowmenbf new knowledge[and competencedjestappropriate

the returns of that knowledge [and competences]?* (Audretsch, 1998, p. 21).

2. If the producerand owner of knowledgeand competencéhas, for whateverreason,weak incentivesto
exploit his knowledge/competenceommercially,how that knowledge/competenceanbe madeavailableto
others?

3. On what competences does the use and diffusion of univerisity produced knowledge, depend?

4. What role does location play in the economic application of new knowledge with substantial tacit content?

Concerningthe regionaldimensionof knowledgeapplicationand spillover, the answeris straightforwardthe

marginal cost to transmit and apply new knowlodge, especiallytacit knowledge,rises with distance.The
applicationof new knowledge,including the financingof venturesbasedon new knowledge requiresfrequent

and intensive interaction between producer/owner, other members of the entrepreneurial team and suppliers and
buyersandregulatoryauthoritied3. This conclusionhasrecentlybeenempirically validatedat leastfor the US.
Substantialspillover was reportedwas reportedfrom university research& developmentto the regional
economyin form higher wagesand employmentcreation. As the main for this ,significant and robust

spillover”, the authors mention ,the importanceof personalcontactsand face-to-facecommunicationin
transferring scientific progress into jobs and products” (Acs et al., 1995, p. 4).

The higher the degreeof newness of scientific knowledge,and the higher the degreeof tacitnessin new
knowledge, the more localized innovative activity will tend to be.

Now, the marginalcostsof pioneerinnovationarenot given. They havea regionalor distancecomponentput
they alsodependcritically on the competencesf the entrepreneuriadgents With low competencegnarginal
costs ofinnovationarehigh. The advance®f nearnessareovercompensateloy competencéailure. Knowledge
with high tacit content is not used locally (because of high competence costs), but also nothmutsidmn. It
turns into ,dead“ knowledge.In other words: localization advantagesfor science-basedegions remain
potential, hope - if they are not backed up by entrepreneurial competences within the science system itself.
This explains,while only few knowledge/science-basembmmunities/regiondave transformedinto high-
growth, high-value added growth poles.

To unlock a science-basedregion’s developmentpotential, evolutionary entrepreneurshipnust enter the
university. If this does ndtappenuniversity-producednowledgedoesnot trickle downinto the region.If the
university remains entrepreneuriaktale, reproducesitself as a competenceblocking system, the region
similarly will do the same- or hasto look for comparativeadvantage®utside university-knowledge-based
endowments.

» Science regions

What it is about an entrepreneurial community/region that matters most to entrepreneurs?
Researchhasnot unlockedany secretthat allows us to answerthis questionunequivocally. Thereare however
bestkinds of placesfor engagingin entrepreneurshigKotlin, 1997). Four typesof placesemergeas more
attractivethan others.They are the boomtown,the reinventeddistrict, the networkedneighborhood andthe
science city/region

Typical sciencecities/regionsare Austin, Tex., Princeton,N.J., the Bostonregion, Silicon Valley area,Cal.,
Oxford and Cambrige,in the UK, to namethe successtories.In someemergingeconomiesn EastAsia, we
observe interestingexperimentsin university-businesgooperation.ln someinstancesuniversitiesbecome
directly involved in establishingcompanieson their own, staffed with researchersfor marketing scientific

insights.14 In Germany,we seethe beginningsof similar developmentsusually fostered by government

13The product cycle theoyf Vernonandothershascomeup with very similar argumentsTherequirements
of intensive structural couplings between agents and high marginal costs of interactiorventheesprovide
knowledge-base@dconomieswith a comparativeadvantagein innovation goods. Empirical researchfor

Germanuniversitiesshows,how critical personalinteractionsbetweenscientistsand usersof reseachand

knowledge are for successful transfer (see Schréter, 1990, p. 163).

14 An illustration: Peking university establishescompaniesto make commercial use of the scientific
contributionsof its staff. Listing the firms on a stockexchangeijs part of the strategy.For a caseseeHilborn,
1998.
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assistancandpromotion.Biotechnolgyfor instancewvaspushed by a competition(,Bio-Regio®), organizedoy
the federal ministry of researeh

The experience of these regions demonstrates several things:

» Theseregions can be classifiedas scienceregions,housingat least one reputeduniversity or research
institution.

» These regions are locations of new firms and product cylces; regional growth is based on innovative activity.

* New firm activity has been crucial in linking the science and economic subsystems.

» Theregionshaveprosperedandincreasecemployment despitehigh wages.For example employmenthas
increasedoy 15 percentin Sillicon Valley between1992 and 1996. But the meanincomeis 50 per cent
higherthanin the restof the country (The Economist,March 29, 1997, specialsection,p. 1). In other
words: theseregionshavemaintainedhigh wagerates,increasecemploymentand remained(or succeeded
in becoming) internationally competitive.

