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"!Mahmood et al. (2011) point out in particular that intra-group ties are important for the capability formation 
and R&D activities of business groups, and that it is important to distinguish the effect of three types of ties: 
buyer-supplier, equity and director ties. 
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16')61#*?%$P*%"#$%$&$%'"()*(",*1<'"':%<*,161)'4:1"$J*

UP1*b&1#$%'"*'=*$P1*-1)($%'"#P%4*W1$?11"*;-'&4*(==%)%($%'"*(",*%""'6($%'"5*(",*P'?*$P%#*
%#* (==1<$1,* W/* <'&"$-/M)161)* %"#$%$&$%'"#5* ,'1#* "'$* P(61* (* <)1(-* <&$* ("#?1-J* X-':* (*
$P1'-1$%<()*4'%"$*'=*6%1?5*$P1-1*1a%#$*$?'*<':41$%";*(-;&:1"$#J*UP1*=%-#$*%#*$P1*#'M<())1,*
/)0,/,2,/")($&3"/%0&,8-0/05*(<<'-,%";*$'*?P%<P*W&#%"1##*;-'&4#5*W/*:(8%";*&4*='-*$P1*)(<8*
'=* ?1))M=&"<$%'"%";* %"#$%$&$%'"#5* $1",* $'* 41-='-:* W1$$1-* (",* W1* :'-1* %""'6($%61* %"*
<'&"$-%1#*?%$P*?1(81-*(",*)1##*1==%<%1"$*%"#$%$&$%'"()*#1$*&4#J*7'#$*-1<1"$*#$&,%1#*'"*$P%#*
b&1#$%'"* P(61* (,'4$1,* $P%#* $P1#%#* AdP(";* 1$* ()J5* TKKV\* 7(P:'',* 1$* ()J5* TKGGDJ* 0/*
<'"$-(#$5*(*,%==1-1"$*#$(",4'%"$5*?P%<P*$P%#*4(41-*?%))*"(:1*$P1*-),#4&9(##/-#&,8-0/05*,'1#*
%"#$1(,* (-;&1* $P($* ;-'&4* (==%)%($%'"* :(/* W1* :'-1* W1"1=%<%()* (",* 1"P("<1* =%-:M)161)*
%""'6($%'"*%"*1<'"':%1#*%"*?P%<P*"($%'"()*%"#$%$&$%'"#*(-1*#$-'";1-*(",*:'-1*1==%<%1"$J*
UP%#* $P1#%#* P(#* "'$* W11"* 1a4)%<%$)/* ='-:&)($1,* /1$* %"* $P1* )%$1-($&-15* (",* %$* ?%))* W1*
,161)'41,*%"*$P%#*(-$%<)1J**

UP1* <'"$-%W&$%'"* '=* $P%#*?'-8* %#* 4-1<%#1)/* $'* <'"$-(#$* $P1#1* $?'* $P1#1#5* 4'%"$* '&$* $P1*
:(%"*$P1'-1$%<()*(-;&:1"$#*%"*=(6'-*'=*'"1*(",*$P1*'$P1-5*(",*<(--/*'&$*("*1:4%-%<()*$1#$*
'=* $P1%-* 6()%,%$/* %"* (* W-'(,* #(:4)1* '=* 1:1-;%";* 1<'"':%1#* %"* [($%"* @:1-%<(J* UP1*
:'$%6($%'"* ='-* &",1-$(8%";* $P%#* $/41* '=* 1a1-<%#1* %#* ?1))* %))&#$-($1,* W/* d(-"1/* 1$* ()*
ATKGGD5* ?P%<P5* %"* (* -1<1"$* <':4-1P1"#%61* '61-6%1?* '=* $P1* )%$1-($&-15* <'"<)&,1,* $P($N*
kg1*#11*(*"11,*='-*=&$&-1*#$&,%1#*'==1-%";*<'"<&--1"$*$1#$#*'=*:&)$%4)1*$P1'-%1#5*(#*?1))*
(#*#$&,%1#*,161)'4%";*(",*$1#$%";*1<)1<$%<*1a4)("($'-/*=-(:1?'-8#*<':W%"%";*6(-%(W)1#*
=-':*:&)$%4)1M#'&-<1*$P1'-%1#l*Ad(-"1/*1$*()J5*TKGGN*RHTDJ*U(W)1*G*#&::(-%e1#*$P1*:(%"*
(-;&:1"$#*'=*$P1#1*$?'*$P1#1#J*

* *
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U(W)1*GN*UP1'-1$%<()*=-(:1?'-8*Z*U?'*<':41$%";*6%1?#*'"*;-'&4*(==%)%($%'"*(",*
%""'6($%'"*
*

!
!

!
56*+&+#+&'6)$!%'&4*!+=,*&*!

!
>6+02!/)00&,0*!+=,*&*!

!
?'$,!'@!/#*&6,**!

