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Abstract 
T h is  p ap er dis cus s es  th e role of th e univ ers ity in th e emerg ence of local clus ters  by looking  at 
tech nolog y trans fer mech anis ms  and a direct role th e univ ers ity can p lay in th is  p roces s .  A nalytical 
g eneralis ation in th e cas e s tudy ap p roach  is  ap p lied:  A  h is torical s tudy of th e Cambridg e 
P h enomenon leads  to s ome g eneral factors  th at are us ed to analys is  of a cas e of an emerg ing  
Biomedico clus ter in N orth  Jutland bas ed mainly on th e interv iew s  w ith  univ ers ity res earch ers .  T h e 
analys is  identifies  th e ex is tence of s ome tech nolog y trans fer p roces s es  at th e reg ion’ s  univ ers ity 
( A alborg  U niv ers ity)  s uch  as  coop eration w ith  indus try, indus try financing , univ ers ity s p in-offs , 
and etc.  but a localis ed element of th e univ ers ity res earch  is  mis s ing .  I t is  s ug g es ted th at analys is  of 
th e reg ion’ s  indus try/ comp anies  is  needed to better unders tand th e clus ter’ s  emerg ence and its  
p os s ible links  to th e univ ers ity.  T h e p ap er concludes  w ith  p olicy imp lications  for th e Biomedico 
clus ter.  

 

I n tro d u cti o n  
I n th e las t decades  clus ter initiativ es  and clus ter p olicy h av e become a central feature of p olicy 
p romoting  g row th  on reg ional, national, and E urop ean lev el.  T h e attemp ts  to s up p ort clus ter 
emerg ence rely on reg ional as s ets :  Reg ional univ ers ities  w ith  s trong  comp etencies  in one or more 
tech nical areas  are often s tarting  p oints  for s uch  clus ter initiativ es .  U nfortunately, little is  
unders tood about h ow  univ ers ities  influence th e dev elop ment of reg ional indus try clus ters  ( P aytas  
et al.  2004 ) .  T h e main imp act of univ ers ities  on th e indus try is  th roug h  tech nolog y trans fer th at is  
commercialis ation of tech nolog y dev elop ed by univ ers ity res earch ers , in oth er w ords  bas ic and 
ap p lied res earch  become p roduct or p roces s  innov ations  th at are traded on th e market.  But th ere is  
als o anoth er p os s ibility th at th e univ ers ity tries  to take a lead in reg ional economic dev elop ment as  
it is  illus trated by th e cas e of Cambridg e ( U K )  and th e cas e of th e Biomedico clus ter initiativ e in 
N orth  Jutland, Denmark.  T h e main q ues tion to be ans w ered in th is  p ap er is :  “ Wh at is  th e univ ers ity 
role in clus ter emerg ence? ”  A  cas e s tudy ap p roach  is  us ed comp aring  th e Cambridg e clus ter w ith  
th e emerg ing  Biomedico clus ter.   
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T h is  p ap er tries  to inv es tig ate th e follow ing  p roblems :  “ H ow  th e s cientific comp etencies  at 
univ ers ities  may be trans ferred to th e reg ional indus try and as  a res ult affect th e emerg ence of a 
reg ional indus try clus ter” , and “ w h at are th e trans fer mech anis ms , and w h at is  th e role of p olicy 
( w ith  emp h as is  on reg ional p olicy)  in th is  p roces s ”  and finally, “ can a univ ers ity p lay a direct role 
in clus ter emerg ence p roces s ? ”  
Res earch  and tech nolog y p olicy is  until now  mos tly decided on th e national lev el and it is  not 
neces s arily th e reg ion w h ere th e univ ers ity is  located th at s h ould benefit from its  know ledg e.  
T h erefore it is  imp ortant to inv es tig ate, w h eth er reg ional p olicy can h av e any effects  on tech nolog y 
trans fer and clus ter emerg ence.   
 
T h e th eory does  not g iv e a clear ans w er on th e localis ed effects  of th e univ ers ity res earch .  T h e 
belief th at univ ers ities  can s timulate reg ional economic dev elop ment is  bas ed on th e as s ump tion 
th at th ere is  a g eog rap h ic comp onent to th e s p illov er mech anis m ( Jaffe, et al.  1 9 9 3 ) .  A  clas s ical 
reference is  Jaffe’ s  often cited finding  th at “ th ere is  only w eak ev idence th at s p illov ers  are 
facilitated by g eog rap h ic coincidence of univ ers ities  and res earch  labs  w ith in th e s tate”  ( Jaffe, 
1 9 8 9 ) .  H ow ev er, th ere is  s ome ev idence th at th e g eog rap h ic clus tering  of economic activ ity is  
s trong er in res earch -intens iv e indus tries .  A udrets ch  and F eldman ( 1 9 9 6 ) , and Jaffe et al.  ( 1 9 9 3 )  
found th at th e “ p ap er trail”  of s p illov ers  documented by p atent citations  is  s ig nificantly localis ed 
( A g raw al and Cockburn, 2002) .  I n g eneral it may be s tated th at th ere is  little literature on th e is s ue 
h ow  indus try clus ters  can emerg e from univ ers ity res earch .  
 
O n th e oth er h and, th ere are many ex amp les  of s ucces s ful clus ters  th at h av e emerg ed from 
univ ers ity res earch , e. g .  S ilicon V alley/ S tanford ( U S A ) , Route 1 28 / M I T  ( U S A ) , and, Cambridg e 
( U K ) .  T h es e cas es  clearly s h ow  th at univ ers ities  can p lay a role in th e clus ter emerg ence p roces s .  
T h us , a cas e s tudy ap p roach  s eems  to be ap p rop riate to deal w ith  a q ues tion h ow  univ ers ities  imp act 
clus ter emerg ence.  T h is  p ap er p res ents  tw o cas es :  th e “ Cambridg e p h enomenon”  th at h as  been 
ex tens iv ely des cribed in th e literature and a cas e of an emerg ing  clus ter in N orth  Jutland.  T h e 
reas on to ch oos e th e Cambridg e clus ter is  th at, comp ared w ith  S ilicon V alley and Route 1 28 , th e 
U niv ers ity in Cambridg e h as  ex ercis ed th e long es t influence on th e w h ole clus ter and it is  
ch aracteris ed by th e larg es t number of direct univ ers ity s p inouts  ( S p illing  and S teins li, 2003 ) .  
L ooking  at dev elop ment of h ig h -tech  indus try around th e Cambridg e U niv ers ity allow s  identifying  
clus ter emerg ence mech anis ms  and th e univ ers ity’ s  role in th is  p roces s .  F urth ermore, p olicy les s ons  
can be deriv ed for th e emerg ing  biomedical tech nolog y clus ter in th e reg ion of N orth  Jutland.  A s  far 
as  th is  clus ter is  concerned, it is  s till debatable w h eth er th ere is  already a Biomedico clus ter in th e 
reg ion, s ince th e main s treng th s  are localis ed at th e univ ers ity and th ere are v ery few  biomedical 
comp anies  ( S toerring  and Ch ris tens en, 2004 ) .  T h e big g es t ch alleng e for th is  clus ter initiativ e is  h ow  
th e univ ers ity’ s  tech nolog y comp etencies  may be trans ferred to th e local indus try.  A nalys ing  a 
clus ter in a v ery early s tag e of its  emerg ence is  interes ting  for s ev eral reas ons  concerning  clus ter 
dynamics  and p olicy imp lications .  T h e dynamics  of th e interactions  betw een univ ers ity and indus try 
are eas ier to identify in an emerg ing  clus ter, w h ere th e p roces s es  are s till ong oing .  M oreov er, s uch  
an analys is  allow s  better unders tanding  of s p ecific reg ional circums tances  of th e emerg ing  clus ter.  
T h is  makes  it eas ier to comp are it w ith  oth er cas es  ( like th e Cambridg e p h enomenon)  enabling  for 
more ap p rop riate reg ional p olicymaking .  
 

Outline 
T h is  p ap er s tarts  w ith  th e h is tory of th e Cambridg e clus ter focus ing  on h ow  th e univ ers ity res earch  
h as  been trans formed into th e reg ional s ucces s , w h ich  dynamics  h av e taken p lace, and w h at w as  th e 
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role of reg ional p olicy.  Cambridg e h as  become es tablis h ed as  one of th e w orld’ s  mos t imp ortant 
models  of local economic dev elop ment bas ed on univ ers ity res earch  commercialis ation in w h ich  
s mall firms  p layed a leading  role ( K eeble, et al.  1 9 9 9 ) .  T h e p ap er looks  up on th is  clas s ical ex amp le 
th at h as  been v ery ex tens iv ely des cribed in th e literature ( S eg al Q uince Wicks teed, 2000) .  O n th e 
bas is  of a v ariety of s econdary data, analys is  and rep orts  th e emerg ence of th e Cambridg e clus ter is  
des cribed including  th e main factors  s timulating  th e Cambridg e p h enomenon s uch  as :  th e p os itiv e 
attitude of Cambridg e U niv ers ity tow ards  indus trial dev elop ment;  th e U niv ers ity’ s  liberal attitude 
tow ards  s taff members  w h o dev elop  new  p roducts  and earn ex tra income from th eir s cientific 
res earch ;  s p inouts  from th e univ ers ity;  es tablis h ment of th e univ ers ity s cience p ark ( Cambridg e 
S cience P ark) ;  reg ulations  concerning  I ntellectual P rop erty Rig h ts ;  th e U niv ers ity’ s  s cientific 
credibility, rep utation and p res tig e anch oring  th e h ig h -tech  indus tries  in Cambridg e;  etc.  ( S eg al 
Q uince Wicks teed, 1 9 8 5;  S mith , et al.  2001 ) .  
 
A fter th e p res entation of th e Cambridg e P h enomenon th e cas e of th e Biomedico clus ter in N orth  
Jutland is  analys ed.  T h e Biomedico cas e s tudy is  bas ed up on interv iew s  w ith  univ ers ity and 
reg ional rep res entativ es  ( univ ers ity res earch ers , p ers ons  imp ortant for tech nolog y trans fer in th e 
reg ion) , as  w ell as  q uantitativ e data ( number of p atents , p ublications , s p inouts ) .  Conducting  
interv iew s  is  th e bes t meth od to analys e a clus ter in an early dev elop ment s tag e, w h en th ere are no 
data th at could be us ed to a traditional inp ut-outp ut clus ter analys is  ( A nders s on, et al.  2004 ) .  S ome 
of th e indicators  ex amined during  th e interv iew s  are:  financing  of univ ers ity res earch  – s ources  and 
dynamics ;  univ ers ity s p inouts ;  entrep reneurial tradition among  res earch ers  and s tudents ;  number of 
s tudents ;  etc.  T h e interv iew s  s h ould h elp :  to identify dynamics  of th e relations h ip s  betw een th e 
univ ers ity and th e indus try;  to find out w h ich  tech nolog y trans fer p roces s es  are already p res ent in 
th e reg ion;  and to identify th e s tag e of th e Biomedico clus ter ev olution.  T h es e finding s  s h ould 
facilitate comp aris on w ith  th e Cambridg e cas e s tudy and deriv ing  p olicy imp lications  in th e las t 
s ection of th is  p ap er.  

The Cambridge Phenomenon 
The history of the Cambridge cluster 
T h e h ig h -tech  clus ter in Cambridg e h as  been intens iv ely analys ed in th e economical literature ov er 
th e las t 20 years .  T h e firs t detailed s tudy h as  been conducted and p ublis h ed by S eg al Q uince 
Wicks teed in 1 9 8 5, w h ich  h as  been rep eated in 2000.  T h ere are many oth er res earch ers  th at h av e 
inv es tig ated th e Cambridg e p h enomenon, many of th em in comp arativ e p ers p ectiv e.  I n th is  p ap er 
th is  p ers p ectiv e is  als o us ed, h ow ev er, th e focus  is  on th e emerg ence of th e Cambridg e clus ter.  
H ence, th e firs t rep ort by S eg al Q uince Wicks teed h as  s erv ed as  th e main s ource for th e des crip tion 
of th e Cambridg e clus ter’ s  h is tory.   
 
T h e h is tory of th is  clus ter can be tracked back to th e p as t centuries , w h en Cambridg e U niv ers ity 
h ad been es tablis h ing  its  w orld-clas s  rep utation.  T o imag ine th e s cientific s treng th  of Cambridg e 
U niv ers ity, it is  enoug h  to cite th at th e number of N obel P riz es  for s cience for th e F ellow s  of T rinity 
Colleg e alone ( one of mos t p res tig ious  colleg es )  is  h ig h er th an for countries  s uch  as  F rance.  T h e 
indus trial dev elop ment in th e h ig h -tech  clus ter h as  als o its  roots  in th e p rev ious  century w ith  
Cambridg e I ns truments  es tablis h ed in 1 8 8 1 .  
 