» The regions have attracted finanaabital (ventureandangelcapital),oftenlike a magnetA casein point
is Cambridge/UKwhereventurecapitalistare falling over themselvedo provide emergentscience-based
firms with financial capital and other services (Groom, 1998b).

» The universities in these regions have been actively engaged in building commerciaithirtke business
community - they are strategicelementsof the regional systemof innovation. The universitiesfoster
entrepreneurshi@mongits studentsand staff in various ways. They are transformingthemselvesinto
entrepreneurial universities.

Becauseof their different traditions and entrepreneuriakultures, US universitiesface few difficulties in
interacting operationallywith their economicenvironmentln Europe,a US style of entrepreneurialiniversity
can be ruled out for the time being. So the British experience may be more illuminating.

* The UK experience: Cambridge/Oxford

The impact of the structural coupling betweenuniversity scienceand economicgrowth can be studied at
Cambridgeshire the region around Cambridge, UK16, The total number of high-tech jobs is growing
exponentially,evenso fast, that the District Council rejecteda planningapplicationby Wellcome Trust, the
world’s biggestcharity, to build a sciencepark southof Cambridge for fear of putting increased pressureon
housing, transport,public servicesand the countryside.High-technologyjobs in the region have grown to
37,000, increaseby more than 1,000 a year (accidentlythe samenumber asthoseacademicgegisteredas
unemployed in the unviversity town Marburg). High-tech industries account for t&mef Cambridgeshire
jobs, rising to 15 percentin Cambridgeand 24 per centin southCambridgeshirethe district aroundit. This
compares with an UK average of 3 per cent (Groom, 1998a).

How the British did it? For an answer,we can make use of the conjecturesof an old Oxford don, Prof.
Toynbee, and his theory of challenge and response.

British universitieswere and are confrontedwith a formidable challenge.When MargaretThatcherwas the
PrimeMinister, shetried to reformthe British universitysystemon libertarianlines. Statemoneywasreduced,
universitiestold: swim on your own, or sink. This challengeplayedinto the handsof thosescientistswho had
no seriousethicalproblemsin cooperatingwith industry,if not enteringthe world of busineson their own.
The political changealso attractedentrepreneurgrom outside, including venture capitalists,to enter the
formerly closedworld of academido promotetheir commercialares.Theseexternalentrepreneurfavebeen
critical in forging links with entrepreneuriaiminded scientiststo reform university live from within, to
graduallymutateuniversitiesinto entrepreneuria¢ntities. This did not happenwithout conflict, still goingon
until today. But this is part of the ,difficulties”, any entrepreneurfaces,if we believe Schumpetelin his
classical account on implementing new recombinations of resources.

Interestingly,a divergenceof responsedetweenBritish and continentaluniversitiesis to be observed.The
continentalspreferto respond,adaptively?’ to similar challenges(lack of financial resourcesfailure of

15 As anillustration, seethe report by Scharrenbroch1998 on the developmentof biotechnologyin the
Rhinelandregion,where25 firms werefoundedin recentyears,one (Quiagen)with a quoteat the American
Nasdag.

16 For the historical developmentof the ,Cambridge Phenomenon‘and a casestudy of the rise of the
telecommunication industry in the Cambridge region see Ablett (1996); see also Sternberg, 1995, pp. 181-196.

17 Whenever an economy or a sector of an economy adapts itself to a change in itbylat@ansiorwithin

its existing practice.. or... by a contractionwithin its existingpractice we shall speakof an adaptiveresponse
.. wheneveran economy... or somefirms do something... thatis outsideof the rangeof existing practice,we
shall speak otreative respons¢Schumpeter, 1991, p. 411).
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knowledge transfer, regulation, academic unemploymehthe state cutstheir budgetsthey downsize under
protest; if budgets increase, they expand, without producing new vizaetyvithin. Theyactrationally within
theinputlogic. At best,they cut out somebureaucraticfat andreducex-inefficiency. In the UK, theresponse
in generalwas more creative,or had to be, since the challengeposedby the governmentwas much more
seriousevendeadly.Theyactedin a way, RossAshby predicted any system needso actin orderto survive,
by producing variety: Only variety can destroy variety.

9. Conclusion

There is only a one letter difference between a non-entrepreneurial and an entrepreneurial university:

The movementirom blocK - university to bloc - university. A university,to becomeentrepreneurialto

energize regional development, must develop entrepreneorapetences, turn intoGOmpetencdvloc
for regional development.
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