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Based on the existing literature and 
our understanding of collective 
learning, we define collective learning 
as an interactive process of 
accumulating knowledge from 
different local resources. The process 
takes place in a socialised way within 
the cluster and as such is underlined 
by geographical, socio-economic, 
organisational and cultural proximity 
between actors, which encourages 
mutual understanding and trust-
building among cluster actors 

Figure 1. Interactive process of learning in clusters 
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et al$%!&''#(!)*+*,-.%!&''&/$!01!-23!45161-7!78161!
92:5!;8*--1<6!*-=!781.5!52<16!.-!*!9.5+>6!.--2?*7.2-$!!
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@--2?*7.2-! .6! =19.-.71<A! *+2-,! 781! +267! 2971-! =.6B
;:661=! C1-19.76! 29! ;2<<1;7.?1! <1*5-.-,! D)*41<<2! *-=!
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*<62! .-! 3.=15! 62;.*<! -17325N6! *7! 781! ,<2C*<! <1?1<!
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7:*<! ;2-75.C:7.2-6!8*?1!P:15.1=!781!6:415.25!52<1!29!
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+2?1! 3.78.-! ;<:6715! 9.5+6! *-=! 27815! 25,*-.6*7.2-6%!
781A! *51! 75*-6+.77.-,! ?*<:*C<1! N-23<1=,1$! U;;25=B
.-,<A%!<2;*<!9.5+6! ;*-!C1-19.7! 952+! *! ,523.-,! <2;*<!
422<! 29! 71;8-2<2,.;*<%! 25,*-.6*7.2-*<! *-=! 5161*5;8!
1W4157.61$! )*61!67:=.16!29!6:;;1669:<! ;<:67156!51?1*<!
781!.+4257*-;1!29!<2;*<!51;5:.7+1-7!29!6;.1-7.676%!1-B
,.-1156%!5161*5;8!67*99!*-=!1W415.1-;1=!+*-*,156!925!
N-23<1=,1!75*-6915! *-=! ;2<<1;7.?1!<1*5-.-,$!T16.=16!
6411=.-,!:4!781!=.661+.-*7.2-!29!N-23<1=,1%!<*C2:5!
+2C.<.7A!2971-!<1*=6!72!-13!;2+C.-*7.2-6!29!N-23<B
1=,1! D.=1*6%! +1782=6! 17;$/! DR2315! *-=! Z:-=+*5N%!
FGGK/$!U==.7.2-*<<A%!67*99!+2C.<.7A!.6!<.N1<A!72!;51*71!
?*<:*C<1!C2-=6!C17311-!<2;*<!9.5+6!*-=!.-67.7:7.2-6%!
78151CA! 5145161-7.-,! *-! *;7.?1! 4*57! 29! ;<:6715! *-=!
-17325N! C:.<=.-,$! I81519251%! 31! ;*-! ;2-;<:=1!!
78*7! 781! <.715*7:51! 299156! 7812517.;*<! *6! 31<<! *6! 1+B
4.5.;*<! *5,:+1-76! 78*7! *66:+1! 78*7! +2C.<.7A! 3.78.-!
781! <2;*<! <*C2:5! +*5N17! C22676! *! 9.5+>6! .--2?*7.2-$!
I8.6!8*6!<1=! :6!72!781!925+:<*7.2-!29!781!92<<23.-,!
8A427816.6]!

XA427816.6!X&]!)2<<1;7.?1!<1*5-.-,!2415*7.2-*<B
.61=! 7852:,8! 781! <2;*<! <*C2:5! +*5N17! 426.7.?1<A!

.-9<:1-;16!*!9.5+>6!.--2?*7.2-!415925+*-;1!

U-! .+4257*-7! 7A41! 29! +2?1+1-7! 29! <2;*<! <*C2:5! .6!
7852:,8!64.-B299!*;7.?.7A%&!38151!1-751451-1:56!3.78!
5161*5;8%! 1-,.-115.-,%! 6;.1-7.9.;! *-=! +*-*,15.*<!
N-23B823! 7*N1! .=1*6! *-=! 1W4157.61! 78*7! 781A! 8*?1!
=1?1<241=!3.78.-! *! 4*51-7!9.5+!25!25,*-.6*7.2-! *-=!
67*57! *! -13! C:6.-166! *-=! 1W4<2.7! -13! 71;8-2<2,A%!
=1?1<24! .--2?*7.2-! 25! +*5N17! 244257:-.7A! D\11C<1%!
FGGG/$! Z2;*<! ;<:67156! *51! C1<.1?1=! 72! 452?.=1! C278!
781!62;.*<! *-=!1;2-2+.;!451;2-=.7.2-6!925!64.-B2996!
*-=! .+452?1! 781! 4266.C.<.7A! 29! 781.5! 6:;;166$! M4.-B
2996! :6:*<<A! =1?1<24! 952+! 1W.67.-,! ;<:6715! 9.5+6%!
:-.?156.7.16!*-=!5161*5;8!<*C25*725.16!*-=!1-*C<1!781!
75*-6915!29!6N.<<6!*-=!N-23<1=,1!7852:,8!781!+2?1B
+1-7! 29! 781! <*C2:5! 925;1! 952+! 781! 1W.67.-,! ;<:6715!
*;725!72!781!1+15,.-,!9.5+$!I852:,8!64.-B299%!1-751B
451-1:56! =.99:61! 1W4157.61! *-=! ;2+4171-;.16! 3.78.-!!
*! ;<:6715! *-=! ;2-61P:1-7<A! *:,+1-7! 781! <2;*<! 422<!!
29! N-23<1=,1$! M.-;1! 64.-B2996! :6:*<<A! =1?1<24!!
2-!-13!C:6.-166!.=1*6%!781A!*51!C1<.1?1=!72!;2-75.CB
:71! 72! .--2?*7.2-%! 38.;8! :-=154.-6! 781! 92<<23.-,!
8A427816.6]!