80'#9*!!
&6!,;,08&68!
,-'6';&,*!
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=(#(<")0N**
3-'&4#*=%))*%"*%"#$%$&$%'"()*6'%,#5**
$P&#*4)(/%";*("*%:4'-$("$*-')1*='-*

1<'"':%<*,161)'4:1"$*

=(#(0/,-0N*
3-'&4#*<-1($1*1"$-/*W(--%1-#*(",*-1,&<1*
P1$1-';1"1%$/\*$P1/*(-1*-1"$M#118%";*
'-;("%e($%'"#*?%$P*<)'#1*$%1#*$'*4&W)%<*

(&$P'-%$%1#**

<=,'0,+&-)$!
@0);,3'0A!

*
U-("#(<$%'"*<'#$#*1<'"':%<#\**
`1#'&-<1MW(#1,*6%1?*'=*$P1*=%-:*

*

.6')&$%'"(-/*1<'"':%<#\*
@;1"</*$P1'-/*(",*<'-4'-($1*

;'61-"("<1*

!
(=)68&68!0'$,!'@!

80'#9*!!
'%,0!+&;,!!
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gP1"*%"#$%$&$%'"#*,161)'4*(",*W1<':1*
:'-1*1==%<%1"$5*

$P1*#'&-<1*'=*;-'&4#^*#&41-%'-%$/*
,1<-1(#1#5**

(",*$P1%-*(,6("$(;1*'61-*Y@X#*%#*1-',1,*

gP1"*%"#$%$&$%'"#*,161)'4*(",*W1<':1*
:'-1*1==%<%1"$5*

;-'&4#*W1<':1*:'-1*%""'6($%615*W1$$1-*
'-;("%e1,**

(",*W1$$1-*(W)1*$'*-1(4*1a$1-"()*#'&-<1#*
'=*'44'-$&"%$/**
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(0'**B-'#6+02!

9)++,06!!
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@<-'##*<'&"$-%1#5**
$P1*,%==1-1"<1*W1$?11"*$P1*

%""'6($%61"1##*'=*3@X#*(",*Y@X#*%#*
#$-'";1-*%"*<'&"$-%1#*?%$P*>-(*-#*(",*

$-00&-;;/:/-),*%"#$%$&$%'"#**

*
@<-'##*<'&"$-%1#5**

$P1*,%==1-1"<1*W1$?11"*$P1*
%""'6($%61"1##*'=*3@X#*(",*Y@X#*%#*
#$-'";1-*%"*<'&"$-%1#*?%$P*9-,,-#*(",*

5"#-&-;;/:/-),*%"#$%$&$%'"#**
*

*
!"#$%&'(%()(%*&+,$-*%.'$("#'%'$

@<<'-,%";*$'*$P%#*$P1#%#5*W&#%"1##*;-'&4#*%"*1:1-;%";*1<'"':%1#*(-1*.(#(<")0N*$P1/*4)(/*
("*%:4'-$("$*=&"<$%'"*='-*1<'"':%<*,161)'4:1"$*W/*:(8%";*&4*='-*:%##%";*'-*%"1==%<%1"$*
%"#$%$&$%'"#5* P1"<1* =%))%";* %"#$%$&$%'"()* 6'%,#* A[1==5* GISF\* _P(""(* (",* C()14&5* GIISDJ*
UP&#5* ;-'&4#* '-%;%"($1* (",* 4-'#41-* ?P1"* "($%'"()* %"#$%$&$%'"#* (-1* ?1(8* (",5*
<'--1#4'",%";)/5* ;-'&4* 41-='-:("<1* %#* -1)($%61)/* W1$$1-* %"* <'&"$-%1#* <P(-(<$1-%e1,* W/*
?1(81-* %"#$%$&$%'"#* $P("* %"* 1<'"':%1#* ?%$P* ?1))M=&"<$%'"%";* %"#$%$&$%'"()* #1$* &4#*
A_P(""(*(",*c(=1P5*TKKS\*d(-"1/*1$*()J5*TKGGDJ**