Clus ter dev elop ment s tarted in th e late 1 9 6 0s .  I n 1 9 6 0 th e Cambridg e reg ion contained no more 
th an 30 h ig h -tech nolog y firms .  F rom 1 9 72 to 1 9 8 4  th e number of h ig h -tech  firms  increas ed from 
around 1 00 to more th an 300.  I n th e p eriod 1 9 8 0-1 9 8 5 comp any formation g row th  rates  w ere at 30 



Druid Winter 2005 Conference, Rebild Bakker, Denmark, January 27-29 , 2005 

S toerring  4

new  firms  p er year and ev en 50 in th e nex t th ree years  ( G arns ey and L aw ton-S mith , 1 9 9 8 ) .  I n th e 
emp loyment terms , th e new  h ig h -tech  comp anies  g enerated 4,1 00 new  j obs  in th e p eriod 1 9 79 -8 4 
( g row th  of 43 % )  and 2,000 in th e nex t th ree years  ( S eg al Q uince Wicks teed, 1 9 8 5/ 1 9 9 0) .   
 
T h e dev elop ment of th e Cambridg e P h enomenon w as  v ery often p res ented as  a direct res ult of clos e 
functional links  betw een th e U niv ers ity of Cambridg e and local h ig h -tech nolog y firms  ( being  in 
many cas es  direct s p in-offs  from th e U niv ers ity’ s  res earch  and s cientific activ ity) .   T h e finding  
from th e firs t Cambridg e P h enomenon rep ort ( S Q W, 1 9 8 5)  th at “ s lig h tly ov er h alf of all th e firms  
contacted maintained, or h ad done s o in th e p as t, links  w ith  local res earch  bodies ” , 9 0%  of th es e 
being  w ith  U niv ers ity dep artments  ( mainly eng ineering , comp uter s cience, and p h ys ics ) .  T h es e 
links  h ad mainly informal and s p ontaneous  ch aracter and w as  not a res ult of a deliberate p olicy by 
U niv ers ity or local g ov ernment auth orities .  I t is  eas y to imag ine th at p os tg raduates  and s cience 
g raduates  leav ing  th eir former dep artments  to s et up  th eir ow n comp anies , or w ork for local 
comp anies , maintained relations  w ith  th e univ ers ity.  
 
A n imp ortant element for th e h is tory of th e Cambridg e p h enomenon th at is  often named in th e 
literature is  conducting  th e s trict p lanning  p olicies  by th e local auth orities  in th e 1 9 6 0s  th at s h ould 
limit indus trial dev elop ment in th e area around th e city.  T h e mos t famous  conflict th at res ulted from 
th es e p olicies  w as  th e refus al of I BM  to es tablis h  its  E urop ean res earch  and dev elop ment 
laboratories  in Cambridg e.  H ow ev er, oth er comp anies  w ere es tablis h ed in th e area in th is  p eriod 
s uch  as  Cambridg e Cons ultants  ( 1 9 6 0) , s ev eral res earch  ins titutes , and a new  national CA D-centre 
( Comp uter A ided Des ig n Centre) .  A t th e s ame time w h en th e local auth orities  w ere afraid of th e 
indus trial g row th  in th e univ ers ity city, th e univ ers ity auth orities  realis ed th at it mig h t be beneficial 
to th e univ ers ity if th e city became an imp ortant reg ional dev elop ment centre.  T h is  w as  
accomp anied by th e mov e in th e national p olicy tow ards  s up p orting  indus try-univ ers ity 
relations h ip s .  I n cons eq uence, Cambridg e U niv ers ity es tablis h ed T h e M ott1 Committee in 1 9 6 7.  
T h e M ott rep ort h as  been comp leted and p ublis h ed in 1 9 6 9 .  I t criticis ed th e p lanning  res trictions  as  
a s ource of p roblems  for th e univ ers ity and th e reg ion’ s  dev elop ment.  I t called up on more 
interaction betw een univ ers ity and indus try:  “ I n looking  ah ead th e M ott rep ort concluded th at it 
w ould be s trong ly in th e combined and s ep arate interes ts  of th e county, city and U niv ers ity to 
encourag e a limited g row th  of ex is ting  and new  s cience-bas ed indus try and oth er ap p lied res earch  
units  in and near Cambridg e”  ( S Q W, 1 9 8 5) .  O ne of th e main recommendations  of th e committee 
w as  creation of a ‘ s cience p ark’  in th e Cambridg e area.  A s  th e M ott rep ort g ot a p os itiv e res p ons e 
from th e local auth orities , th e local p lanning  p olicies  h av e been rev is ed and emp h as is  h as  been p ut 
on th e dev elop ment of th e s cience-bas ed indus try.   
T h e M ott rep ort w as  v ery ex cep tional in Britain for its  time but als o now  becaus e in th is  cas e th e 
univ ers ity h ad taken s o clearly lead in th e reg ional p lanning .  A s  far as  th e auth orities  are concerned, 
th e rep ort h ad an imp act on th e res h uffling  of th e relations  betw een th e city and county councils  and 
rais ed th e aw arenes s  of th e local p olicies ’  role for economic dev elop ment.  
 
Cambridg e S cience P ark w as  es tablis h ed in 1 9 75 by T rinity Colleg e, one of th e mos t imp ortant and 
rich es t colleg es .  T h is  w as  a direct entrep reneurial activ ity by th e Cambridg e U niv ers ity th at became 
a s ymbol of th e P h enomenon.  N o p ublic funding  w as  inv olv ed in th e dev elop ment of th e p ark.  T h e 
comp any th at h as  been mentioned before – Cambridg e Cons ultants  – w as  one of th e firs t th at 
mov ed into th e p ark ( th ey are s till located th ere) .  A fter a s low  beg inning , th e Cambridg e S cience 

                                                 
1 Sir Nevil Mott was heading the prestigious Cavendish L ab oratory  ( phy sic s departm ent)  at that tim e.  
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P ark ex p anded rap idly in th e 1 9 8 0s , e. g .  it w as  h os ting  6 5 comp anies  w ith  total emp loyment of 
21 70 in 1 9 8 7 ( K eeble, 1 9 8 9 ) .  
O th er actions  th at h av e contributed to th e dev elop ment of th e area:  
- S t.  Joh ns  Colleg e’ s  innov ation centre es tablis h ed in 1 9 8 7 – anoth er ex amp le of a direct 

entrep reneurial activ ity by a Cambridg e colleg e.  
- Barclays  Bank’ s  activ ities  s up p orting  number of h ig h -tech  v entures  ( e. g .  A corn Comp uters )  

focus ing  on th e univ ers ity s p inouts .  T h eir s up p ort inv olv ed p rov iding  loans , bus ines s  adv is ory 
s erv ices , etc.  

- F ormation of a club for bus ines s  manag ers , w h ere bus ines s  know ledg e could be g ath ered for 
lis tening  to th e p rofes s ionals , and netw orking  activ ities  among  firms  h av e been initiated s uch  as  
a common p urch as e of ex p ens iv e facilities  ( e. g .  p h otocop iers  th at w ere v ery ex p ens iv e in th e 
1 9 70s ) .  

- M edia camp aig n s tarted in th e local p res s  rais ing  th e aw arenes s  of th e reg ional bus ines s  
dev elop ment.  

 
T h e h ig h -tech  community in Cambridg es h ire reg ion w as  mainly ch aracteris ed by ( it is  v alid for th e 
p eriod analys ed in th is  p ap er – th e end of th e 1 9 8 0s ) :  

- S ectoral v ariation of Cambridg e h ig h -tech nolog y comp anies  th at w as  imp ortant for th e 
furth er dev elop ment of th e clus ter.  T h anks  to th is  th e clus ter w as  les s  v ulnerable to s ectoral 
cris is .  I t als o s ug g es ts  th at th e Cambridg e U niv ers ity w as  leading  in many tech nolog ical 
areas  and th us  th e reg ional env ironment w as  attractiv e to a w ide rang e of res earch  focus ed 
tech nolog ical activ ities , not j us t to a few  s p ecific s ectors  ( I ns ert th e T able w ith  s ectoral 
s p ecialis ation) .  

- R& D orientation - h ig h  s h are of bus ines s es  w ith in res earch  and dev elop ment.  I n th e s urv ey 
conducted in 1 9 8 5, th e h ig h es t number of comp anies  ( 4 2% )  indicated R& D activ ities  as  th e 
comp any’ s  main area of op eration, w ith  manufacturing  th e s econd ( 3 7% ) , and cons ultancy 
th e th ird ( 1 7% :  K eeble, 1 9 8 6 ) .  

- G eog rap h ical concentration of h ig h -tech  bus ines s es  in tw o neig h bouring  dis tricts  – S outh  
Cambridg es h ire ( including  Cambridg e S cience P ark)  and Cambridg e City ( 75 p er cent of 
total emp loyment) .  

- H ig h  g row th  rates  ( as  indicated before)  and a larg e number of v ery s mall firms .  6 0 p er cent 
of all firms  emp loy les s  th an ten p eop le ( 4 1  p er cent of th e firms  emp loy betw een 1  and 5 
p eop le, and 1 9  p er cent betw een 6  and 1 0) , only 2. 5 p er cent emp loy more th an 200 p eop le.  

 
The entrepreneurs and the firms  
E ntrep reneurial activ ity h as  been one of th e main forces  of economic g row th  and dynamis m in 
Cambridg e ( S eg al Q uince Wicks teed 2000) .  T h e clus ter emerg ed in th e p roces s  of creation and 
g row th  of new  indep endent firms  by indiv idual entrep reneurs .  T h e s ucces s ful entrep reneurs  
encourag ed oth ers  and affected th e emerg ence of entrep reneurial culture in th e reg ion.  Cambridg e 
P h enomenon is  ch aracteris ed by th e h ig h  rate of s tart-up s  and s p in-offs  – 70 p er cent of new  firms  
are s p in-offs  from th e comp anies , w h ile 25 p er cent of th e ch ief founders  w ere emp loyed eith er by a 
univ ers ity or a res earch  ins titution p rior to s tart-up  ( K eeble et al, 1 9 9 9 ) .  
T h e s mall s iz e of th e city ( ap p rox .  200,000 inh abitants )  w as  als o encourag ing  for th e dev elop ment 
of collaboration culture – th e links  are clos er, p eop le know  each  oth er better th an in larg e cities .  
F urth ermore, ex ch ang e of entrep reneurial model is  eas ier th an in th e big g er centres .  
 
A s  it h as  been mentioned before, th e reg ion is  ch aracteris ed by a larg e number of s mall firms .  
T aking  th e long  h is tory of th e clus ter, one can as k, w h y s o many comp anies  did not manag e to 
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g row .  S ome auth ors  as  an ex p lanation g iv e th e fact th at th e maj ority of entrep reneurs  w ere 
inex p erienced and lacked manag erial and bus ines s  s kills .  
S ev eral initiativ es  h av e been taken to s up p ort th e entrep reneurial culture of th e area, like th e 
Cambridg e E urop e and T ech nolog y Club, Cambridg e H ig h -T ech  A s s ociation ( CH A S E )  and 
Cambridg e N etw ork.  
 
The role of large firms and large R&D consultancies  
A ccording  to S eg al Q uince Wicks teed ( 2000) , larg e firms  p layed an imp ortant role in th e early 
s tag e of th e Cambridg e P h enomenon, e. g .  comp anies  s uch  as  Cambridg e I ns truments , th e P ye 
G roup  g av e th e firs t s eeds  to h ig h -tech  dev elop ment.  Wh en th e clus ter emerg ence p roces s  s tarted in 
th e 1 9 60s , larg e R& D cons ultancies  s uch  as  Cambridg e Cons ultants , P A  T ech nolog y, S cientific 
G enerics  and th e T ech nolog y P artners h ip , p layed a v ery s ig nificant role as  s ources  of founders  for 
local res earch -intens iv e s p in-offs .  
E s p ecially th e larg e R& D cons ultancies  w ere emp loying  univ ers ity g raduates , th us , ov ertaking  th e 
v alue s ys tem and th e traditions  from th e univ ers ity.  T h es e v alues  h av e been furth er trans ferred to 
th e entrep reneurial s p in-offs , enh ancing  a reg ional culture for trus t and collaborativ e res earch .   
T h e imp ortance of Cambridg e Cons ultants  on th e international market ( on av erag e, ov er 60 p er cent 
of th eir rev enue is  g enerated outs ide th e U K )  h as  enh anced Cambridg e’ s  international v is ibility.  
L arg e firms  h av e been a s ource of not only th e founders  of th e new  enterp ris es  but th ey als o 
p rov ided th e clus ter w ith  th e trained and q ualified s taff, s uch  as  tech nical s up p ort s taff, 
adminis trators , cons ultants  and res earch ers .   
 