XA427816.6! XF]! )2<<1;7.?1! <1*5-.-,! 2415*7.2-B
*<.61=! 7852:,8! 64.-B299! *;7.?.7A! 426.7.?1<A!!
.-9<:1-;16!*!9.5+>6!.--2?*7.2-!415925+*-;1!
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0()95;!$%&!'%&/)&'(+,.! .('&),':)&!&<6.(+('.8!/)!(96.(+=
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0()95!6/5('(1&.8! (-0.:&-+&5! ,!0()9J5! (--/1,'(/-!
6&)0/)9,-+&!

$%&! ./+,.! (-5'(':'(/-,.! &-1()/-9&-'! (5! ,.5/! +/-5(*=
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5')&55&*! '%&!(96/)',-+&! /0! ,-! (-'&)./+>(-2! ,-*! (-'&=
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+&-')&53! 2/1&)-9&-'! ,2&-+(&53! 7:5(-&55! 5&)1(+&! /)=
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,)&!6)/*:+(-2!9/)&!(--/1,'(1&!/:'6:'!*:&!'/!>-/4.=
&*2&! 56(../1&)5! '%,'! '&-*! '/! 7&! 2&/2),6%(+,..8!
7/:-*&*! 4('%(-! ,! )&2(/-! 4%&)&! -&4! &+/-/9(+!
>-/4.&*2&! (5! +)&,'&*! @R(:.(,-(3! MNNPK! R(:.(,-(! ,-*!
D&..3!MNNPK!Z,00&3!B#G#K!Z,00&!et al;3!B##"K! [&.*9,-!
,-*! [./)(*,3! B##SC;! O++/)*(-2.83! 4&! 6)/6/5&! '%&!
0/../4(-2!%86/'%&5(5H!

I86/'%&5(5! ISH! A/..&+'(1&! .&,)-(-2! /6&),'(/-=
,.(5&*! '%)/:2%! +//6&),'(/-! 4('%! ./+,.! (-5'(':=
'(/-5! 6/5('(1&.8! (-0.:&-+&5! ,! 0()9J5! (--/1,'(/-!
6&)0/)9,-+&!

?&! +,-! +/-+.:*&! '%,'! ,! 5')/-23! ./+,.(5&*3! +/99/-!
>-/4.&*2&!7,5&!(5!&5',7.(5%&*!4('%(-!+.:5'&)53!4%(+%!
(5! +)&,'&*! ,-*! )&6)/*:+&*! 78! +/-5',-'! +/99:-(+,=
'(/-! 7&'4&&-! ./+,.! ,+'/)5! @\/)&-]&-3! MNNWC;! $%(5!
>-/4.&*2&!7,5&3!'/2&'%&)!4('%!'%&!./+,.!(-5'(':'(/-,.!
5&''(-23! 2(1&5! )(5&! '/! 56&+(0(+! ./+,.! +/96&'('(1&! ,*=
1,-',2&5! '%,'! +,--/'! 7&! &,5(.8! &<6./('&*! 78! 0()95!
/:'5(*&!'%&!+.:5'&);!I/4&1&)3!'%(5!*/&5!-/'!9&,-!'%,'!
+.:5'&)5! ,)&! (-! ,-8!4,8!+./5&*!585'&95;!Q-! /)*&)! '/!
)&',(-!'%&()!.&,)-(-2!,-*!(--/1,'(1&!6/'&-'(,.3!+.:5'&)!
0()95! ,**('(/-,..8! -&&*! '/! 5&+:)&! ,! +/-5',-'! (-0./4!
/0!0)&5%!(*&,5!,-*!>-/4.&*2&!78!5(9:.',-&/:5.8!&-=
2,2(-2! (-! (-'&)=/)2,-(5,'(/-,.! .&,)-(-2! 4('%! 0()95!
/:'5(*&!'%&!+.:5'&);!