UP1* $P1'-1$%<()* (-;&:1"$#* $P($*4-'6%,1*(* <'"<14$&()* ='&",($%'"* $'* $P%#*:(-81$* =(%)&-1*
6%1?* (-1* 4-%:(-%)/* -''$1,* %"* $-("#(<$%'"* <'#$#* 1<'"':%<#* Ag%))%(:#'"5* GISHDN* $(8%";*
(,6("$(;1*'=*$P1%-*'-;("%e($%'"()*#$-&<$&-1*(",*%"$1-"()*"1$?'-85*;-'&4#*:(/*,1<-1(#1*
(",* 4(-$)/* (6'%,* $P1* P%;P* $-("#(<$%'"* <'#$#* $P($* <P(-(<$1-%e1* $P1* %"1==%<%1"$* :(-81$*
<'"$1a$* $P($* %#* $/4%<()* '=* )1##* ,161)'41,* 1<'"':%1#J* X&-$P1-5* $P%#* (-;&:1"$* '=* $P1*
#&41-%'-*41-='-:("<1*'=*;-'&4#*%"*1:1-;%";*1<'"':%1#*%#*()#'*-1)($1,*$'*$P1*-1#'&-<1M
W(#1,* 6%1?* '=* $P1* =%-:* AC1"-'#15* GIHI\* g1-"1-=1)$5* GIFRDJ* @<<'-,%";* $'* $P%#5* %$* %#*
%:4'-$("$* $'* ,%#$%";&%#P* W1$?11"* #-0"2#:-0& (",* :(.(9/$/,/-0N* $P1* ='-:1-* (-1* #$'<8#* '=*
4-',&<$%'"*=(<$'-#*$P($*(*=%-:*4'##1##1#*A1J;J*4P/#%<()*(",*P&:("*<(4%$()D5*?P1-1(#*$P1*
)($$1-* -14-1#1"$* %$#* (W%)%$/* $'*:("(;1* $P1#1* -1#'&-<1#* %"* '-,1-* $'* <-1($1* 4-',&<$#* (",*
#1-6%<1#J* @<<'-,%";* $'* 3&%))1"* ATKKKD5* $P1* -1#'&-<1MW(#1,* 6%1?* :(/* 1a4)(%"* ?P/*
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W&#%"1##*;-'&4#*(-1*:'-1*4-16()1"$*%"*1<'"':%1#*%"*?P%<P*:("(;1-#*(",*<':4("%1#*(-1*
(W)1*$'*(<<&:&)($1*$P1*<(4(W%)%$/*(",*-1#'&-<1#*='-*-141($1,*%",&#$-/*1"$-/JT*

UP1* %"#$%$&$%'"()* 6'%,#* $P1#%#* P(#* -1<1"$)/* W11"* 1a$1",1,* $'* $P1* #$&,/* '=* W&#%"1##*
;-'&4#^* %""'6($%61* (<$%6%$%1#* A7(P:'',* (",* 7%$<P1))5* TKKR\* dP(";* 1$* ()J5* TKKV\*
7(P:'',* 1$* ()J5* TKGTDJ* UP1* :(%"* (-;&:1"$* P1-1* %#* $P($* ;-'&4#* 4-'6%,1* %""'6($%'"*
%"=-(#$-&<$&-1#*%"*1:1-;%";*:(-81$#*?P1"*=%"("<%()5*)1;()*(",*)(W'-*:(-81$*%"#$%$&$%'"#*
(-1*?1(8J*f1"<15*$P1*4'#%$%61*1==1<$#*'=*;-'&4*(==%)%($%'"*'"*%""'6($%'"*(-1*:'-1*-1)16("$*
%"* )1##* ,161)'41,* 1<'"':%1#5* %"* ?P%<P* ;-'&4#* :(81* &4* ='-* :(-81$* =(%)&-1#* (",*
%"#$%$&$%'"()* ?1(8"1##1#J* !"* 4(-$%<&)(-5* ?%$P* -1#41<$* $'* =%"("<%()* %"#$%$&$%'"#5* ;-'&4*
(==%)%($%'"*:(/*W1*(*?(/*$'*;1$*(<<1##*$'*=%"("<%()*<(4%$()*='-*%""'6($%61*(<$%6%$%1#*?P1"*
=%"("<%()*:(-81$#*(",*<-1,%$*%"#$%$&$%'"#*(-1*"'$*1==%<%1"$J*3-'&4#*:(/*()#'*:(81*&4*='-*
$P1*)(<8*'=*)1;()*%"#$%$&$%'"#*(",*?1(8*<'"$-(<$*1"='-<1:1"$*:1<P("%#:#5*$P&#*:(8%";*%$*
4'##%W)1* $'*,1<-1(#1* $-("#(<$%'"* <'#$#* %"*4-',&<$* (",* =(<$'-*:(-81$#J* X&-$P1-5* %=* )(W'-*
:(-81$#*(-1*%"1==%<%1"$*(",*-%;%,5*;-'&4*(==%)%($%'"*:(/*1"(W)1*$'*;1$*(<<1##*$'*b&()%=%1,*
P&:("* <(4%$()* '-* #1$* &4* $-(%"%";* <'&-#1#* %"$1-"())/*?%$P%"* $P1* ;-'&45* $P&#* #&#$(%"%";*
=&-$P1-*$P1*%""'6($%61*(<$%6%$%1#*'=*3@X#J*