The University of Cambridge 
I n 1 9 8 5 th ere w ere 1 2,000 s tudents  and 3 ,000 of a teach ing , res earch , and tech nical s taff emp loyed 
at th e Cambridg e U niv ers ity ( S Q W 1 9 8 5) .  P res ently, th ere are tw o univ ers ities  in th e Cambridg e 
area:  th e Cambridg e U niv ers ity and th e A ng lia P olytech nic U niv ers ity ( A P U ) .  A P U  w as  founded in 
1 9 9 2 as  a merg er of tw o maj or colleg es :  T h e Cambridg e Colleg e of A rts  and th e E s s ex  I ns titute of 
H ig h er E ducation.  T h ere are ap p rox imately 23 ,000 s tudents  at A P U  and 1 6,500 full-time s tudents  at 
Cambridg e U niv ers ity.  Cambridg e U niv ers ity h as  a s taff of around 7,000.  T h is  dev elop ment s h ow s  
a g row ing  cap acity of th e Cambridg e Reg ion.  
A bout 1 7 p er cent of th e s tudents  at Cambridg e U niv ers ity are from ov ers eas  ( s ucces s  rate of 
admis s ion – 3 0 p er cent) .   
V ery ch aracteris tic for Cambridg e U niv ers ity is  trying  to keep  th e art/ s cience ratio 50/ 50.  
A noth er interes ting  th ing  is  th e org anis ational s tructure bas ed on tw o lev els :  O n one lev el th e 
U niv ers ity is  div ided into 3 1  colleg es 2 th at cons is t of p eop le from different dis cip lines .  O n th e 
s econd lev el th e U niv ers ity cons is ts  of 62 different faculties  and dep artments  ( 29  are s cience bas ed 
and 3 3  are arts  bas ed) .  T h us , p eop le from different dep artments  are members  of th e s ame colleg e 
th at makes  eas ier ex ch ang ing  ideas , imp rov es  netw orking  and enh ances  interdis cip linarity of th e 
U niv ers ity.  M any comp anies  h av e been founded on th e bas is  of th is  interdis cip linary 
communication.   
Cambridg e U niv ers ity th roug h  th e decades  h as  been ch aracteris ed by an op en and s up p ortiv e ( non-
bureaucratic)  ap p roach  to th e ex p loitation of res earch .  I t s up p orts  and encourag es  collaborativ e 
res earch  p rog rammes  w ith  indus try and enables  eas y acces s  to its  ex p ertis e for th e comp anies .  T h e 

                                                 
2 The colleges are privately funded autonomous institutions , which provide accommodation and teaching to groups of 
ab out 3 0 0  students from all faculties.  
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reg ulations  concerning  collaborativ e res earch  are trans p arent ens uring  th at ev ery comp any h as  a fair 
acces s  and rig h ts  to res ults  from res earch  th ey s p ons or, p rop ortionally to its  financial contribution.   
 A s  it may be ex p ected for th e reg ion w ith  th e bes t univ ers ity in Britain, th e Cambridg e reg ion h as  
th e h ig h es t rate of R& D s p ending  in th e U K .  I n 1 9 9 9 , w ith  0. 56  p er cent of th e U K ’ s  p op ulation, 
th e reg ion h ad 5 p er cent of th e national indus trial res earch  budg et ( G arns ey and Cannon Brookes , 
1 9 9 3 ) .  T h is  illus trates  th e s treng th  and s iz e of th e univ ers ity-indus try relations .  A  s ig nificant s h are 
of th e firms  in area h av e undertaken s ome form of innov ativ e activ ity ov er th e las t few  years , and a 
s ig nificant s h are of firms  h av e res earch  links  w ith  Cambridg e reg ion univ ers ities  and reg ional 
g ov ernment res earch  bodies  ( K eeble and M oore,1 9 9 7) .  
A s  th e entrep reneurial traditions  among  s tudents  are concerned, a s tudy by S eg al Q uince Wicks teed 
( 2000)  s h ow ed th at mos tly th e s tudents  from both  Cambridg e U niv ers ities  p erceiv ed th eir ch ances  
of s tarting  th eir ow n bus ines s es  directly after g raduation as  v ery law 3 .  Bes ides , th e A P U ’ s  s tudents  
w ere more entrep reneurial inclined th an Cambridg e U niv ers ity’ s  s tudents .  I t can be connected w ith  
th e h ig h  p ercentag e of th e international s tudents  at th e latter one th at imp lies  th at th e univ ers ity’ s  
s amp le does  not rep res ent reg ion’ s  entrep reneurial s p irit.  S eg al Q uince Wicks teed ( 2000)  arg ue th at 
th e larg e s iz e of th e Cambridg e U niv ers ity makes  it s till an imp ortant eng ine of entrep reneurial 
s p in-offs , ev en if th is  eng ine ap p ears  to be running  at low  intens ity.  
 
T h ere are follow ing  org anis ations  th at s h ould s up p ort th e univ ers ity-indus try links :  
- T h e U niv ers ity’ s  I ndus trial L iais on and T ech nolog y O ffice ( I L T O ) , w h ich  mis s ion is  to p romote 

and s treng th en links  betw een th e U niv ers ity and comp anies .  T h e main tas ks  of I L T O  are:  
receiv ing  and ans w ering  ex ternal enq uiries , p rov iding  adv ice on res earch  contracts , cons ultancy 
ag reements  and oth er forms  of collaborativ e activ ities ;  op erating  CU T S  – th e U niv ers ity’ s  
tech nolog y ex p loitation comp any.  

- Cambridg e Res earch  and I nnov ation L T D and Q uantum F und w ith  univ ers ity’ s  inv olv ement – 
s mall local inv es tment funds  for univ ers ity s cientis ts  w illing  to commercialis e th eir res earch .  

- T h e Cambridg e F oundation es tablis h ed in 1 9 8 9  w ith  an aim of rais ing  250 million p ounds  ov er 
1 0 years  to res earch  and dev elop ment.  

 
T h e Cambridg e U niv ers ity’ s  imp act on th e dev elop ment of h ig h -tech nolog y firms  clus ter in th e 
reg ion can be s ummed up  as  follow s :  
- T h e p os itiv e attitude of Cambridg e U niv ers ity tow ards  indus trial dev elop ment s ymbolis ed by 

th e M ott rep ort.  A noth er ex amp les  of th e U niv ers ity’ s  direct inv olv ement in th e reg ional 
dev elop ment is  es tablis h ment of th e Cambridg e S cience P ark and th e S t.  Joh n’ s  I nnov ation 
P ark.  

- A s  th e S Q P  rep ort ( 1 9 8 5)  emp h as is ed, th e U niv ers ity h as  deliberately encourag ed h ig h -
tech nolog y s p in-offs  and links  w ith  local indus try as  a matter of a broad p olicy s ince 1 9 6 9  
( K eeble, 1 9 8 9 )  – th e activ ities  of its  Wolfs on Cambridg e I ndus trial U nit ( p res ently I ndus trial 
L iais on and T ech nolog y O ffice ( I L T O ) .  

- A ccording  to th e firs t rep ort on th e Cambridg e P h enomenon ( S eg al Q uince Wicks teed, 1 9 8 5)  
“ th e U niv ers ity eith er directly or indirectly g av e birth  to nearly all th e h ig h -tech  firms  in th e 
area at th at time”  in th e form of th e univ ers ity s p inouts  or s p in-offs  from comp anies  th at w ere 
formerly U niv ers ity s p in-offs .   

- T h e rep utation of th e U niv ers ity and th e w orld-clas s  res earch .  
- T h e h ig h  q uality labour market – p os s ibilities  of th e interaction w ith  s cientific s taff ( w ith  a 

maj ority of informal links )  and acces s  to g raduates  from th e U niv ers ity.  
                                                 
3 The results are based on a survey among 168 Cambri dge U ni versi ty students and 14 8 A ngli a P olytec hni c  U ni versi ty 
students.  



Druid Winter 2005 Conference, Rebild Bakker, Denmark, January 27-29 , 2005 

S toerring  8

- T h e g enerally p os itiv e and liberal attitude of Cambridg e U niv ers ity auth orities , tow ards  
intellectual p rop erty rig h ts  and th e commercial dev elop ment by academics  of th eir ow n 
innov ativ e res earch .   

- T h e literature s p ecifies  an additional factor connected w ith  th e univ ers ity p olicy – th e h ig h  
av erag e ag e of firs t ap p ointment in p ermanent p os itions  at Cambridg e U niv ers ity.  T h is  could 
caus e th at U niv ers ity s taff on temp orary contracts  w as  more motiv ated to look for ex tra 
p os s ibilities  and s up p orted entrep reneurial s p irit ( K eeble, 1 9 89 ) .  

 
Policy role  
P ublic p olicy w as  not a maj or driv ing  force in th e dev elop ment of h ig h -tech nolog y clus ter in 
Cambridg e.  H ow ev er, many auth ors  call p olicy an imp ortant “ backg round factor” , es p ecially during  
p articular s tag es  of dev elop ment ( S p illing  and S teins li, 2003 ) .  
 
F inancing  of th e U niv ers ity or rath er p roblems  w ith  res earch  financing  is  often named as  th e mos t 
imp ortant factor.  During  th e 1 9 80s  and 1 9 9 0s  U K  s cience and tech nolog y p olicies  w ere w eak, and 
g ov ernment ex p enditure on R& D and on univ ers ity res earch  w as  s ig nificantly reduced ( K eeble, 
2001 ) .  T h is  h as  forced univ ers ities  to look for oth er s ources  of financing  and to increas e th eir links  
to indus try.  T h us , th e Cambridg e U niv ers ity w as  als o v ery activ e in s eeking  res earch  funding , 
p rov iding  cons ultancy and p romoting  univ ers ity-ow ned tech nolog y s p in-offs  and s cience p arks .   
 
T h e only clearly p os itiv e imp act of national p olicy w h ich  h as  been identified in th e Cambridg e cas e 
( K eeble, 1 9 89 )  is  th e p os itiv e effect of es tablis h ing  nationally funded res earch  centres  in Cambridg e 
in order to be clos er to th e U niv ers ity.  T h e main imp act meas ured by th e number of s p in-off 
comp anies , h ad CA D centre.  A noth er ex amp le is  th e M edical Res earch  Council’ s  M olecular 
Biolog y Res earch  Centre th at w as  a catalys t for th e dev elop ment of biotech nolog y comp anies .  
 
Reg ional p olicy contribution to th e Cambridg e clus ter dev elop ment cons is ts  of res trictiv e p lanning  
p olicies  th at p res erv ed th e city’ s  h is toric arch itecture th at made Cambridg e an attractiv e liv ing  and 
w orking  p lace.  T h e res idential attractiv enes s  of th e City w as  often indicated in th e s urv eys  of firm 
founders  in Cambridg es h ire as  a s ig nificant location factor, th e nex t after th e av ailability of h ig h -
s killed labour ( CCC s urv ey, 1 9 86 ) .  O n th e oth er h and, ex traordinary, h is toric urban env ironment, 
dominated by th e U niv ers ity and colleg es ’  building s  h elp ed to attract h ig h ly educated p eop le to 
mov e to th e reg ion.   
F urth ermore, S eg al Q uince Wicks teed ( 1 9 85)  emp h as is e th e imp act of th e res trictiv e p lanning  
reg ime w h ich  h as  p rev ented any larg e-s cale dev elop ment th at may h av e ch ang ed th e area’ s  labour 
market and indus trial p icture not leav ing  s p ace for s mall firms  ( no p os s ibilities  to h ig h -tech  
indus tries  to g row  if th ere w ere big  indus trial factories ) .  
 