Methodology 

Sample and data analysis 

^:)!)&5&,)+%!(5!7,5&*!/-!9(+)/*,',!+/..&+'&*!4('%(-!
'%&!)&5&,)+%!6)/_&+'!?YQ`!@?&5'aY,5'!Q`H!Q-*:5')(,.!
`(5')(+'5J! b&=\/+,'(/-! c)/+&55&5H! Q*&-'(08(-2! c/.(=
+(&5! (-! '%&! c&)56&+'(1&!/0! '%&! Y:)/6&,-! U-(/-!
Y-.,)2&9&-'C3! +/-*:+'&*! :-*&)! '%&! P'%! YU! [),9&=
4/)>! c)/2),99&;! [/)! '%&! ,-,.85&53! M#N! :5,7.&! )&=
56/-5&5!4&)&!/7',(-&*;!$%&!0/../4(-2!9&'%/*5!4&)&!
:5&*! '/! ,-54&)! '%&! 9,(-! )&5&,)+%! V:&5'(/-5;! `(5=
+)(9(-,-'!,-*!+/-1&)2&-'!1, .(*('8!4&)&!,55&55&*!:5=
(-2! &<6./),'/)8! ,-*! +/-0()9,'/)8! 0,+'/)! ,-,.85(5!
@[./8*! ,-*! ?(*,9,-3! B##PC;! Y<6./),'/)8! 0,+'/)!
,-,.85(5! ,-*! )&.(,7(.('8! ,- ,.85(5! 4&)&! +/-*:+'&*! (-!
EccE!1&)5(/-!B";N;!$%&!YdE!e:.'(1,)(,'&!E/0'4,)&!
1&)5(/-!T;B!4,5! :5&*!0/)!+/-0()9,'/)8!0,+'/)! ,-,.8=
5(5!,-*!'&5'(-2!/0!'%&!6)/6/5&*!5'):+':),.!9/*&.;!D&=
+,:5&!,!59,..!,9/:-'!/0!-/-=-/)9,.('8!4,5!0/:-*!(-!
'%&! *,',3! '%&! &..(6'(+,.! )&4&(2%'&*! .&,5'! 5V:,)&5!
9&'%/*! @Yb\EC! 4,5! :5&*;! Yb\E! 9(-(9(5&5! '%&!
6)/7.&95! *&)(1(-2!0)/9! *,', !5>&4-&55! ,-*!>:)'/5(5!
,-*! (5! /'%&)4(5&! +/96,),7.&! 4('%! '%&! 9,<(9:9!
.(>&.(%//*!9&'%/*!@E%,)9,!et al;3!B#G#C;!$%&!0('! /0!
'%&! 9/*&.! 4,5! ,55&55&*! 4('%! 9:.'(6.&! (-*(+&5H! '%&!
-/)9&*=0('=(-*&<! @L[QC3! '%&! -/-=-/)9&*=0('! (-*&<!
@LL[QC3! '%&! +/96,),'(1&! 0('! (-*&<!@A[QC3! '%&!2//*=
-&55=/0=0('! (-*&<! @R[QC3! '%&! 5',-*,)*(5&*! )//'! 9&,-!
5V:,)&! )&5(*:,.! @EbebC! ,-*! '%&! )//'! 9&,-! 5V:,)&!
&))/)! /0! ,66)/<(9,'(/-!@beEYOC;!L[Q3!LL[Q3!A[Q!
,-*!R[Q!1,.:&5!&V:,.!'/!/)!2)&,'&)!'%,-!N;#N!(-*(+,'&!
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%! &''(! )'(*+! ,-.! /0%-1! et al23! 45567! 891:*3! ;$$<=2!
>?@AB! %:(! @>?>! C%+D*E! *FD%+! .'! '1! +'G*1! .H%:!
$2$6!-:(-I%.*!%!&''(!)'(*+!,-.!/81'G:*!%:(!JD(*IK3!
455;7! 0D! %:(! 8*:.+*13! 4555=2! LH*! IH-MEFD%1*! G%E!
1*N'1.*(3!OD.!G%E!:'.!&-C*:!)%P'1!I':E-(*1%.-':!O*M
I%DE*! -.! -E! H-&H+9! E*:E-.-C*! .'! E%)N+*! E-Q*! %:(! .H*!
:D)O*1! ',! -.*)E! -:! .H*! )'(*+! /8*:.+*1!%:(! 8':*..3!
456$=2!

Operationalisation and measure validation 

R:! .H-E! E.D(93! -:(*N*:(*:.3! (*N*:(*:.! %:(! I':.1'+!
C%1-%O+*E! G*1*! )*%ED1*(! .H1'D&H! EI%+*E! N1*C-'DE+9!
.*E.*(! %:(! (*C*+'N*(! O9! .H*! SART! 1*E*%1IH! &1'DN!
/SART3!;$$U=2!

Independent variables! R:(*N*:(*:.!C%1-%O+*E!G*1*!
%++! )*%ED1*(! G-.H! )D+.-N+*! -.*)E! ':! %! ,-C*MN'-:.!
V-K*1.M.9N*!EI%+*3!1%:&-:&!,1')!W:'.!-)N'1.%:.!%.!%++X!
.'! WC*19! -)N'1.%:.X2! R:.*1%I.-':! G-.H! +'I%+! +%O'D1!
G%E!)*%ED1*(!DE-:&!.H*!,'++'G-:&!.G'!FD*E.-':EY!

�x 0'G! -)N'1.%:.! ,'1! 9'D1! I')N%:9! -E! .*IH:-I%+!
K:'G+*(&*!*)O*((*(!-:!*ZN*1.E!H-1*(!':!.H*!+'I%+!
+%O'D1!)%1K*.[!