UP%#* $P1#%#* ,'1#* ()#'* %:4)/* $P($5*?P1"*("* 1:1-;%";* 1<'"':/*&",1-$(81#* (*4-'<1##* '=*
%"#$%$&$%'"()* $-("#%$%'"* (",* :(-81$* ,161)'4:1"$5* "($%'"()* %"#$%$&$%'"#* ?%))* ;-(,&())/*
W1<':1* :'-1* 1==%<%1"$5* (",* P1"<1* $P1* #'&-<1* '=* 3@X#* #&41-%'-%$/* '61-* Y@X#* ?%))*
4-';-1##%61)/*,1<-1(#1J*UP1-1='-15*,&-%";*(*,161)'4:1"$*4-'<1##*%"*?P%<P*%"#$%$&$%'"()*
$-("#%$%'"*W-%";#*(*-1,&<$%'"*%"*$-("#(<$%'"*<'#$#5*%$*%#*4'##%W)1*$'*1a41<$*$P($*#:())1-*(",*
&"(==%)%($1,* =%-:#*?%))* %"<-1(#1* $P1%-* $1<P"')';%<()* <(4(W%)%$%1#*3/06763/0* )(-;1-* (",*?1))*
1#$(W)%#P1,* W&#%"1##* ;-'&4#5* 161"$&())/* )1(,%";* $'* (* :'-1* <':41$%$%61* (",* )1##*
<'"<1"$-($1,*:(-81$J*

@:'";* $P1* 81/* #$&,%1#* ,161)'4%";* $P%#* 6%1?5* dP(";* 1$* ()J* ATKKVD* 4-'6%,1* 1:4%-%<()*
16%,1"<1* '"* $P1* ;-1($1-* %""'6($%'"* 41-='-:("<1* '=* ;-'&4* (==%)%($1,* =%-:#* %"* 1:1-;%";*
1<'"':%1#*W/*<(--/%";*'&$*(*<':4(-%#'"*'=*;-'&4#*%"*_'-1(*(",*U(%?("J*7(P:'',*(",*
7%$<P1))*ATKKRD*4-1#1"$*("*%",&#$-/M)161)*#$&,/*4'%"$%";*'&$*$P1*1a%#$1"<1*'=*("*%"61-#1*
BM#P(41,* -1)($%'"#P%4* W1$?11"* $P1* 4-1#1"<1* '=* ;-'&4#* ?%$P%"* ("* %",&#$-/* (",* $P1*
#1<$'-^#* %""'6($%61"1##J*d'"#%#$1"$)/*?%$P* $P1* %"#$%$&$%'"()*6'%,#* $P1#%#5* $P%#* #$&,/*()#'*
#P'?#*$P($*$P1*$P-1#P'),*($*?P%<P*$P1*:(-;%"()*<'#$#*'=*;-'&4*(==%)%($%'"*W1<':1*;-1($1-*
$P("* $P1* <'--1#4'",%";* W1"1=%$#* %#* )'?1-* ='-* :'-1* (,6("<1,* 1<'"':%1#J* X&-$P1-5*
7(P:'',*1$*()J*ATKGTD*1a$1",*4-16%'&#*#$&,%1#*W/*='<&#%";*'"*$P1*1==1<$#*'=*%"$-(M;-'&4*
W&/1-M#&44)%1-* $%1#* '"* ;-'&4#^* %""'6($%61"1##J* UP1* ?'-8* (-;&1#* $P($* %"$-(M;-'&4* $%1#*
P(61* $?'*'==#1$$%";* 1==1<$#* '"* %""'6($%'"N* $P1/* <-1($1*:"59/)(,"#/($& ".."#,2)/,/-0* $P($*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!Foss and Foss (2005) discuss the complementarities between transaction costs economics and the resource-
based view of the firm. The main insight is that companies, in order to create value, must not only be able to 
manage their resources and capabilities in an efficient way, but should also try to appropriate the benefits of their 
production activities through property rights or the ability to cope with transaction costs. For the study of 
business groups, this means that group affiliation has a positive effect on firm performance because it enables to 
reduce transaction costs and hence appropriate resources that represent the competitive advantage of the firm. 
!
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#&44'-$* 8"'?)1,;1* #P(-%";* (",* %""'6($%'"5* W&$* ($* $P1* #(:1* $%:1* :(/* ()#'* )1(,* $'*
:"59/)(,"#/($& -?8(20,/")* $P($* <'"#$-(%"$#* %""'6($%'"* (=$1-* (* <1-$(%"* $P-1#P'),* )161)* '=*
%"$-(M;-'&4* $%1#* ,1"#%$/J* UP%#* #$&,/* ()#'* =%",#5* %"* )%"1* ?%$P* 4-16%'&#* ?'-8#5* $P($* $P%#*
$P-1#P'),* )161)* %#* :'-1* -(4%,)/* :1$* %"* <'&"$-%1#* ?%$P* :'-1* ,161)'41,* :(-81$*
%"#$%$&$%'"#5* %J1J* $P1* W1"1=%$#* '=* ;-'&4* (==%)%($%'"* (-1* -1)($%61)/* ?1(81-* %"* (* :'-1*
,161)'41,*:(-81$J*