A noth er imp ortant factor th at is  named as  decis iv e for th e dev elop ment of th e Cambridg e 
P h enomenon is  th e s up p ortiv e influence of local ins titutions  oth er th en th e U niv ers ity and colleg es .  
T h es e ins titutions  emerg ed tog eth er w ith  th e clus ter dev elop ment.  A n imp ortant ex amp le of s uch  an 
ins titution is  Barclays  Bank ( p rov ided early cap ital for h ig h -tech  firms ) , tog eth er w ith  a g row ing  
number of bus ines s  s up p ort s erv ices  and s ome initiativ es  of local g ov ernment.  S urp ris ing ly, K eeble 
( 1 9 89 )  claims  th at th e adv is ory ins titutions  run by th e local and central g ov ernment did not h av e 
much  influence on th e clus ter dev elop ment in th e 1 9 80s .   
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P res ently, th ere are more s up p ortiv e g ov ernment p olicies  tow ards  univ ers ity-bus ines s  tech nolog y 
trans fer and links  th an in th e p as t, alth oug h  th es e p olicy initiativ es  are too recent to as s es s  th eir 
effectiv enes s  ( K eeble, 2001 )  or imp act on dev elop ment.  
 

The Case of Biomedico in North Jutland 
I n th is  s ection th e cas e of an emerg ing  Biomedico clus ter in th e N orth  Jutland reg ion in Denmark 
w ill be p res ented.  
O ne of th e big g es t p roblems  of th is  clus ter is  w h eth er one can s ay th at th ere is  already a medical 
tech nolog y clus ter in th e reg ion.  A  clos er analys is  s ug g es ts  it is  rath er a dynamic clus ter initiativ e 
th at h as  intens ified during  las t tw o years .  T h is  initiativ e h as  a s tarting  p oint at th e univ ers ity 
res earch  in medical tech nolog y th at can be des cribed as  at th e h ig h  international lev el.  T h us , th e 
big g es t ch alleng e of th is  clus ter is  h ow  to trans fer tech nolog ical and s cientific comp etences  th at are 
p res ent at th e univ ers ity to indus try in th e reg ion.  
 
A s  th e main res earch  q ues tion of th is  p ap er is  w h at role th e univ ers ity can p lay in th e p roces s  of 
clus ter emerg ence, th e emp irical inv es tig ation h as  concentrated on th e univ ers ity.  We s tart w ith  a 
s h ort introduction of clus ter initiativ e including  des crip tion of th e s tructural s etting  ( A alborg  
U niv ers ity ( A A U ) , A alborg  H os p ital and I ndus try in th e reg ion) , follow ed by a p res entation of 
actual p olicies  tow ards  p romoting  of Biomedico clus ter.  A fterw ards , an emp irical s tudy bas ed on 
th e interv iew s  w ith  univ ers ity res earch ers  is  p res ented.  A lth oug h , th e univ ers ity is  th e main focus  of 
th is  p ap er, it is  neces s ary to learn more about th is  initiativ e in order to unders tand th e interv iew  
q ues tions .  K now ledg e of actual p olicies  makes  it eas ier and more realis tic to p res ent p olicy 
recommendations  for th is  clus ter initiativ e in th e nex t s ection.  
 
Cluster competences 
During  th e las t th ree years  s ome p roj ects  w ere initiated to p romote reg ional dev elop ment in 
biomedical tech nolog y in N orth  Jutland.  A t th e reg ional lev el, actors  interes ted in local economic 
dev elop ment are looking  for new  indus try th at can s up p lement th e ex is ting  M obile 
T elecommunications  ( I nformation and Communications  T ech nolog y, or I CT )  clus ter.   
T h e I CT  clus ter s h ow s  th e p res ence of a local entrep reneurial s p irit and s ocial netw ork traditions  in 
th e reg ion th at is  v ery unus ual for p erip h ery reg ions .  I t can als o be a s ource of comp etencies  th at 
may be ap p lied w ith in th e Biomedical T ech nolog y area, for ex amp le telemedicine, bios ens ors  and 
nanotech nolog y.   
I n fact, it h as  been ex p licitly ex p res s ed ( for ins tance, during  interv iew s  w ith  actors  inv olv ed in th e 
clus ter initiativ e)  th at th e ambition is  to rep licate th e s ucces s ful dev elop ment of th e I CT  clus ter.  
P olicy h ad an imp ortant role in th e dev elop ment of th at clus ter and p olicy-makers  in th e reg ion are 
aw are th at activ e p olicy may likew is e be decis iv e for th e Biomedico clus ter.   
T h e actors  beh ind th e clus ter initiativ e h av e identified comp etencies  in th e reg ion th at can be 
decis iv e for th e emerg ence of th is  clus ter.   

- A alborg  U niv ers ity ( A A U )  
I n recent years , th e A A U  h as  es tablis h ed a s ubs tantial activ ity w ith in H ealth  S cience and 
T ech nolog y, M edico-tech nolog y, Biotech nolog y and related areas  ov erall termed L ife S ciences 4 .  
P articularly res earch  w ith in th e medico-tech nical area at th e Centre for S ens ory M otor I nteraction 
( S M I )  h as  dev elop ed new  meth ods  for s timulating  and treating  electrical s ig nals  from mus cles .  
F urth ermore, new  adv anced meth ods  are being  dev elop ed for meas uring  and activ ating  th e motor 
                                                 
4 w w w . b i o m e d c o m . d k  
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s ys tem and for locating  p ain.  M oreov er, th e univ ers ity h as  dev elop ed a centre for res earch  into s tem 
cell tech nolog y to determine h ow  s tem cells  may be us ed to dev elop  h uman ‘ s p are p arts ’ .  A noth er 
p otential res earch  field at A A U  is  biotech nolog y, and th e clus ter initiativ e actors  als o s h ow  
p os s ibilities  in nanotech nolog y.   

- A alborg  H os p ital, Å rh us  U niv ers ity H os p ital  
Denmark h as  a p ublic h ealth  s ys tem and h os p itals  are under county auth orities  ( in th is  cas e N orth  
Jutland County j uris diction) .  A alborg  H os p ital obtained univ ers ity h os p ital s tatus  in 2003  on th e 
bas is  of its  ow n res earch  and its  tradition of co-op eration w ith  A alborg  U niv ers ity and Å rh us  
U niv ers ity5 .  T h is  co-op eration is  formalis ed in th e H E A L T H nT E CH  Res earch  Centre, es tablis h ed 
in 2003  th at s h ould offer s up p ort and ev aluation of p roduct ideas  and ap p lications  dev elop ed by th e 
indus try.   

- Comp anies  in th e reg ion/ I ndus try 
A s  already mentioned, th e main h ig h -tech  comp anies  in th e reg ion are found w ith in electronics  and 
telecommunications .  T h is  s ector is  rep res ented by big  international comp anies 6, but als o many 
s maller comp anies  th at p lay ev en more imp ortant roles  for I CT  clus ter.  H ow ev er, in th e Biomedico 
tech nolog y th e reg ion is  not ch aracteris ed as  comp etitiv e from th e indus trial p oint of v iew .  T h e 
clus ter initiativ e identified in The Competences Catalogue about 3 5 comp anies  w h os e p rofiles  can 
be des cribed as  biomedical tech nolog y to a certain deg ree ( th eir p rofiles  rang e from medical dev ices  
p roduction comp anies  to I T  comp anies ) .  T h es e comp anies  are mos tly v ery s mall dev elop ment 
comp anies  emp loying  one to tw o p eop le.  S ome of th em are s p in-offs  from univ ers ity res earch  and 
s h ould th erefore rath er be called dev elop ment p roj ects .  A mong  th es e firms  th ere are only fiv e 
comp anies  th at can be clas s ified as  biomedical p roduction/ manufacturing  comp anies  and th at 
emp loy more th an 1 0 p eop le.   
With in th e biomedical area, th e reg ion is  ch aracteris ed by a lack of big  comp anies  and a v ery s mall 
number of s mall comp anies  w h os e s p ecialis ation p rofile is  much  differentiated.  
 
Clus t e r  i n i t i a t i v e  – A c t ua l p o li c i e s  i n  N o r t h  J ut la n d  t o w a r d s  p r o m o t i n g  o f  B i o m e d i c o  c lus t e r  
T h e initiativ e w as  s tarted in 2000 by th e A alborg  Commercial Council7 tog eth er w ith  th e I ndus trial 
L iais ons  O ffice at A alborg  U niv ers ity, after w h ich  oth er actors  – p olicy-makers  s uch  as  N orth  
Jutland County and A alborg  Community, and finally indus try rep res entativ es  – j oined.  T h is  
initiativ e w as  formalis ed in 2003  w h en BioM ed Community:  S cience &  I nnov ation for th e L iv ing , a 
co-op eration w ith  th e obj ectiv e to dev elop  and p romote N orth  Denmark’ s  clus ter w ith in L ife 
S ciences , w as  es tablis h ed.  T h e comp etence g roup  rep res ents  th e main actors  in th e reg ion interes ted 
in th is  clus ter initiativ e – A alborg  U niv ers ity, A alborg  H os p ital, Biomedical comp anies , N orth  
Denmark County, A alborg  Commercial Council and th e Reg ion A alborg  Co-op eration – and s o 
inv olv es  ag ents  from univ ers ities , g ov ernment, indus try and v enture cap ital/ s up p orting  s erv ices .    
 
P ublis h ing  p romotional material, marketing , attracting  new  firms  to th e reg ion and th e p romotion of 
new  and es tablis h ed comp anies  h av e been th e main activ ities  of BioM ed Community during  th e 
firs t tw o years .  H ow ev er, th e clus ter initiativ e h as  taken a more dynamic p ath  recently:  

                                                 
5 The co-op er a t i on  w i t h hos p i t a l  g a v e A a l b or g  U n i v er s i t y  t he a cces s  t o p er f or m  cl i n i ca l  t es t s  a n d  p r ov i d e 
d ocu m en t a t i on ,  t hu s  i t  p l a y s  a l s o a  v er y  i m p or t a n t  r ol e f or  t he u n i v er s i t y ’ s  r es ea r ch.  
6 I n t er n a t i on a l  com p a n i es  l i k e S i em en s ,  M ot or ol a ,  L . M .  E r i cs s on ,  Tex a s  I n s t r u m en t s  a n d  F l ex t r on i cs  ha v e t hei r  
s u b s i d i a r i es  i n  N or t h J u t l a n d  a s  a  p a r t  of  I C T cl u s t er .  
7 A a l b or g  C om m er ci a l  C ou n ci l  p r ov i d es  t he s er v i ce t o t he m or e t ha n  5 , 0 0 0  com p a n i es ,  i n cl u d i n g  cou n s el l i n g  of  
b u s i n es s  es t a b l i s hm en t ,  f i n a n ci n g ,  ex p or t ,  i m p or t ,  s t a f f  a n d  m a n a g em en t  d ev el op m en t ,  m a r k et i n g ,  s u b s i d i es ,  a n d  s o on  
( C om p et en ce C a t a l og u e) .  
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I n F ebruary 2003 , th e s o-called ‘ F irms  club’  w as  es tablis h ed for comp anies  from th e w h ole of 
N orth  Denmark ( s o not limited to N orth  Jutland County) , w h os e co-op eration s h ould es tablis h  
s ynerg ies  betw een comp anies  in th e reg ion, es p ecially by learning  of each  oth er’ s  ex is tence, 
identifying  and dis cus s ing  common p roblems , and influencing  th eir co-op eration w ith  th e L iais ons  
O ffice and th e H os p ital, to be able to s up p ort innov ativ e activ ities  w ith in th e indus try more 
efficiently.   
Determined to dev elop  indus try in th e clus ter, th e clus ter initiativ e actors  h av e mobilis ed 
cons iderable financial res ources  in an attemp t to s p eed up  th e p roces s  of clus ter formation.   
Th e p res ent nurs e and radiog rap h y s ch ool is  being  trans formed into th e ‘ Res earch  H ous e’ , including  
laboratories , to localis e 1 0 to 1 5 res earch  g roup s  from th e H os p ital.  Th ere w ill als o be s cop e to 
es tablis h  a new  comp any or a dep artment th at is  clos er to th e h os p ital ( for ex amp le, for clinical 
tes ting ) , as  w ell as  an area dedicated to g roup  rooms  for s tudents .  Th e idea is  to g ath er th e 
innov ation env ironment in one p lace.  
Th e BioM ed Community als o emp loyed th ree new  p eop le to w ork w ith  th e initiativ e – a s tart-up s  
cons ultant, an ambas s ador and a communication cons ultant.   
Trans ferring  comp etencies  from th e U niv ers ity and H os p ital to indus try and reach ing  a critical mas s  
of comp anies  is  th e clus ter’ s  main ch alleng e.   
 