�x 0'G! -)N'1.%:.! ,'1! 9'D1! I')N%:9! %1*! '1&%:-E%M
.-':%+!EK-++E!',!.H*!:*G+9!1*I1D-.*(!E.%,,[!

R:.*1%I.-':!G-.H!+'I%+!,-1)E!G%E!)*%ED1*(!DE-:&!,'D1!
FD*E.-':EY!!

�x 0'G! -)N'1.%:.! ,'1! 9'D1! I')N%:9! -E! .*IH:-I%+!
K:'G+*(&*! (*1-C*(! ,1')! -:.*1%I.-':E! G-.H! +'I%+!
I+-*:.E!%:(\'1!EDNN+-*1E[!

�x RE! .*IH:-I%+!K:'G+*(&*! (*1-C*(! ,1')! I''N*1%.-':!
G-.H!'.H*1!+'I%+!I')N%:-*E[!

�x B1*! '1&%:-E%.-':%+!EK-++E!&%-:*(!,1')!-:.*1%I.-':E!
G-.H!+'I%+!I+-*:.E!%:(\'1!EDNN+-*1E[!

�x B1*!'1&%:-E%.-':%+!EK-++E!&%-:*(!,1')!I''N*1%.-':!
G-.H!'.H*1!+'I%+!I')N%:-*E[!

R:.*1%I.-':!G-.H!+'I%+!-:E.-.D.-':E!G%E!)*%ED1*(!G-.H!
.H*!,'++'G-:&!,'D1!FD*E.-':EY!

�x 0'G! -)N'1.%:.! ,'1! 9'D1! I')N%:9! -E! .*IH:-I%+!
K:'G+*(&*! &%-:*(! ,1')! -:.*1%I.-':E! G-.H! +'I%+!
NDO+-I! -:E.-.D.-':E! /*2&2! D:-C*1E-.-*E3! NDO+-I! 1*M
E*%1IH!I*:.1*E3!+'I%+!&'C*1:)*:.!*.I2=[!

�x RE! .*IH:-I%+! K:'G+*(&*! &%-:*(! ,1')! -:.*1%I.-':E!
G-.H! +'I%+! E*)-MNDO+-I! -:E.-.D.-':E! /*2&2! IH%)O*1!
',! I'))*1I*3! -:(DE.19! %EE'I-%.-':3! .1%(*! D:-':E!
*.I2=[!

�x B1*! '1&%:-E%.-':%+! EK-++E! +*%1:.! ,1')! -:.*1%I.-':E!
G-.H!+'I%+!NDO+-I!-:E.-.D.-':E[!

�x B1*! '1&%:-E%.-':%+! EK-++E! +*%1:.! ,1')! -:.*1%I.-':E!
G-.H!+'I%+!E*)-MNDO+-I!-:E.-.D.-':E[!

AZN+'1%.'19! %:(! I':,-1)%.'19! ,%I.'1! %:%+9E-E! G%E!
I':(DI.*(! .'! *ZN+'1*! .H*! D:(*1+9-:&! E.1DI.D1*E! ',!
EI%+*E2! BE! *ZN*I.*(3! *ZN+'1%.'19! ,%I.'1! %:%+9E-E!
,'D:(! .H1**! ,%I.'1E! .'! *ZN+%-:! .H*! C%1-%:I*! -:! .H*!
(%.%2!LH*!]%-E*1^?*9*1^_+K-:!)*%ED1*!',!E%)N+-:&!
%(*FD%I9! G%E! $2643! N1'C-(-:&! *C-(*:I*! ',! .H*! %NM
N1'N1-%.*:*EE! ',! .H*! (%.%! ,'1! ,%I.'1! %:%+9E-E2!!
8%1.+*..XE! .*E.! ',!ENH*1-I-.9!G%E!E-&:-,-I%:.3! -:(-I%.M
-:&!'C*1%++!E-&:-,-I%:I*!',!.H*!I'11*+%.-':E!G-.H-:!.H*!
I'11*+%.-':!)%.1-Z!/0%-1!et al23!4556=2!LH*!*ZN+%-:*(!
C%1-%:I*!G%E!U;26`2!L'!.*E.!,'1!I':C*1&*:.!C%+-(-.9!
',! .H*! I':E.1DI.E! %:(! .'! I')N%1*! .H*! ':*M,%I.'1!
E.1DI.D1*!G-.H! .H*! .H1**M,%I.'1!E.1DI.D1*! /GH*1*! ,%IM
.'1E!%1*!I'11*+%.*(=3!.H*!I':,-1)%.'19!,%I.'1!%:%+9E-E!
G%E! I':(DI.*(2! !LH*!1*ED+.E!EH'G*(! .H%.! ':*M,%I.'1!
E.1DI.D1*! /%++!C%1-%O+*E!+'%(! ':! ':*! ,%I.'1!W+'I%+! -:M
.*1%I.-':EX=!-E!:'.!%NN1'N1-%.*!O*I%DE*!',!.H*!'C*1%++!
N''1! )'(*+! ,-.! /IH-MEFD%1*! a! 45U24643! "U! (,3! N1'OM
%O-+-.9!$2$$$7!bcR!a!$26U7!bbcR!a!$26#7!JcR!a!$2667!
dcR! a! $26U7! @>?>! a! $2$57! %:(! >?@AB! a! $24"=2!
LH*! I':,-1)%.'19! ,%I.'1! %:%+9E-E! EH'G*(! .H%.! .H*!
.H1**M,%I.'1!E.1DI.D1*! /C%1-%O+*E!+'%(! ':! .H*! ,'++'GM
-:&! .H1**! ,%I.'1EY! -:.*1%I.-':E! G-.H! +'I%+! +%O'D13!!
+'I%+! ,-1)E! %:(! +'I%+! -:E.-.D.-':E=! ,-.! .H*! (%.%! 1*%M