gP%)1* $P1#1* #1:%"()* ?'-8#* P(61* $P1* %:4'-$("$* :1-%$* '=* P(6%";* '41"1,* (* W-(",* "1?*
,%-1<$%'"* '=* -1#1(-<P* %"* $P1* W&#%"1##* ;-'&4#* )%$1-($&-15* $P1* 1:4%-%<()* 16%,1"<1* &4'"*
?P%<P*$P1%-*-1#&)$#*(-1*W(#1,*%#*:'#$)/*='<&#1,*'"*U(%?("5*Y%";(4'-15*_'-1(*(",*(*=1?*
'$P1-*.(#$*@#%("*1<'"':%1#J*9'* $P1* #(:1*-1#&)$#*P'),* ='-*,%==1-1"$*;1';-(4P%<()* (-1(#*
$P("*.(#$*@#%(5*'-*='-*(*W-'(,1-*<-'##M<'&"$-/*#(:4)1*'=*1:1-;%";*1<'"':%1#2*C-16%'&#*
<-'##M<'&"$-/* <':4(-%#'"#5* ='<&#1,* '"* ;-'&4* 41-='-:("<1* %"* ;1"1-()* -($P1-* $P("*
%""'6($%'"5* 4-'6%,1* (* :%a1,* (",* %"<'"<)&#%61* ("#?1-* $'* $P%#* b&1#$%'"J* _P(""(* (",*
`%68%"*ATKKGD*4-1#1"$*(*<-'##M<'&"$-/*("()/#%#*'=*GR*1:1-;%";*:(-81$#5*%",%<($%";*$P($*
;-'&4* (==%)%($%'"* %#* (<$&())/* :'-1* 4-'=%$(W)1* %"* <'&"$-%1#* ?%$P* (* W1$$1-* (6(%)(W%)%$/* '=*
=%"("<%()*%"=-(#$-&<$&-1#5*%"<)&,%";**='&-*'=*$P1*:(h'-*[($%"*@:1-%<("*1<'"':%1#*A71a%<'5*
dP%)15*0-(e%)*(",*@-;1"$%"(DJ*_P(""(*(",*c(=1P*ATKKHD*<(--/*'&$*(*<-'##M<'&"$-/*$1#$*'=*
$P1* %"#$%$&$%'"()* 6'%,#* $P1#%#5* -14'-$%";* "'* #%;"%=%<("$* <'--1)($%'"* W1$?11"* <'&"$-%1#^*
b&()%$/*'=*)1;()*(",*=%"("<%()*%"#$%$&$%'"#*(",*W&#%"1##*;-'&4#^*1a$1"$*(",*41-='-:("<1J*
X%"())/5*d(-"1/*1$*()J*ATKGGD*4-1#1"$*(*<':4-1P1"#%61*:1$(M("()/#%#*'=*(*)(-;1*"&:W1-*'=*
#$&,%1#*'=*W&#%"1##*;-'&4#*(",*(==%)%($1*41-='-:("<15*(",*=%",*$P($*%"#$%$&$%'"()*6'%,#*%"*
$P1* )1;()* ,%:1"#%'"* (-1* (<$&())/* "1;($%61)/* -1)($1,* $'* $P1* 41-='-:("<1* '=* 3@X#J* Y&<P*
<-'##M<'&"$-/* 4($$1-"#* <(""'$* 1(#%)/* W1* -1<'"<%)1,* ?%$P* $P1* 4-1,%<$%'"#* '=* $P1*
%"#$%$&$%'"()*6'%,#*$P1#%#J*!$*%#*$P1-1='-1*%:4'-$("$*$'*,%#<&##*(*#1<'",*$P1'-1$%<()*6%1?5*
(<<'-,%";* $'* ?P%<P* :(-81$* ,161)'4:1"$* (",* %"#$%$&$%'"()* $-("#%$%'"#* ?'&),* "'$*
"1<1##(-%)/*,1<-1(#1* $P1* #&41-%'-%$/* '=* ;-'&4#*W&$* $P1/*:(/* (<$&())/* 161"* $&-"*'&$* $'*
%"<-1(#1*%$J*

!"#$#&(/0$1+//%#/'$("#'%'$

@* ,%==1-1"$* 6%1?* (-;&1#* $P($* W&#%"1##* ;-'&4#* (-1* .(#(0/,-0* ='-* ,161)'4%";* 1<'"':%1#J*
UP1/*(-1*#$-'";*')%;'4')%#$%<*4-',&<1-#*$P($*(-1*<(4(W)1*'=*1-1<$%";*1"$-/*W(--%1-#J*UP1/*
(-1* ()#'* %"1==%<%1"$* (",* -1"$M#118%";* '-;("%e($%'"#* $P($* <-1($1* (;1"</* 4-'W)1:#* (",*
<(4%$()*:%#())'<($%'"#J*@<<'-,%";*$'*$P%#*#1<'",*$P1#%#5*$P1#1*;-'&4M-1)($1,*%"1==%<%1"<%1#*
?'&),*$1",*$'*,1<-1(#1*?P1"*$P1*b&()%$/*'=*%"#$%$&$%'"#*%:4-'61#*'61-*$P1*,161)'4:1"$*
4-'<1##J* UP1-1='-15* ,%==1-1"$)/* =-':* $P1* %"#$%$&$%'"()* 6'%,#* 6%1?5* $P1* 1"$-/* W(--%1-#*
$P1#%#* ?'&),* 1a41<$* ;-'&4* 41-='-:("<1* (",* %""'6($%61* <(4(W%)%$%1#* $'* W1* -1)($%61)/*
W1$$1-* %"* <'&"$-%1#* <P(-(<$1-%e1,* W/* ?1))M=&"<$%'"%";* %"#$%$&$%'"#* $P("* %"* 1<'"':%1#*
?%$P*?1(81-*%"#$%$&$%'"()*#1$*&4#J*