The empirical study 
A s  it h as  been p res ented, th is  clus ter initiativ e could be des cribed as  a p olicy-driv en, one of many 
biotech nolog y clus ter attemp ts  w e can obs erv e in th e las t decades .  H ow ev er, w h at may dis ting uis h  
Biomedico clus ter initiativ e in N orth  Jutland from many s imilar p olicy initiativ es , are th e 
comp etences  at A alborg  U niv ers ity’ s  H ealth  Tech nolog y dep artment.  Th es e comp etences  h av e 
focus ed th e attention of th e bus ines s  leaders  on th e medical tech nolog y area and ins p ired to s tart 
th is  clus ter initiativ e.  Becaus e of th e central role of th e univ ers ity in th is  clus ter, th e interv iew s  w ith  
th e p ers ons  rep res enting  th e univ ers ity s eem to be a g ood s tarting  p oint to analys e th is  clus ter.  
Th is  p art is  bas ed on th e s emi-s tructured interv iew s  w ith  univ ers ity rep res entativ es .  Th e q ues tions  
w ere ins p ired by th e th eory and ex p eriences  from th e Cambridg e P h enomenon.  Th is  means  th at 
s ome th eoretical as s ump tions  concerning  p roces s es  th at can affect clus ter emerg ence h av e been 
p res ent.  A noth er imp ortant fact for th e interv iew s  w as  th at th e auth or already h ad s ome know ledg e 
of th e clus ter initiativ e, i. e.  about th e p olicies  conducted by th e clus terp reneurs .  
Th e aims  of th e emp irical s tudy at th e univ ers ity: 
- To identify dynamics  of th e relations h ip s  betw een univ ers ity and th e indus try ( q ues tions  

concerning  indus trial coop eration, indus trial financing , reg ional, national, and international 
coop erators , p os s ibilities  of p roduction in th e reg ion) ;  

- To find out w h ich  tech nolog y trans fer p roces s es  are already p res ent in th e reg ion ( th e s p inouts , 
p atents , w h at h ap p ens  w ith  th e g raduates , and ag ain th e coop eration w ith  indus trial p artners ) ;  

- To identify th e s tag e of th e Biomedico clus ter ev olution in th e conclus ion;  
- Th e finding s  s h ould make it eas ier to comp are th is  clus ter initiativ e w ith  th e Cambridg e 

P h enomenon;  
- Th is  s h ould lead to p olicy imp lications .  
O ne of th e q ues tions  concerned entrep reneurial s p irit among  th e s tudents  and res earch ers  at th e 
univ ers ity.  Th e p res ence of th e entrep reneurial tradition among  th e res earch ers  may be imp ortant 
for th is  clus ter becaus e th ere is  no indus try in th e reg ion, w h ere th es e s tudents  can be emp loyed 
after th ey g raduate.  H ence, s tarting  an ow n comp any may be th e only p os s ibility to s tay in th e 
reg ion.   
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T h e interv iew s  h av e been limited to th e I ns titute for H ealth  T ech nolog y th at includes  th e res earch  
centre w ith  th e long es t h is tory ( S M I  – Centre for S ens ory-M otor I nteraction) .  I f one s h ould ex p ect 
localis ed effects  of th e univ ers ity res earch , it w ould be mos t p robable to obs erv e from th e ins titute 
w ith  th e long es t p res ence and big g es t traditions .   
A s  th e clus ter initiativ e includes  als o Biotech nolog y, w h ich  is  a relativ ely young  and new  res earch  
area at A alborg  U niv ers ity, s imilar interv iew s  may be conducted at th is  dep artment in th e future.  
F or th e s imilar reas ons , th e interv iew s  did not include S tem Cell Res earch  G roup  th at s tarted only 
in S ep tember 2000 and is  p res ently ex p anding  its  cap acity ( in 2004  th ey h ad one p rofes s or and one 
P h D, in th e p eriod 3 -5 p ublications  p er year) .  
 
T h e p ers ons  interv iew ed w ere:  th ree p rofes s ors  ( a h ead of S M I  th at is  one of th e key p ers ons  in th e 
clus ter initiativ e, a res earch  p rofes s or/ medical doctor th at w orks  s imultaneous ly at A alborg  
H os p ital, and a g ues t p rofes s or, retired medical doctor) , one as s ociate p rofes s or ( w ith  a foreig n 
backg round) , one as s is tant p rofes s or and a res earch  as s is tant ( a p ers on ap p lying  for a P h D) .  T h ey 
rep res ented S M I , M edical I nformatics  and Comp uter V is ion and M edia T ech nolog y.  T h is  s election 
w as  p artly intended, as  s ome of th es e p ers ons  cannot be omitted becaus e of th eir role in th e clus ter 
initiativ e.  S ome of th e p ers ons , h ow ev er, h av e been ch os en by ch ance or th eir av ailability.  I n th e 
interv iew s  emp h as is  h as  been p ut on th e S M I  res earch  g roup , as  th e mos t p res tig ious  and 
recog nis ed in Denmark and internationally, from th e ins titute. 8 
T h e interv iew s  w ere s tructured after key-q ues tions , h ow ev er, during  th e conv ers ation th ere w ere 
many additional th ing s  dis cus s ed, according  to a p ers on’ s  p rofile and h is  role at th e univ ers ity.  
 
I n th e nex t p art, th e main q ues tions  tog eth er w ith  th e main finding s  are p res ented.  
 
1) History of the research at the group together with their biography. 
L ooking  at th e h is tory of th e res earch  at th e I ns titute of H ealth  T ech nolog y, th e main finding  from 
th e interv iew s  is  th at ev eryth ing  s tarted w ith  one p rofes s or emp loyed in 1 9 8 8 , w h o came w ith  a 
w ell-know n name and w ith  contacts  and th e netw ork.  T h is  p rofes s or w as  a s up erv is or to th e p res ent 
leaders  of S M I  and s h e attracted one of th em w ith  a univ ers ity p os ition to come back to A alborg  
after doing  P h D in Canada and U S A .  O ne of th e motiv es  to come back w as  th at A A U  w as  v ery 
dynamic.  
A noth er of th e key res earch ers  – cardiolog is t j oined th e g roup  th roug h  th e p rev ious  acq uaintance 
w ith  th e firs t res earch er.  T h e firs t doctor from A alborg  H os p ital – neurolog is t – s tarted coop eration 
w ith  th e g roup  in 1 9 9 1 .  T h e E ng lis h  res earch er interv iew ed came to A A U  for a p os tdoc p os ition.  I t 
w as  already a famous  g roup  in th e artificial intellig ence community and h e th oug h t th at A alborg  
w as  a g ood p lace to continue h is  academic career ( 1 9 9 7) .   
T h e I ns titute h as  been building  h is  rep utation s ince 1 9 8 8 , on th e bas is  of th e key res earch ers :  
ap p rox imately 4  p ers ons .  S M I  s tarted as  th e firs t g roup  in its  area in Denmark and in many 
E urop ean countries  ( from 8  p eop le to around 70 at th e moment) .  I n 1 9 9 7 th e g roup  s tarted 
I nternational Res earch  S ch ool– education of international P h D s tudents  ( 4 5 P h Ds ) .  
 
2 ) T he un iv ersity fin an cin g,  proportion  of the ex tern al  fin an cin g,  in cl ud in g priv ate fin an cin g,  
the d yn am ics in  fin an cin g,  future perspectiv es. 
I n g eneral one can s ay th at th e univ ers ity res earch  is  in a maj or p art funded ex ternally ( up  to 70% )  
in form of th e p roj ects  financed from th e Danis h  Res earch  Councils , E urop ean U nion’ s  framew ork 
                                                 
8 As it has been expressed by one of the interviewees: “Everybody in D enm ark  k nows that researc h in heal th tec hnol og y 
tak es pl ac e at Aal borg  U niversity” .  
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p rog rammes , p riv ate funds , and finally, indus try p artners  ( for S M I  yearly indus trial contribution can 
be es timated at 1 -2 mln Dkr, mainly for P h D s ch olars h ip s ) .   
I n 1 9 9 3  S M I  w as  aw arded yearly financing  at 1 0 mln Dkr from th e Danis h  Bas ic Res earch  F und 
th at ex p ires  in 2006 .  T h is  money is  cons idered as  a decis iv e factor for S M I , its  dev elop ment and 
g etting  oth er financing .  T h e h ead of S M I  s ays  th at th is  money w as  critical for th eir res earch ;  als o in 
th is  s ens e th at now  it is  eas ier to find anoth er financing  w h en th ey are an es tablis h ed centre and 
h av e a doctoral s ch ool.  
T h e univ ers ity financing  h as  been mos tly bas ed on th e big  g rants  th at are p eriodically limited, th at 
makes  it difficult to talk about s ome trends .  H ow ev er, looking  at th e number of indus trial 
collaborations  may be h elp ful to identify s ome tendency ( h ere ins ert th e T able on S M I  financing ) .  
T h e h eads  of th e ins titute and S M I  are already inv olv ed in s ecuring  financing  in th e p eriod 2006 -
201 0 after th e Bas ic Res earch  F und ex p ires .  T h ere may be a p os itiv e as p ect of th e fact th at th e 
Bas is  Res earch  F und is  running  out/ ex p iring  – S M I  is  more forced to commercialis e its  res earch  ( as  
it h as  been ex p res s ed by th e Centre’ s  leader talking  about future p lans  – “ th ey w ant more 
coop eration w ith  h ealth  s ector and w ith  indus try” ) .  
T h e interv iew s  w ith  th e p otential P h D s tudent ex p os ed es p ecially th e p roblem of emp loyment of 
talented p eop le/ keep ing  th em at th e univ ers ity ( th is  w as  als o ex p res s ed by th e interv iew  w ith  th e 
g ues t p rofes s or/ retired doctor and a p ers on from Comp uter V is ion g roup ) .  T h e p roces s  of finding  
financing  for h is  P h D h as  taken one and a h alf year and h e is  clos e to g iv ing  up  and mov ing  to th e 
indus try.  G etting  a p ermanent p os ition at th e univ ers ity is  anoth er p roblem faced by th e res earch ers  
th at can lead to mis s ing  s ome v aluable p eop le and th e comp etences  th ey h av e.  
 
3) The university attitude towards health technology and towards commercialisation of 
research ( whether it has b een sup p ortive).  
A ccording  to th e dis cus s ants  th e univ ers ity h as  been v ery s up p ortiv e tow ards  th eir res earch , 
alth oug h  telecommunication h as  been th e key res earch  area and one could dis cus s  if th e s up p ort 
may h av e been big g er.   
T h e A alborg  U niv ers ity’ s  tradition of p roj ect-bas ed education h as  been a v ery imp ortant factor for 
th e h ealth  tech nolog y res earch , as  th e res earch ers  identify s tudents ’  p roj ects  as  imp ortant p art of 
indus trial collaborations .  M any of th e inv entions , of w h ich  s ome h av e been p atented, h av e a s tarting  
p oint in th e s tudents ’  p roj ects  ( as  a cas e of a p otential P h D s tudent interv iew ed) .  
T h e univ ers ity’ s  ap p lication to th e M inis try to s tart th e medical doctor s tudies  at A A U  p rov es  th at 
th ey w ant to build and h av e more bas ic comp etences  in th e medical area.  
A noth er is s ue is  th e univ ers ity’ s  direct inv olv ement in th e commercialis ation of th e res earch  res ults  
th at h as  s tarted w ith  an introduction of th e new  univ ers ity law  in 1 9 9 9 .  T h e univ ers ity p atent office 
s h ould as s is t res earch ers  in p atenting  p roces s  and in s tarting  collaboration p roj ects  w ith  indus trial 
p artners .  
T h e p ers ons  th at w ere as s is ted by th e P atent O ffice h av e ex p erienced th eir h elp  as  of th e g reat 
v alue, as  th e univ ers ity s ecures  th e financial p art of th e v ery cos tly p atenting  p roces s .  O ne cannot 
undermine th e role of adv is ory s up p ort.  
A s  far as  th e imp act of th e new  univ ers ity law  concerning  I P R on th e number of new  s p in-offs  is  
concerned, th e interv iew s  s h ow  th e mix ed feeling s .  S ome of th e comp anies  th at h av e been 
p res ented h ere h av e been es tablis h ed to p atent th eir inv entions .   
T h e conclus ion is  th at th e univ ers ity h as  a v ery op en attitude to th e ex ternal coop eration’ s  and 
financing .  O ne of th e interv iew ees  h eard from th e comp anies  th at it is  eas ier to ap p roach  A A U  th an 
univ ers ities  in Å rh us  or ev en Cop enh ag en.  
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4) The university spin-o f f s – ho w  m a ny they k no w ,  w hether they ha ve b een invo l ved  in them .  
T h ere h as  been one univ ers ity s p in-off ( Judex )  s tarted 20 years  ag o by one of th e leading  
res earch ers  and th en th e nex t s p in-off from th e univ ers ity res earch  related to h ealth  tech nolog y w as  
in th e mid-1 9 9 0s .   
F ollow ing  s p in-offs  from S M I  h av e been identified ( th e interv iew ees  are one of th e ow ners ) :  
N eurodan, N eurocon ( boug h t by N eurodan) , and N eurotrain ( until today h as  p rofits  from a licens e 
s old to a G erman comp any) , JN I  Biomedical, I ndex .  N eurodan is  th e mos t des cribed and according  
to s ome of th e interv iew ees  th e mos t s ucces s ful of th is  clus ter’ s  s tart-up s .  
T h e p ers ons  interv iew ed w ere als o inv olv ed in follow ing  s p in-offs :  Cardiotech , O BI , and 
A A L Q T E C ( th es e s mall s tart-up s  h old rig h ts  to th eir p atents  – th e reas on to be es tablis h ed) .  S tart-
up s  from oth er res earch  g roup s  at th e univ ers ity:  A lp h a, A nybody.  
M os t of th es e s tart-up s  s tem from S M I .  T h e S M I  director ex p res s ed h is  doubts  w h eth er th e 
p otential of one res earch  centre may be finis h ed/ ex p ired for now , taken relativ ely h ig h  number of 
s p in-offs .  
I n th e dis cus s ion w ith  p eop le inv olv ed in s ome of th e s tart-up s , th e bus ines s  ex p erience h as  been 
p ointed as  v ery imp ortant for a s ucces s ful entrep reneurs h ip .   
 