Table 1. Factor loadings for local interaction dimensions

Factors Dimension 

Interaction with 
local labour 

Interaction with 
local firms 

Interaction with 
local institutions

Interaction with local labour 
Technical knowledge embedded in experts hired on the local labour market 0.58   
Organisational skills of the newly recruited staff 0.78   

Interaction with local firms 
Technical knowledge derived from interactions with local clients and/or 
suppliers  0.57  

Technical knowledge derived from cooperation with other local companies  0.70  
Organisational skills gained from interactions with local clients and/or suppliers  0.73  
Organisational skills gained from cooperation with other local companies  0.80  

Interaction with local institutions    
Technical knowledge gained from interactions with local public institutions   0.66 
Technical knowledge gained from interactions with local semi-public institutions   0.52 
Organisational skills learnt from interactions with local public institutions   0.70 
Organisational skills learnt from interactions with local semi-public institutions   0.69 
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Dependent variable: innovation performance�� E''&7
P(0/&'! @-:2&:Q('5-! ,(%! Q-(%9:-4! ,/01 ! 2/P-! /0-Q%=!

J-%@&'4-'0%! ,-:- ! (%R-4! 0&! /'4/5(0-! ,1-01-: ! 01-/:!
5&Q@('+! 1(4! /'0:&495-4! &:! (4&@0-4! ('+ ! Q(S&:!
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Control variable: region J-3/&' ! (%! ( ! 5&'0:&*! P(:/7
()*- !,(%!/'5*94-4!/' !01-!Q&4-*!('4 !&@-:(0/&'(*/%-4!(%!

( ! 4/51&0&Q&9%! P(:/()*-. ! ,1-:- ! VAW! 5&::-%@&'4%! 0&!
,-%0-:' !M9:&@-('!5&9'0:/-%!TE0(*+.!H-:Q('+ !('4 !XYU!
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Findings 

O1-!%0:9509:(*! :-*(0/&'%1/@%! /'! 01-!Q&4-*! ,-:-! -%0/7
Q(0-4!9%/'3!M\I!L=$=!M\I! :-@&:0-4!01(0! '&!%@-5/(*!
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Hypotheses testing 
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@-:2&:Q('5-.! 5&9*4! '&0! )- ! 0-%0-4! /' ! 01/%! @:&@&%/0/&'!
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Figure 2. Results of the model test 
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The local labour market that develops 
within a cluster is the only collective 
learning channel that positively and 
significantly contributes to the  
improved innovation performance of 
cluster firms. Surprisingly, 
cooperation with local firms impedes 
innovation 

 
Policy programmes need to strengthen 
the competition among actors by 
encouraging start-up and spin-off 
processes within clusters as well as by 
opening the clusters to international 
actors 
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Notes 

1. Spin-off activity has been extensively identified in the literature 
as one of the four channels of collective learning. There are 
several case studies (such as the Cambridge (UK) region) that 
reveal strong evidence of active processes of spin-off and 
movement of research-focused entrepreneurs with embodied 
expertise who decided to establish their new enterprise within 
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the cluster (rather than moving elsewhere) (Keeble et al., 
1999). However, not all clusters experience strong spin-off ac-
tivity and as such, this channel of collective learning is perhaps 
not as general as the other three. 

2. Shaker and Gerard (2002, p. 186) tried to improve the most 
commonly used definition, proposed by Cohen and Levinthal, 
and defined absorptive capacity as Ôa set of organisational rou-
tines and processes by which firms acquire, assimilate, trans-
form, and exploit knowledge to produce a dynamic 
organisational capabilityÕ, which is Ôpertaining to knowledge 
creation and utilisation that enhances a firmÕs ability to gain 
and sustain a competitive advantageÕ. 

References 

Amin, A and N Thrift 1995. Territoriality in the global political 
economy. Nordisk Samhallsgeografisk Tidskrift, 47(20), 3Ð16. 

Anselin, L, A Varga and Z Acs 1997. Local geographic spillovers 
between university research and high technology innovations. 
Journal of Urban Economics, 42(3), 422Ð448. 

Asheim, B and L Coenen 2005. Knowledge bases and regional 
innovation systems: comparing Nordic clusters. Research Pol-
icy, 34(8), 1173Ð1190. 

Asheim, B, P Cooke and R Martin 2006. The rise of the cluster 
concept in regional analysis and policy: a critical assessment. 
In Clusters and Regional Development: Critical Reflections 
and Explorations, B Asheim, P Cooke and R Martin eds., 
pp.1Ð30. New York: Routledge. 

Aydalot, P H 1986. Milieux Innovateurs en Europe. Paris: Groupe 
de Recherche EuropŽen sur les Milieux Innovateurs.  