UP1*1"$-/*W(--%1-*$P1#%#*%#*='&",1,*&4'"*$?'*$/41#*'=*$P1'-1$%<()*(-;&:1"$#J*UP1*=%-#$*%#*
-1)($1,* $'* $P1* -3"$2,/")(#4& -:")"5/:0* 41-#41<$%61* A>1)#'"* (",*g%"$1-5* GIFT\* f(""("*



!

(",*X-11:("5*GIFI\*>1)#'"5*GIIHDJL*@<<'-,%";* $'* ("* 16')&$%'"(-/* )';%<5* ;-'&4#* <-1($1*
1"$-/*W(--%1-#*%"*'-,1-*$'*4-'$1<$*$P1%-*:(-81$*,':%"("<15*(",*:(/*%"*$P%#*?(/*-1,&<1*
P1$1-';1"1%$/*(",*P(:41-*$P1*1"$-/*'=*"1?*%""'6($%61* =%-:#* %"*$P1*:(-81$*A7(P:'',*
(",*7%$<P1))5*TKKRDJ*UP%#*(44-'(<P*()#'*1:4P(#%e1#*$P($*$P1*4-'<1##*'=*$1<P"')';/*(",*
<(4(W%)%$/* %:%$($%'"* %#* <'#$)/* (",* ,%==%<&)$5* (",* #'* <&:&)($%61"1##* (",* 41-#%#$1"<1* (-1*
'=$1"* %:4'-$("$* =1($&-1#* <P(-(<$1-%e%";* :(-81$* ,/"(:%<#J* f1"<15* ?P1"* (* 4-'<1##* '=*
%"#$%$&$%'"()* <P(";1* (",* $-("#%$%'"* %#* %"* 4)(<15* $P%#* :(/* (<$&())/* )1(,* $'* (* =&-$P1-*
#$-1";$P1"%";* '=* $P1* ,':%"("$* 4'#%$%'"* '=* )(-;1-* (",* ?1))M1#$(W)%#P1,* 3@X#* 3/06(63/0*
#:())1-* (",* )1##* <':41$%$%61* &"(==%)%($1,* <':4("%1#J* UP-11* #41<%=%<* (-;&:1"$#*
<'--'W'-($1*$P%#*6%1?J**

X%-#$5* (#* 'W#1-61,* W/* X'-$&"1* (",* 7%$<P1))* ATKGTD5* ?P1"* (* "($%'"()* :(-81$* W1<':1#*
:'-1* '41"* (",* <':41$%$%615* $P1* 16')&$%'"(-/* 4-'<1##* '=* #1)1<$%'"* W1<':1#* #$-'";1-N*
#:())1-*(",* )1##* <':41$%$%61* =%-:#*(-1*,-%61"*'&$*'=* $P1*:(-81$* A%/00"$2,/")D5*?P1-1(#*
'$P1-*<':4("%1#*(-1*(<b&%-1,*W/* )(-;1-*1#$(W)%#P:1"$#*'-*;-'&4#*A(:@2/0/,/")DJ*f1"<15*
)(-;1-* =%-:#*(",*;-'&4#*?%))*;-'?*W/*(<b&%-%";*'$P1-*,':1#$%<*<':4("%1#5*(",*:(/* %"*
$P%#*?(/*#$-1";$P1"*$P1%-*<(4(W%)%$/*4'')*(",*%""'6($%61*4'$1"$%()*3/06(63/0*'$P1-*#:())1-*
&"(==%)%($1,* <':4("%1#J* !"* '$P1-* ?'-,#5* (#* :(-81$* ,161)'4#* (",* %"#$%$&$%'"#* W1<':1*
:'-1*1==%<%1"$5*W&#%"1##*;-'&4#*?%))*&",1-;'*(*4-'<1##*'=*(%(.,(,/")*?P1-1(#*Y@X#*(-1*
:'-1*)%81)/*$'*1a41-%1"<1*0-$-:,/")J*