5 ) C o o pera tio n pa rtners ( o ther universities,  priva te c o m pa nies,  ho spita l s – pub l ic  sec to r;  w ha t 
k ind  o f  c o o pera tio n:  j o int pro j ec ts,  j o int a rtic l es).  
T h e res earch  g roup s  at h ealth  tech nolog y h av e many different kinds  of coop eration typ es  rang ing  
from academic coop eration w ith  oth er res earch  ins titutions  ( univ ers ities  inv olv ed in th e E urop ean 
p roj ects ) , more clinical contacts  w ith  ins titutions  in th e p ublic s ector ( h os p itals ) , and indus try 
collaborations .  T h is  includes  both  national and international p artners , th e latter enh ancing  
international v is ibility and p res tig e of th eir res earch .  A s  for th e indus try p artners  th ere are names  of 
th e w orld’ s  mos t imp ortant indus try p layers :  S iemens / M aq uet, G E  H ealth care, N ov o N ordis k, 
Radiometer, etc.  as  w ell as  few  s mall local comp anies :  Judex , RT X  H ealth care, N eurodan.  
T h e interv iew s  s h ow  th at th e coop eration is  v ery often bas ed on indiv idual res earch ers ’  contacts  to 
th e comp anies , oth er univ ers ities , h os p itals , etc. , th us  it s ug g es ts  th at informal contacts  p lay v ery 
imp ortant role for coop eration p atterns  at th e univ ers ity.  
F or th e S M I  indus trial coop eration it is  not eas y to find Danis h  collaboration p artners  th at are 
interes ted in th eir tech nolog y, as  it is  a relativ ely new  area.  H ence, th ey h av e s ome international 
collaborators  th at are not inv olv ed in financing .  T h e Danis h  comp anies  th ey w ork w ith  are mos tly 
s mall comp anies  th at finance P h Ds  in s p ite of th e p roblems  w ith  financial commitments  for 3  years .   
A noth er typ es  of coop eration are lending  ins truments / facilities  and finally, cons ulting  activ ities  of 
indiv idual res earch ers .   
A n interes ting  th ing  is  th at increas ing  number of Danis h  comp anies  ex p res s es  th eir interes t for th e 
S M I  res earch  th at may be a s ig n th at th es e comp anies  are looking  for new  markets .  T h is  als o 
concerns  th e telecommunication comp anies  in N orth  Jutland.  
T h e interv iew s  did not find any ex amp les  of w riting  p ublications  tog eth er w ith  p eop le from 
comp anies  ap art from p eop le from th e univ ers ity s p in-offs  ( N eurodan ex amp le) .  
 
6 ) P a tents,  po ssib l e pro d uc ts f ro m  their resea rc h,  pro d uc tio n po ssib il ities in N o rth J utl a nd  
( their interest in c o m m erc ia l isa tio n o f  resea rc h).  
Common imp res s ion is  th at p atenting  is  a normal activ ity/ p ractice among  th e res earch ers .  S ome of 
th em are v ery interes ted in commercialis ation of th eir res ults , and s ome th ink more in terms  of bas ic 
res earch .  T h ey als o th ink in terms  of th e p roducts  as  res ults  of th eir res earch .  
T h e interv iew s  found tw o ex amp les  of contacting  a big  international comp any G E  H ealth care to s ell 
th em a p atent ow ned by A A U .  Both  p atents  w ere th e res ults  of s tudents ’  p roj ects .  T h e firs t p roj ects  
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res ulted in a comp any ( A lcotech )  and neg otiations  w ith  A mericans  h av e turned out s ucces s ful, s o 
far.  T h e oth er attemp t finis h ed w ith  fias co and at th e moment th e univ ers ity tries  to es tablis h  a j oint 
v enture comp any w ith  N O V I  th at s h ould enable financing  P h D for a s tudent th at inv ented th e p atent 
( th e res earch  as s is tant w h o h as  been interv iew ed) .  T h e both  cas es  illus trate a long  p roces s  of 
commercialis ing  univ ers ity res ults  and h ow  many ris ks  are inv olv ed.   
A n imp ortant factor for a long -term dev elop ment of th e innov ativ e p art of th eir res earch , th us  
commercialis ation, is  a clinical s up p ort in form of a clos er coop eration w ith  h os p itals  and doctors .  
A ccording  to th e univ ers ity p rofes s or th ey need clinical p eop le th at are more enth us ias tic about 
tech nolog ical p os s ibilities .  T h e interv iew s  rev eal th at a medical p ers onnel at A alborg  H os p ital is  not 
s o much  interes ted in res earch  and coop eration w ith  th e univ ers ity.  H ow ev er, it may be caus ed by 
th e time res traints  and it can ch ang e w ith  more financial res ources  dev oted to res earch .  M os t of th e 
interv iew ed p eop le ( in line w ith  th e univ ers ity’ s  auth orities )  believ e th at th is  s ituation could ch ang e 
w ith  es tablis h ment of medical s tudies  at A A U .  
T h e interv iew ees  ag ree on th e v ery s mall number of h ealth  tech nolog y comp anies  in th e reg ion.  
H ow ev er, it does  not ex clude th e p os s ibility th at th e p roducts  – p os s ible res ults  of th eir res earch  –
may be p roduced in th e clus ter us ing  local s up p liers .  
 
7) Human capital: students/graduates and PhD students (number of students/graduates, 
employ ment possibilities in N orth J utland).  
T h e education of th e eng ineers  in h ealth  tech nolog y ( as  th e s ep arate education)  s tarted in 2000 – th e 
firs t g raduates  w ill g raduate in th e s ummer 2005.  Before th ere w ere old s p ecialis ations  at th e 
eng ineering  educations  – eng ineer/ civ il eng ineer/ medical eng ineering , biomedical informatics , 
s p ecialis ations  in electrical eng ineering  w ith  20-25, s ometimes  under 1 0 g raduates .  I n las t tw o years  
th ey h ad 4 0-50 s tudents  th at s tarted a 5-year education in M edical T ech nolog y.  
T h e maj ority p art of P h Ds  comes  from th e I nternational Res earch  S ch ool at S M I  th at als o imp lies  
th eir foreig n orig in.  O n th e q ues tion about th e j ob p ers p ectiv es  for th e g raduates  th e h ead of S M I  
ans w ered th at th e eng ineers  can be eas ily abs orbed by th e h ealth  s ector in Denmark.  I t is  more 
difficult w ith  P h Ds  as  emp loyment of academic typ es  is  s till v ery limited.  H ow ev er, s ome of th eir 
P h D g raduates  g ot emp loyed in th e indus try abroad ( G ermany, N orw ay) .  T h ey are not able to keep  
all th e g raduates , s o th ey v ery often mov e to oth er res earch  ins titutions  ( in th e cas e of th e foreig ners  
–  th e ins titutions  th ey w ere coming  from) .  
A noth er imp ortant as p ect of th e s up p ly of h uman cap ital from h ealth  tech nolog y th at h as  been 
dis cus s ed during  th e interv iew s  is  th e p os s ibility of finding  a j ob in th e reg ion of N orth  Jutland.  T h e 
p icture is  q uite clear th at it is  almos t imp os s ible to find emp loyment in medical indus try in th e 
reg ion, as  th ere are v ery few  and v ery s mall comp anies .  M os t of th e colleag ues  of th e interv iew ed 
s tudent mov ed to oth er reg ions  in Denmark ( Å rh us , Cop enh ag en) .  T h e p ers ons  w h o s tayed in N orth  
Jutland w ere emp loyed in th e telecommunication comp anies .  
 
8 ) E ntrepreneurial culture/spirit among researchers and students.  
T h ere is  an entrep reneurial s p irit among  res earch ers  as  th e ex amp les  of p ers ons  interv iew ed s h ow  
( th ey are altog eth er beh ind ap p rox imately 8  s tart-up s ) .  S imilarly, th e p otential P h D s tudent 
interv iew ed ag reed th at h e could imag ine s tarting  a comp any h ims elf but h e w ould need more 
bus ines s  s up p ort.  H e did not know  any g raduate w h o w as  inv olv ed in a s tart-up .  
A s ked about th e entrep reneurial s p irit among  th e s tudents , th e p rofes s ors  are truly conv inced th at 
th e s tudents  ( es p ecially th e young es t g eneration)  are v ery much  interes ted in tech nolog y 
ap p lications .  A  s emes ter s p ent at th e h os p ital w h ich  is  th e oblig atory p art of th e new  education in 
medical tech nolog y h as  already res ulted in many ex citing  p roj ects .   T h e s tudents  are clos er to th e 
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p atients  and th e p roblems  at th e h os p ital, th us  it is  eas ier to th ink about tech nolog y s olutions  and 
th is  can lead to s tart-up s .   
T h e p rofes s or s aid th at entrep reneurial s p irit is  p res ent at th e s tudents ’  g roup , in s p ite th at th e 
s tudents  are not educated in entrep reneurs h ip .  
 
9) Their knowledge and interest of the Biomedico cluster initiative. 
T h e ans w er to th is  q ues tion w as  v ery much  connected to th e p ers on’ s  inv olv ement in th e clus ter 
initiativ e ( tw o of th em may be treated as  initiators  of Biomedico) .  T h e res t of p eop le ( th ey w ere als o 
as ked about th e oth er res earch ers ’  attitude)  h eard about th e initiativ e from media and h av e a rath er 
neutral attitude to th e clus ter ( s ome admit to h av e an ‘ obs erv er’  s tatus , s ome h av e v ery limited 
know ledg e of it) .   
 
1 0 ) The role of the cluster initiative/ p olicy  measures for their research and technology  
transfer p rocesses. 
T h e p ers ons  could not ex p licitly s ay w h eth er th e clus ter initiativ e may h av e p layed any role for th eir 
res earch .  A  clos er analys is  of th e interv iew s  s h ow s  tw o p os s ible imp acts  of th e p olicy meas ures :   
- I nv olv ement in univ ers ity res earch  ( s till v ery limited) :  BioM edCom is  taking  p art in financing  

of S M I  res earch  in th e p eriod 2006 -201 0;  T h e s tudent w on th e BioM edCom’ s  comp etition for 
th e bes t p roj ect ( 20,000 Dkr) .   

- T h e s tudent’ s  decis ion to ch oos e h ealth  tech nolog y s p ecialis ation w as  affected by th e p ublicity 
around th e Biomedico clus ter ( ex p ecting  better j ob p os s ibilities ) .   

 
1 1 ) P ub lic knowledge of their research and p ub lic attitude to the cluster initiative. 
T h ey ex p erienced a g row ing  attention of th e media ( es p ecially th e local new s p ap ers )  on h ealth  
tech nolog y res earch  at A A U . 9 
T h ey feel th at av erag e p eop le s up p ort th e initiativ e h op ing  for th e p os itiv e imp act of th e new  clus ter 
on th e reg ional dev elop emnt.  T h is  can be th e bes t s een in th e p ublic s up p ort to th e initiativ e of 
s tarting  medical s tudies  at A A U .  
 