Bathelt, H, A Malmberg and P Maskell 2004. Clusters and  
knowledge: local buzz, global pipelines and the process of 
knowledge creation. Progress in Human Geography, 28(1), 
31Ð56. 

Bentler, P M and D G Bonett 1980. Significance tests and  
goodness of fit in the analysis of covariance structures. Psy-
chological Bulletin, 88(3), 588Ð606. 

Bianchi, P 1989. Concorrenza Dinamica, Distretti Industriali e 
Interventi Locali. In Distretti e Sistemi Produttivi alle Soglie 
degli Anni Novanta, F. Gobbo ed., pp. 47Ð60. Milan: Franco 
Angeli Editore. 

Browne, M W and R Cudeck 1992. Alternative ways of assessing 
model fit. Sociological Methods Research, 21(2), 230Ð258. 

Byrne, B M 2006. Structural Equation Modeling with EQS: Basic 
Concepts, Applications, and programming, 2nd edn. Mahwah, 
New Jersey: Lawrence Erlbaum Associates. 

Caloghirou, Y, I Kastelli and A Tsakanikas 2004. Internal capabili-
ties and external knowledge sources: complements or substi-
tutes for innovative performance? Technovation, 24(1), 29Ð39. 

Camagni, R 1991. Introduction: From local 'milieu' to innovation 
through cooperation networks. In Innovation Networks: Spatial 
Perspectives, R Camagni ed., pp. 1Ð9. London: Belhaven 
Press. 

Camagni, R 2003a. Inter-firm industrial networks: the costs and 
benefits of co-operative behaviour. Journal of Industry Studies, 
1(1), 1Ð15. 

Camagni, R 2003b. Regional clusters, regional competencies  
and regional competition. In International Experiences and 
Consequences for Northrhine-Westfalia. Paper Presented at 
Conference on Cluster Management and Structural Policy, 5 
December, Duisburg, Germany. 

Camagni, R and R Capello 2000. The role of inter-SME networking 
and links in innovative high-technology milieux. In High Tech-
nology Clusters, Networking and Collective Learning in Europe, 
D Keeble and F Wilkinson eds. Aldershot, UK: Ashgate. 

Capello, R 1999a. SME clustering and factor productivity: a milieu 
production function model. European Planning Studies, 7(6), 
719Ð735. 

Capello, R 1999b. Spatial transfer of knowledge in high technol-
ogy milieux: learning versus collective learning processes.  
Regional Studies, 33(4), 353Ð365. 

Capello, R and A Faggian 2005. Collective learning and relational 
capital in local innovation processes. Regional Studies, 39(1), 
75Ð87. 

Cohen, W M and D A Levinthal 1990. Absorptive capacity: a new 
perspective on learning and innovation. Administrative Science 
Quarterly, 35(18-30), 128Ð152. 

Cole, A 2007. The knowledge-based theory of the cluster: a  

critical re-examination. In Appropriability, Proximity; Routines 
and Innovation, DRUID Summer Conference, 18Ð20 June, 
Copenhagen, Denmark. 

Cooke, P and K Morgan 2000. The Associational Economy: 
Firms, Regions and Innovation, Oxford: Oxford University 
Press. 

Cooper, C M 1971. Science and production, Economic and Social 
Review, 2(2), 168Ð189. 

Cotic-Svetina, A and I Prodan (in press). How internal and exter-
nal sources of knowledge contribute to firmsÕ innovation  
performance? Managing Global Transitions: International  
Research Journal. 

Cotic-Svetina, A, M Jaklic and H Zagorsek (in press). Cluster 
policy implementation and evaluation in Slovenia: lessons from 
a transition economy. In Technological Change and Mature 
Industrial Regions: Firms, Knowledge and Policy, M Farshchi, 
O E M Janne and P McCann eds. Cheltenham, UK: Edward 
Elgar. 

Favereau, O 1994. R•gles, Organisation et Apprentissage  
Collectif: Un Paradigme Non Standard Pour Trois ThŽories 
HŽtŽrodoxes. In Analyse Economique des Conventions, A Or-
lŽan ed. Paris: Presse Universitaire de France. 

Feldman, M and R Florida 1994. The geographic sources of inno-
vation: technological infrastructure and product innovation in 
the United States. Annals of the Association of American  
Geographers, 84(2), 210Ð229. 

Florida, R 1995. Toward the learning region. Futures, 27(5),  
527Ð536. 

Floyd, F J and K F Widaman 1995. Factor analysis in the devel-
opment and refinement of clinical assessment instruments. 
Psychological Assessment, 7(3), 286Ð299. 

Gambarotto, F and S Solari 2004. The Role of Reconnection of 
Competencies and Institutions in the Collective Learning Pro-
cess. Available at <http://www.eco.unipmn.it/eventi/ eadi/ 
papers/gambarottosolari.pdf>, last accessed 25 December 
2007. 

Geels, F and J J Deuten 2006. Local and global dynamics in 
technological development: a socio-cognitive perspective on 
knowledge flows and lessons from reinforced concrete. Sci-
ence and Public Policy, 33(4), 265Ð275. 