@"'$P1-*-1)($1,*:1<P("%#:*%#*4'%"$1,*'&$*W/*dP(8-(W(-$%*1$*()J*ATKGGD5*?P%<P*#$&,/*$P1*
,%#$%"<$%'"* W1$?11"* <#">,8* (",* #-,#-):85-),* (#* $?'* ,%#$%"<$* #$-($1;%1#* '=* (00-,&
#-:");/<2#(,/")J* 9&-%";* (* 4-'<1##* '=* :(-81$* -1='-:5* %$* %#* %"* ;1"1-()* :'-1* )%81)/* $P($*
#$-'";1-*=%-:#*?%))*='))'?*(*;-'?$P*#$-($1;/5*?P1-1(#*?1(81-*<':4("%1#*?%))*&",1-$(81*
(*-1$-1"<P:1"$*#$-($1;/J*dP(8-(W(-$%*1$*()J*ATKGGD*()#'*#P'?*$P($*%"*#$-'";1-*(",*:'-1*
1==%<%1"$* %"#$%$&$%'"()*1"6%-'":1"$#5* $P1*;-'?$P*#$-($1;/*?%))* $1",* $'*W1*:'-1*1==1<$%61*
$P("* $P1*-1$-1"<P:1"$*#$-($1;/J*UP%#*;1"1-()*(-;&:1"$*:(/*P(61*#41<%=%<* %:4)%<($%'"#*
='-*$P1*,/"(:%<#*'=*W&#%"1##*;-'&4#J*!=*W1$$1-*41-='-:%";*<':4("%1#*(-1*:'-1*)%81)/*$'*
W1)'";* $'5* '-* W1* (<b&%-1,*W/5* W&#%"1##* ;-'&4#*,&-%";* %"#$%$&$%'"()* $-("#%$%'"5* (==%)%($1,*
=%-:#*?'&),*(-;&(W)/*#$-1";$P1"*$P1%-*:(-81$*4'#%$%'"*W/*='))'?%";*(*;-'?$P*#$-($1;/5*
$P&#*%"<-1(#%";*=&-$P1-*$P1%-*#&41-%'-%$/*3/06763/0*&"(==%)%($1,*<':4("%1#J*

UP%-,)/5*-1<1"$*,161)'4:1"$#*%"*$P1*<':41$%$%'"*(",*%""'6($%'"*)%$1-($&-1*%"*%",&#$-%()*
1<'"':%<#* =&-$P1-* <'--'W'-($1* $P1#1* (-;&:1"$#J* !"* 4(-$%<&)(-5* @;P%'"* 1$* ()J* ATKKHD*
(-;&1*$P($*4-',&<$*:(-81$*<':41$%$%'"*W''#$#*`j9*%"61#$:1"$#5*#%"<1* %$*:(/* %"<-1(#1*
$P1*%"<-1:1"$()*4-'=%$#*$P($*=%-:#*'W$(%"*W/*%"61#$%";*%"*`j9*(<$%6%$%1#J*UP%#*(-;&:1"$5*
#'M<())1,*-0:(.-6:"5.-,/,/")&-;;-:,5*4'%"$#*'&$*$P($*$P1*-1)($%'"#P%4*W1$?11"*$P1*,1;-11*
'=*:(-81$*<':41$%$%'"*(",*%""'6($%'"*:(/*P1"<1*W1*4'#%$%615*(",*161"*:'-1*#'*%"*"1<8M
$'M"1<8* %",&#$-%1#* ?P1-1* <':41$%$%'"* W1$?11"* -%6()* =%-:#* %#* =%1-<1J* UP%#* ;1"1-()*
(-;&:1"$*:(/*(;(%"*P(61*#41<%=%<*%:4)%<($%'"#*='-*$P1*W&#%"1##*;-'&4#*)%$1-($&-1J*3-'&4*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 For a survey of the theoretical foundations and recent developments of evolutionary economics, see Castellacci 
(2007). 
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(==%)%($1#5*?P1"*=(<1,*?%$P*:(-81$*)%W1-()%e($%'"*(",*(*P%;P1-*,1;-11*'=*<':41$%$%'"5*:(/*
(<$&())/*%"<-1(#1*$P1%-*%""'6($%61*1=='-$#*%"*'-,1-*$'*#$(/*(P1(,*'=*$P1%-*<':41$%$'-#J*