1 2 ) C oop eration with A alb org H osp ital 
A n imp ortant ch aracteris tic of th is  coop eration is  th at A alborg  U niv ers ity tog eth er w ith  s ome 
indiv iduals  h as  been a driv ing  force of th is  coop eration.  T h e op inion th at th e coop eration w ould not 
ex is t w ith out univ ers ity’ s  initiativ e h as  been ex p res s ed during  an interv iew .  
A ll th e res earch ers  interv iew ed h ig h lig h ted th e role of th e h os p ital coop eration for th eir res earch :  
th ey need clinical ex p eriments  ( p atients ’  recruitment) ;  s tudents  are p artly educated in th e h os p ital;  
th ey us e facilities  at th e h os p ital.  T h eir P h D s tudents  w ork tog eth er w ith  s ome doctors  and finally, 
s ome p eop le from th e h os p ital are emp loyed at th e univ ers ity.  
H ow ev er, th e coop eration w ith  A alborg  h os p ital is  s h adow ed by th e p roblem of lacking  res earch  
culture at A alborg  h os p ital ( dis cus s ed earlier in q ues tion 6 ) .  T h e interv iew ees  believ e th at th e 
res earch  tradition can be built g radually.  
 
1 3 ) P ossib ilities of attracting a b igger industrial p lay er to the region. 
A  g eneral imp res s ion is  th at p eop le are v ery s cep tical about th e p os s ibility of attracting  a big  h ealth  
tech nolog y comp any to th e reg ion.  T h e p ers ons  more attach ed to th e clus ter initiativ e are more 
p os itiv e about catch ing  th e attention of th e R& D p art of th e big  indus try ( h ow ev er, in a long -term 
p ers p ectiv e)  but th ey als o ex clude th e p os s ibility of mov ing  p roduction facilities  to th e reg ion.  T h e 
                                                 
9 A closer analysis of the local newspapers shows that this part of university research was maybe not so often but on the 
reg ular basis presented  there starting  in 1 9 9 7 .  
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p ers ons  imp artial to th e clus ter initiativ e w ere v ery neg ativ e about any p os s ibility of rep eating  th e 
I CT  clus ter s tory.  
 
14) The initiative of establishing the Research House (whether it can be perceived as a science 
park ).  
T h e ans w er g iv en to th e q ues tion about es tablis h ing  a Res earch  H ous e nex t to th e A alborg  H os p ital 
s ug g es t th at ( w ith  th e ex cep tion of one p ers on)  th e univ ers ity is  not inv olv ed in th is  initiativ e 
( p eop le interv iew ed h ad no or v ery limited know ledg e of it) .  T h e clinic/ doctor w h o is  p artly 
emp loyed as  p rofes s or at S M I  w as  th e auth or of th is  p roj ect and according  to h im it s h ould be a 
p lace w h ere education, res earch  and innov ation can meet.  I t looks  th at th e County and p os s ibly th e 
h os p ital is  res p ons ible for th is  p roj ect.  

Discussio n  o f  b o t h  ca se s a n d  co n cl usio n  
T h e main res earch  q ues tion of th is  p ap er w as :  w h at is  th e univ ers ity role in th e clus ter emerg ence 
p roces s .  A s  th e literature does  not g iv e a clear ans w er h ow  univ ers ities  influence th e dev elop ment 
of reg ional indus trial clus ters , cas e analys is  h as  been ap p lied looking  at th e w ell-des cribed 
Cambridg e P h enomenon.   
I n th is  s ection finding s  from th e Cambridg e cas e s tudy are us ed to g eneralis e a kind of th eory ( th at 
may als o be s up p orted by th e literature on th e different as p ects )  on th e p roces s  of clus ter emerg ing  
from th e univ ers ity res earch .  F rom th e meth odolog ical p oint of v iew , it is  analytical generalization, 
w h ere th e inv es tig ator is  s triv ing  to g eneraliz e a p articular s et of res ults  to s ome broader th eory 
( Y in, 2003 ) .  
O n th e bas is  of th e analys is  of th e Cambridg e P h enomenon w e dis ting uis h  tw o typ es  of th e 
p roces s es  w h en univ ers ity can influence clus ter emerg ence in th e reg ion.  
T h e firs t s et concerns  tech nolog y trans fer th at is  cons idered as  th e main w ay of trans ferring  th e 
univ ers ity comp etences  to a reg ional clus ter.  T h e s econd s et is  related to a more direct and activ e 
role th at univ ers ity can p lay in th e clus ter emerg ence.  A s  one can obs erv e in th e Cambridg e clus ter 
s ome of th e p roces s es  are interconnected – tech nolog y trans fer mech anis ms  can res ult from th e 
univ ers ity’ s  direct role.  
T h e both  typ es  are p res ented in th e follow ing .  

THE CAMBRIDGE CASE 
Technology transfer processes 
1 .  T h e s cientific p os ition of th e univ ers ity res earch , i. e.  h ow  s trong  tech nolog ically th e univ ers ity 

is .  
T h is  feature w as  es p ecially ap p arent in th e cas e of th e Cambridg e univ ers ity w ith  a centuries  long  
traditions  and a s eries  of p rominent res earch ers .  I n th is  res p ect, th e Cambridg e cas e can be ex treme 
but w e s till arg ue th at univ ers ity’ s  res earch  comp etences  are crucial for clus ter dev elop ment.  
 
2.  Res earch  coop eration th at h as  tw o as p ects :  
- I nformal coop eration th at is  s aid to be a dominant typ e in Cambridg e;  
- F ormal coop eration th at w as  not much  s p read in Cambridg e during  th e p eriod cons idered in th is  

p ap er.  O n th e oth er h and, th e cas e analys is  emp h as is ed th e role of trans p arent reg ulations  and 
non-bureaucratic p rocedures  for a g ood collaboration w ith  indus try th at inv olv es  als o th e 
reg ulations  concerning  I ntellectual P rop erty Rig h ts  ( I P R) .  

 
3 .  Res earch  s p in-offs .  
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T h e Cambridg e cas e s h ow s  entrep reneurial s p in-offs  from th e univ ers ity res earch  as  a crucial 
mech anis m for a clus ter emerg ence.   
A noth er interes ting  feature concerning  univ ers ity s p in-offs  th at can be obs erv ed from th is  cas e is  a 
v ery dynamic p roces s  in w h ich  th e number of direct s p in-offs  is  ch ang ing  w ith  th e0 clus ter 
dev elop ment.  T h is  means  th at at th e beg inning  th e univ ers ity is  a main s ource of s p in-offs  in th e 
reg ion but in time it is  more th e s econd-g eneration s p in-offs  ( s p in-offs  from ex is ting  comp anies )  
th at s h ap e local comp anies  dev elop ment.  
 
4 .  E ntrep reneurial culture.  
M os t of th e literature on th e Cambridg e P h enomenon emp h as is e th at th e Cambridg e clus ter 
dev elop ment w as  bas ed on entrep reneurial activ ity by indiv idual entrep reneurs  orig inating  from th e 
entrep reneurial culture at th e univ ers ity.  
 
5.  U niv ers ity g raduates .  
- T h e acces s  to h ig h ly q ualified g raduates  from th e Cambridg e U niv ers ity w as  g iv en as  one of th e 

mos t decis iv e localis ation factors  by th e comp anies  th at mig rated to th e reg ion.   
- T h e univ ers ity g raduates  can als o es tablis h  new  comp anies , alth oug h  th e Cambridg e h is tory 

does  not s h ow  many ex amp les  of th e entrep reneurial activ ity by th e s tudents .  
- T h ere is  als o a th ird as p ect of th e p roces s es  connected to th e univ ers ity g raduates  – th e p res ence 

of indus try in th e reg ion w h ere th e g raduates  can be emp loyed.  I n th e Cambridg e early h is tory 
th e old comp anies  s uch  as  Cambridg e I ns truments , th e P ye G roup  p layed th e role of th e firs t 
emp loyers  for many future founders  of h ig h -tech  comp anies .  

 
6 .  F inancing  of res earch .  
T h e Cambridg e cas e s h ow s  a tw ofold meaning  of th e p roces s es  connected to th e univ ers ity 
financing .  O n th e one h and, continuous  acces s ibility to res earch  financing  s ecures  h ig h -q uality 
res earch .  But on th e oth er h and – th at is  clearly illus trated by th e Cambridg e cas e – p roblems  w ith  
p ublic financing  can enh ance th e interaction w ith  indus try.  T h is  h ap p ens  w h en res earch ers  are 
forced to look for oth er s ources  of financing  ( as s uming  th at th e univ ers ity is  ambitious  enoug h  to 
ex p and its  res earch  cap abilities ) .   
 
7.  S cience p arks .  
T h e univ ers ity-bas ed s cience p arks  s treng th en th e interaction betw een univ ers ity and indus try.  I n 
th e Cambridg e cas e th ey w ere an imp ortant element of th e clus ter g row th  ( th e Cambridg e S cience 
P ark became a kind of a s ymbol of th is  clus ter) .  
 
University’s direct role 
1 .  U niv ers ity directly inv olv ed in th e clus ter dev elop ment.  
T h e Cambridg e cas e s h ow s  th at th e univ ers ity can p lay an imp ortant role in th e local 
economic/ indus trial dev elop ment by interacting  w ith  local auth orities  ( e. g .  M ott’ s  rep ort imp act on 
reg ional p olicies ) .  
 
2.  T h e univ ers ity p romoting  tech nolog y trans fer.  
P atent offices  and univ ers ity indus trial liais on offices  are means  of direct p romoting  and 
s treng th ening  links  betw een th e U niv ers ity and comp anies .  
 
3 .   U niv ers ity’ s  entrep reneurial activ ities .  
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T h e univ ers ity can be directly inv olv ed in commercial actions , e. g .  s cience p arks , univ ers ity 
comp anies , but as  th e Cambridg e ex amp le s h ow s  it can als o s up p ort dev elop ment of entrep reneurial 
culture to th e reg ion.  
 
4.  S p ecial features  of univ ers ity.  
I n th e cas e of th e Cambridg e P h enomenon th ere w ere s ome s p ecific ch aracteris tics  of th e 
Cambridg e U niv ers ity th at are recog nis ed as  imp ortant to th e dev elop ment of th is  clus ter:  
- T h e mos t imp ortant is  th e U niv ers ity’ s  op en and s up p ortiv e ap p roach  to th e commercial 

ex p loitation of res earch  by th e univ ers ity s taff.   
- A noth er feature of th e Cambridg e U niv ers ity is  a relativ ely h ig h  s h are of th e s taff on th e 

temp orary contracts .   
- T h e nex t one is  th e Cambridg e U niv ers ity’ s  org anis ational s tructure th at s up p orted informal 

contacts  and interdicip linarity, w h ich  furth er res ulted in th e s p in-offs .   
 
I n th e nex t p art, on th e bas is  of th e emp irical inv es tig ation from th e s ection before, tech nolog y 
trans fer p roces s es  and th e direct univ ers ity role in th e Biomedico clus ter are dis cus s ed according  to 
th e p rev ious  s ch ema.  
THE BIOMEDICO CASE 
Technology transfer processes 
1 .  T h e s cientific p os ition of th e univ ers ity res earch .  
T h ere are s trong  tech nolog y comp etences  at th e I ns titute for H ealth  T ech nolog y w ith  internationally 
recog nis ed res earch .  
 
2.  Res earch  coop eration.  
I nformal indiv idual coop eration h as  p layed an imp ortant role for comp etence building  at th e 
univ ers ity but is  als o v ery imp ortant for indus try contacts .    
F ormal contacts  are mos tly w ith in s p ecific p roj ects  ( e. g .  E U  p roj ects , s p ons oring  of th e P h Ds ) .  
A A U  is  p os s ibly eas ier to ap p roach  for th e comp anies  th an oth er Danis h  univ ers ities .  
T h ere are s ome p roblems  w ith  coop eration w ith  reg ional h os p ital in s p ite of th e res earch ers ’  belief 
in th e imp ortance of th es e contacts .  
T h ere are not many reg ional indus trial collaborators  becaus e of a v ery s mall number of th e medical 
indus try in th e reg ion.  
 
3 .  Res earch  s p in-offs .  
T h ere are s ev eral ex amp les  of th e univ ers ity s p in-offs .  H ow ev er, it is  difficult to as s es s , w h eth er 
th ey h av e h ad any influence on th e reg ion’ s  indus try, as  th ey are v ery young  and s mall.  O nly one 
s p in-off can be des cribed as  an es tablis h ed comp any in th e reg ion.  
 