Gertler, M S 2004. Manufacturing Culture: The Institutional Geog-
raphy and Industrial Practice. Oxford: Oxford University Press. 

Gertler, M S and D A Wolfe 2006. Spaces of knowledge flows: 
clusters in a global context. In Clusters and Regional Devel-
opment: Critical Reflections and Explorations, B Asheim, P 
Cooke and R Martin eds., pp. 218Ð236. New York: Routledge. 

Giuliani, E 2005. Cluster absorptive capacity: Why do some clus-
ters forge ahead and others lag behind? European Urban & 
Regional Studies, 12(3), 269Ð288. 

Giuliani, E and M Bell 2005. The micro-determinants of meso-
level learning and innovation: evidence from a Chilean wine 
cluster. Research Policy, 34(1), 47Ð68. 

Gordon, I R and P McCann 2005. Innovation, agglomeration, and 
regional development. Journal of Economic Geography, 5(5), 
523Ð553. 

Grabher, G 1993. The Embedded Firm. On Socioeconomics of 
Industrial Networks. London: Routledge. 

Grabher, G 2002. The project ecology of advertising: tasks, tal-
ents and teams. Regional Studies, 36(3), 245Ð262. 

Gunasekara, C 2006. The generative and developmental roles of 
universities in regional innovation systems. Science and Public 
Policy, 33(2), 137Ð150. 

Haas, S 1996. Dynamique Locale d'Accumulation de Connais-
sances et Croissance RŽgionale: Le Cas de l'Industrie  
Informatique ˆ Boston. Revue d'Economie RŽgionale et  
Urbaine,  4, 559Ð576. 

Hair, J F, R E Anderson, R L Tatham and W C Black 1998.  
Multivariate Data Analysis. 5th edn. Upper Saddle River, New 
Jersey: Prentice-Hall. 

Henry, N and S Pinch 2000. Spatialising knowledge: placing the 
knowledge community of Motor Sport Valley. Geoforum, 31, 
191Ð208. 

Holbrook, J A, D A Wolfe 2005. The innovation systems network: 
a Canadian experiment in knowledge management. Science 
and Public Policy, 32(2), 109Ð118. 

Hu, L and P M Bentler 1999. Cutoff criteria for fit indexes in co-
variance structure analysis: conventional criteria versus new 
alternatives. Structural Equation Modeling, 6(1), 1Ð55. 

Jaffe, A 1989. The real effects of academic research. American 
Economic Review, 79(5), 957Ð970. 

Jaffe, A, M Trajtenberg and R Henderson 1993. Geographic  



Collective learning in cluster firms 

Science and Public Policy June 2008  345

localisation of knowledge spillovers as evidence by patent cita-
tions. Quarterly Journal of Economics, 108(3), 577Ð598. 

Keeble, D 2000. Collective learning processes in European high-
technology milieux. In High-Technology Clusters, Networking 
and Collective Learning in Europe, D Keeble and F Wilkinson 
eds., pp. 199Ð229. Aldershot, UK: Ashgate. 

Keeble, D and F Wilkinson 1999. Collective learning and knowl-
edge development in the evolution of regional clusters of high-
technology SMEs in Europe. Regional Studies, 33(4),  
295Ð303. 

Keeble, D and F Wilkinson 2000a. High-Technology Clusters, 
Networking and Collective Learning in Europe. Aldershot, UK 
and Burlington, Vermont: Ashgate. 

Keeble, D and F Wilkinson 2000b. High-technology SMEs,  
regional clustering and collective learning: an overview. In 
High-Technology Clusters, Networking and Collective Learning 
in Europe, D Keeble and F Wilkinson eds., pp.1Ð17. Aldershot, 
UK and Burlington,Vermont: Ashgate. 

Keeble, D, C Lawson, B Moore and F Wilkinson 1999. Collective 
learning processes, networking and 'institutional thickness' in 
the Cambridge region. Regional Studies, 33(4), 319Ð332. 

Keeble, D, C Lawson, H Lawton Smith, F Wilkinson and B Moore 
1998. Collective Learning Processes and Inter-Firm Network-
ing in Innovative High-Technology Regions, Cambridge, UK: 
ESCR Centre for Business Research, University of  
Cambridge, Working Paper No. 86. 

Lawson, C 2000. Collective learning, system competences and 
epistemically significant moments. In High-Technology Clus-
ters, Networking and Collective Learning, eds. D Keeble and  
F Wilkinson, pp. 182Ð198. Aldershot, UK and Burlington,  
Vermont: Ashgate. 

Livet, P and L ThŽvenot 1994. Les CatŽgories de l'Action Collec-
tive. In Analyse Economique des Conventions, A OrlŽan ed. 
Paris: Presse Universitarie de France. 

Lorenz, E 1996. Collective learning processes and the regional 
labour market, unpublished research note, European Network 
on Networks, Collective Learning and RTD in Regionally-
clustered High-technology SMEs. 

Lorenzen, M 2001. Localised learning and policy: academic ad-
vice on enhancing regional competitiveness through learning. 
European Planning Studies, 9(2), 163Ð185. 

Lorenzen, M 2007. Social capital and localized learning: Proximity 
and place in technological and institutional dynamics. Urban 
Studies, 44(4), 799Ð817. 

Lundvall, B A 2002. Innovation, Growth and Social Cohesion. The 
Danish Model: New Horizons in the Economics of Innovation. 
Oxford: Oxford University Press. 

Lundvall, B A and S Borr‡s 1999. The globalising learning econ-
omy: Implications for innovation policy. Luxemburg: Office for 
Official Publications of the European Communities. 

Malmberg, A and D Power 2005. (How) do (firms in) clusters 
create knowledge? Industry and Innovation, 12(4), 409Ð431. 

Malmberg, A and P Maskell 2002. The elusive concept of localiza-
tion economies: towards a knowledge-based theory of spatial 
clustering. Environment and Planning A, 34(3), 429Ð449.  

Malmberg, A and P Maskell 2006. Localised learning revised. 
Growth and Change, 37(1), 1Ð18. 

Mariani, M and P Giuri 2007. Proximity of inventors and knowl-
edge flows. In Appropriability, Proximity; Routines and Innova-
tion. DRUID Summer Conference, 18Ð20 June, Copenhagen, 
Denmark. 

Marshall, A 1896/1952. Principles of Economics. London:  
MacMillan. 

Maskell, P 2001. Towards a knowledge-based theory of the geo-
graphical cluster. Industrial and Corporate Change, 10(4), 
921Ð943. 

Mitra, J 2000. Making connections: innovation and collective 
learning in small business. Education and Training, 42(4-5), 
228Ð263. 

Morgan, K 1997. The learning region: institutions, innovation and 
region renewal. Regional Studies, 31(5), 491Ð503. 

Moulaert, F and F Sekia 2003. Territorial innovation models:  
a critical survey. Regional Studies, 37(3), 289Ð302. 

Murovec, N and I Prodan (2008). The influence of organizational 
absorptive capacity on product and process innovation. Or-
ganization - Journal of Management, Informatics and  
Human Resources, 41(2), 43Ð49. 

Nauwelaers, C 2001. Path-dependency and the role of institutions 
in cluster policy generations. In Cluster Policies- Cluster De-
velopment. A Contribution to the Analysis of New Learning 
Economy, A Mariussen ed., pp. 93Ð108. Nordregio Report 
2001. 

Nerdrum, L and B Sarpebakken 2006. Mobility of foreign  
researchers in Norway. Science and Public Policy, 33(3),  
217Ð229. 

Owen-Smith, J and W W Powell 2004. Knowledge networks as 
channels and conduits: the effects of formal structure in the 
Boston biotechnology community. Organisation Science, 
15(18-30), 5Ð21. 

Porter, M 2000. Locations, clusters and company strategies. In 
The Oxford Handbook of Economic Geography, G Clark, M 
Feldman and M Gertler eds. Oxford: Oxford University Press. 

Power, D and M Lundmark 2006. Working through knowledge 
pools: labour market dynamics, the transference of knowledge 
and ideas, and industrial clusters. In Clusters in Urban and 
Regional Development, A Cumbers and D MacKinnon eds., 
pp. 56Ð74. London and New York: Routledge. 

Rallet, A 1993. Choix de ProximitŽ et Processus d'Innovation 
Technologique. Revue d'Economie Régionale et Urbaine, 3, 
365Ð368. 

Salmi, P, K Blomqvist, J Ahola and K KylŠheiko 2001. Industrial 
Districts and Regional Development: Towards a Knowledge-
Based View, Working Paper 7, Lappeenranta, Finland. 

Scott, A J 2006. Spatial and organisational patterns of labour 
markets in industrial clusters: the case of Hollywood. In Clus-
ters and Regional Development: Critical Reflections and  
Explorations, B Asheim, P Cooke and R Martin eds., pp.  
236Ð255. New York: Routledge. 

Shaker, Z A and G Gerard 2002. Absorptive capacity: a review, 
reconceptualisation and extension. Academy of Management 
Review, 27(25), 185Ð203. 

Sharma, S, S Durvasula and W R Dillon 1989. Some results on 
the behavior of alternate covariance structure estimation  
procedures in the presence of non-normal data. Journal of 
Marketing Research, 26(2), 214Ð21. 

Steiner, M and C Hartmann 2006. Organisational learning in clus-
ters: a case study on material and immaterial dimensions of 
cooperation. Regional Studies, 40(5), 493Ð506. 

Street, C T and A F Cameron 2007. Strategic alliances in small 
and medium-sized enterprises. Journal of Small Business 
Management, 45(2), 239Ð266. 

Tšdling, F, P Lehner and M Trippl 2006. Innovation in knowledge 
intensive industries: the nature of geography of knowledge 
links. European Planning studies, 14(8), 1035Ð1058. 

WEID 2005. WEID Comparative Report, Final report produced 
within the project WestÐEast ID (HPSE-CT2001-00098), co-
ordinated by Instituto G. Tagliacarne of Rome, 30 April, Rome: 
Instituto Tagliacarne.  

Zagorsek, H, A Cotic-Svetina and M Jaklic (in press). Leadership 
in clusters: attributes of effective cluster leader in Slovenia. In-
ternational Journal of Scholarly Papers Transformations in 
Business and Economics, 7(2). 

 