4.  E ntrep reneurial culture.  
T h e univ ers ity s p in-offs  confirm th e ex is tence of th e entrep reneurial culture among  res earch ers  th at 
h as  roots  in th eir interes t for commercialis ation of th e res ults .  
 
5.  U niv ers ity g raduates .  
U ntil now  th ere w as  a limited number of g raduates  from th e I ns titute but th e s ituation w ill imp rov e 
w ith  th e g raduates  from th e new  education coming  out nex t s ummer.   
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Becaus e of th e lack of th e medical tech nolog y comp anies  in th e reg ion, th ere h as  been a ‘ brain 
drain’  of th e g raduates  ( including  P h Ds )  to th e oth er reg ions  in Denmark and E urop e.  T h is  is  als o a 
concern for th e coming  g eneration.  
V ery few  ex amp les  of g raduates ’  entrep reneurial activ ities  h av e been found.  T h ere mig h t be 
p otential s p in-offs  from th e future g raduates .  
 
6 .  F inancing  of res earch .  
T h e s ecure financing  w as  decis iv e for comp etence building .  T h ere is  a h ig h  deg ree of ex ternal 
financing  but indus try financing  takes  a s mall p art of it.   
H ow ev er, th ere is  a trend of increas ing  coop eration w ith  indus try p artners  and ap p earing  p roblems  
w ith  financing  can s treng th en th is  tendency.   
O n th e oth er h and, th ere is  as  dang er of decreas ing  comp etences .  
 
7.  S cience p arks .  
T h ere is  a univ ers ity bas ed s cience p ark – N O V I  ( mos tly concentrated on th e I CT  s ector)  th at 
already h os ts  one s p in-off comp any and w as  inv olv ed in oth er s tart-up s .   
T h e Res earch  H ous e th at is  an initiativ e of th e clus ter’ s  org anis ation s eems  to h av e a v ery loos e 
connection to th e univ ers ity.  
 
University’s direct role 
1 .  U niv ers ity directly inv olv ed in th e clus ter dev elop ment.  
A alborg  U niv ers ity w as  one of th e initiators  beh ind th e Biomedico clus ter initiativ e s eeing  p otential 
for th e reg ion’ s  dev elop ment ( es p ecially, s ome indiv iduals  are inv olv ed) .  H ow ev er, th e univ ers ity’ s  
p riority area is  telecommunication s ector.  
 
2.  T h e univ ers ity p romoting  tech nolog y trans fer.  
T h e univ ers ity h as  a P atent O ffice and th e I ndus trial L iais on’ s  O ffice th at s h ould p romote 
tech nolog y trans fer.  T h e P atent O ffice w as  inv olv ed in s elling  p atents  to s ome indus trial p layers .  
T h e I ndus trial L iais on’ s  O ffice rep res ents  th e univ ers ity in th e clus ter initiativ e forum.  
I t is  difficult to ev aluate th eir role, as  th ey h av e ex is ted not s o long  ( 5 years ) .  

 
3 .  U niv ers ity’ s  entrep reneurial activ ities .  
T h e rev ealed univ ers ity’ s  entrep reneurial activ ities  inv olv e th e abov e ex amp les  of s elling  p atents  to 
th e big  indus trial p layers .  
 
4 .  S p ecial features  of univ ers ity.  
A alborg  U niv ers ity h as  one feature th at makes  it attractiv e and imp ortant to th e indus trial p layers  – 
p roj ect-bas ed education s ys tem.  T h anks  to th is  s ys tem th e univ ers ity is  p roblem-oriented and h as  a 
long  tradition of coop eration w ith  th e reg ional indus trial p artners .  
 
T h e abov e analys is  s h ow s  th at th ere are already s ome tech nolog y trans fer p roces s es  at A alborg  
U niv ers ity s uch  as  coop eration w ith  th e indus try, indus try financing , entrep reneurial activ ities  
among  res earch ers , s up p ly of g raduates  but a localis ed element of th is  trans formation p roces s  is  s till 
mis s ing  and it is  difficult to meas ure w ith out inv es tig ating  th e local indus try.  F urth ermore, th e 
univ ers ity’ s  p olicy tow ards  res earch  commercialis ation can als o be des cribed as  s up p ortiv e.   
We h av e already des cribed th is  clus ter initiativ e as  p olicy-driv en.  T h erefore it is  imp ortant to 
p res ent s ome p olicy imp lications / cons iderations .  
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Policy implications 
T h e firs t les s on th at comes  from th e h is tory of th e Cambridg e P h enomenon is  th at clus ter 
emerg ence from th e univ ers ity comp etences  is  a v ery long  p roces s .  T h is  h as  a v ery imp ortant p olicy 
imp lication:   
“ ( … )  any reg ionally s p ecific p olicy of p romoting  tech nolog y-trans fer from univ ers ities  and of 
s up p orting  new  h ig h -tech nolog y firms , mus t be v iew ed as  a long -term initiativ e w h ich  is  unlikely to 
bear fruit for at leas t a decade, and p robably as  much  as  tw o or th ree decades ”  ( K eeble, 1 9 8 9 , p .  
1 70) .   
During  th e interv iew s  th is  long  commercialis ation p roces s  of th e univ ers ity res earch  h as  als o been 
ex p os ed.  A s  th e Biomedico in N orth  Jutland is  a clus ter initiativ e s tarted by th e p olicymakers , it is  
imp ortant th at th e p olitical s up p ort s tays  s table.  
 
T h e Cambridg e cas e s h ow s  th e imp ortant role of th e local ins titutions  – bus ines s  s up p ort s erv ices  
s uch  as  banks , cons ultancies , and v enture cap ital funds  – for th e bus ines s  dev elop ment.  I f th e reg ion 
is  not ch aracteris ed by a w ell-dev elop ed p riv ate bus ines s  s up p ort s ector, th ere may be a p otential 
area for reg ional p olicy.  F or th e N orth  Jutland reg ion p articularly th e v enture cap ital ability is  v ery 
limited.  T h e lates t initiativ e of th e central g ov ernment – E ntrep reneurial F und – may p os s ibly 
imp rov e a s ituation of p otential entrep reneurs .  But more focus  on th e s up p ort to p eop le interes ted in 
s tarting  th eir ow n comp any is  s till needed, as  th e s p in-offs  s eem to be th e mos t p robable w ay for 
th is  clus ter’ s  dev elop ment.  T h e p roblem of more s up p ort to th e entrep reneurial culture als o 
concerns  th e univ ers ity education.  O ffering  more cours es  in entrep reneurs h ip  may s timulate th e 
s tudents ’  interes t for s tarting  th eir ow n comp any.  
 
L ooking  at th e actual p olicies  tow ards  th e Biomedico clus ter p romotion, one can obs erv e s ome 
s imilarities  w ith  th e Cambridg e h is tory, e. g .  es tablis h ing  firms ’  club, coop eration w ith  th e h os p ital 
and th e Res earch  H ous e.  H ow ev er, th e interv iew s  rev ealed s erious  p roblems  in s ome of th es e 
initiativ es  th at g iv e a p lace for th e imp rov ements  from th e p olicy s ide.  T h e main deficiency of th es e 
clus ter activ ities  is  a w eak formal coop eration betw een th e univ ers ity and th e h os p ital.  A s  far as  a 
s trateg y of attracting  an ex ternal comp any to th e reg ion is  concerned, th e interv iew s  s h ow  a rath er 
s cep tical attitude tow ards  th e p os s ibility th at a big  indus trial p layer in medical tech nolog y could 
mov e to th e reg ion becaus e of th e univ ers ity comp etences  ( at leas t not in th e neares t future) .  T h e 
Cambridg e cas e demons trates  th at th e p romotion of univ ers ity-bas ed s cience p arks  can p lay an 
imp ortant p art in local h ig h -tech nolog y g row th  but th e s cience p arks  can als o attract ex ternal 
comp anies .  T h e Res earch  H ous e th at h as  a p otential to become a reg ional s cience p ark s eems  to be 
limited to th e h os p ital.  T h e local p olicymakers  s h ould try to imp rov e th e links  betw een th e 
univ ers ity and th e h os p ital.  
 
T h e Cambridg e cas e s h ow s  th e imp ortance of reg ional p olicies  to enh ance res idential env ironments  
and q uality of life.  S uch  a p olicy in north  Jutland could conv ince young  p eop le to s tay in th e reg ion 
or attract th e oth ers  to mov e h ere.  
 
T h e Cambridg e P h enomenon is  know n as  th e dev elop ment w ith  a limited p olicy s up p ort in th e early 
s tag es .  H ow ev er, th e lates t decade w as  ch aracteris ed by many p olicy actions  th at h av e not been 
dis cus s ed in th is  p ap er.  T h is  can be an area for furth er inv es tig ation and a g ood s ource of p olicy 
les s ons  to th e Biomedico clus ters .  
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Limitations and further research 
A  common comp laint about cas e s tudies  is  th at it is  difficult to g eneraliz e from one cas e to anoth er.  
T h is  can be als o a main criticis m for th is  p ap er – h ow  one can comp are th e w orld’ s  big g es t 
univ ers ity w ith  a s mall univ ers ity in th e p erip h ery reg ion th at h as  only 3 0 years  of h is tory.  T h us , 
th is  cas e s tudy did not attemp t to comp are directly th es e tw o cas es  but only to identify th e p os s ible 
role of th e univ ers ity in th e clus ter emerg ence p roces s  from th e Cambridg e P h enomenon and th en 
try to es tablis h , w h eth er an emerg ing  Biomedico clus ter in N orth  Jutland may already be 
ch aracteris ed by s ome tech nolog y trans fer mech anis ms .  
I n th e Cambridg e th e env ironmental req uirements  related to th e city’ s  attraction w ere of th e 
imp ortant factors .  T h e env ironmental uniq uenes s  of th e Cambridg e area limits  th e p os s ibilities  any 
direct comp aris ons  and p olicy imp lications  from th e Cambridg e ex p erience.  H ow ev er, it dep ends  on 
h ow  much  imp act th es e env ironmental is s ues  h ad on th e Cambridg e dev elop ment and th is  imp act is  
v ery difficult to meas ure.  
A noth er p roblem w ith  th e comp arativ e cas e s tudy in th is  p ap er is  th e ch oice of th e cons idered 
p eriod for th e Cambridg e clus ter.  I n th is  p ap er w e h av e analys ed th e p eriod until th e end of th e 
1 9 8 0s .  T h ere is  p os s ibility to look at th e new er Cambridg e h is tory w ith  th e focus  on biotech nolog y 
s ector or w h at s ome call – biotech nolog y clus ter in th e reg ion.  I t may be p os s ible to find s ome 
p arallels  w ith  th e role of th e broad h ig h -tech  clus ter in Cambridg e for th e emerg ence of th e 
biotech nolog y clus ter and th e role of th e ex is ting  I CT  clus ter in N orth  Jutland for th e Biomedico 
clus ter10 .  T h is  can be a p otential area for furth er res earch .  
 
O ne of th e aims  of th e emp irical inv es tig ation at th e univ ers ity w as  to es tablis h  at w h ich  s tag e of th e 
clus ter emerg ence th is  clus ter is  p res ently.  I t is  difficult to ans w er th is  q ues tion w ith out clos er 
analys is  of th e reg ion’ s  p otential, th e comp anies , and w h ich  dynamics  are p res ent in th e reg ion.  A s  
it h as  been s tated in th e rep ort “ U niv ers ities  and th e Dev elop ment of I ndus try Clus ters ”  ( P aytas  et 
al.  2004 ) :  “ T h e univ ers ity can p roduce th e s eeds  of new  firms  and indus tries , but th e reg ion mus t 
offer a fertile climate for th em to flouris h ” .  T h e analys is  of th e Biomedico clus ter in th is  p ap er 
s h ow s  th at th e univ ers ity h as  s trong  comp etencies  in res earch , and th at th ere are already s ome 
tech nolog y trans fer p roces s es  but it is  difficult to s ay, h ow  much  localis ed th ey are.  T h us , it is  
neces s ary to look at th e ex is ting  indus try in th e reg ion, w h eth er th ere is  th e p otential for furth er 
emerg ence of a biomedical tech nolog y clus ter.   
 
T h is  p ap er cons iders  mainly th e univ ers ity factors .  F uture res earch  w ill inv es tig ate indus try factors  
th at are v ital to s ucces s ful univ ers ity-indus try clus ter dev elop ment.  T h us , th e nex t s tep  is  
conducting  a s urv ey among  th e comp anies , follow ed by detailed interv iew s  in th e s elected firms .  
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