!"*(,,%$%'"*$'*$P1#1*(-;&:1"$#*-1)($1,*$'*16')&$%'"(-/*1<'"':%<#5*$P1-1*%#*()#'*("'$P1-*
$P1'-1$%<()* 6%1?* $P($* %#* <'"#%#$1"$* ?%$P* $P1* 1"$-/* W(--%1-#* $P1#%#N* (<-):4& ,8-"#4& ()%&
:"#."#(,-&<"3-#)():-*A7'-<8*1$*()J5*TKKHDJ*@<<'-,%";*$'*$P%#*(44-'(<P5*;-'&4#*P(61*'=$1"*
<'"<1"$-($1,* '?"1-#P%4* <P(-(<$1-%e1,* (#* <'"$-')* 4/-(:%,#5* %"* ?P%<P* (* =(:%)/* =%-:*
<'"$-')#* #161-()* )%#$1,* <':4("%1#J* UP%#* $/41* '=* #$-&<$&-1* )1(,#* $'* $P1* #14(-($%'"* '=*
'?"1-#P%4* (",* <'"$-')* (",* $P1-1W/* <-1($1#* %:4'-$("$* (;1"</* 4-'W)1:#J* E"1* %#*
-),#-):85-),5* :1("%";* $P($* $P1* <'"$-'))%";* '?"1-* P(#* (* 4-%6%)1;1,* (",* 4-'$1<$1,*
4'#%$%'"*?%$P%"*$P1*;-'&4J*@"'$P1-*%#*$P1*,%61-;1"<1*'=*%"$1-1#$#*W1$?11"*:(h'-%$/*(",*
:%"'-%$/* #P(-1P'),1-#5* ?P%<P* :(81#* %$* 4'##%W)1* ='-* $P1* ='-:1-* $'* (<P%161* 4-%6($1*
W1"1=%$#*'=*<'"$-')J*@*$P%-,*$/41*'=*(;1"</*4-'W)1:*%#*,2))-$/)<5* %"*?P%<P*6()&1*:(/*W1*
$-("#=1--1,*=-':*'"1*4/-(:%,*=%-:*$'*("'$P1-J*UP1*1==1<$#*'=*$P1#1*(;1"</*4-'W)1:#*(-1*
<(4%$()*:%#())'<($%'"#*(",*,14-1##1,*%"61#$:1"$#*%"*%""'6($%'"J*Y41<%=%<())/5*7'-<8*1$*()J*
ATKKHD* 4'%"$* '&$* $P1* #'M<())1,* :#-(,/3-& 0-$;6%-0,#2:,/")& 1==1<$N* #%"<1* $P1* %""'6($%'"*
4-',&<1,*W/*'"1*3@X*:(/*W1*<':41$%";*?%$P5* (",*P(61*"1;($%61*1==1<$#*'"5* $P1*'$P1-*
<':4("%1#*(==%)%($1,*$'*$P1*#(:1*;-'&45*='-*$P1*;-'&4*(#*(*?P')1*$P1*%"<1"$%61#*$'*%"61#$*
%"*%""'6($%'"*(-1*-1,&<1,J*

X-':* ("* (;1"</* $P1'-/* (",* <'-4'-($1* ;'61-"("<1* 41-#41<$%615* %"#$%$&$%'"()*
%:4-'61:1"$#*?'&),*$P1"*,1<-1(#1*$P1*#<'41*='-*$P1*(;1"</*4-'W)1:#*-1)($1,*$'*<'"$-')*
4/-(:%,#5*(",*161"*$&-"*'&$*$'*:(81*;-'&4#*:'-1*1==%<%1"$*(",*%""'6($%61J*X';1)*ATKKVD*
#P'?#* $P($* %"* <'&"$-%1#* ?%$P* ?1(81-* %"#$%$&$%'"()* #1$* &4#* =(:%)/* <'"$-')* (",* -1"$M
#118%";*(<$%6%$%1#*'=*;-'&4#*(-1*:'-1*<'::'"J*UP%#*?'&),* %:4)/*$P($5*?P1"*(*<'&"$-/*
16')61#* (",* %:4-'61#* %$#* %"#$%$&$%'"#5* ;-'&4#* P(61* $'* (,h&#$* $P1%-* '-;("%e($%'"()*
#$-&<$&-1*(",*#$-($1;/5*$P&#*W1<':%";*:'-1*,/"(:%<*(",*%""'6($%61J*

@* -1)($1,* (-;&:1"$* %#* $P($* ;-'&4#* (-1* -1"$M#118%";* '-;("%e($%'"#* ?%$P* <)'#1* $%1#* $'*
4&W)%<*(&$P'-%$%1#* A[(*C'-$(*1$*()J5*GIII\*`(h("*(",*m%";()1#5*TKKLDJ*_P(""(*(",*c(=1P*
ATKKSN* LHTD* 1:4P(#%e1* $P($* kW&#%"1##* ;-'&4#* (-1* ='-:1,* ?%$P* ;'61-":1"$* #&44'-$5*
1a4(",*(",*,%61-#%=/*?%$P*;'61-":1"$*"&-$&-%";5*(",*$P1%-*41-='-:("<1*%#*(*=&"<$%'"*'=*
$P1%-*-1"$M#118%";*(W%)%$/*(",*'44'-$&"%$%1#lJ*dP&";*1$*()J*ATKKSD*4'%"$*'&$*$P($5*?P1"*(*
4-'<1##*'=* %"#$%$&$%'"()*<P(";1*(",*$-("#%$%'"* $(81#*4)(<15*4')%$%<()*<'""1<$%'"#*<P(";1*
='-:* Z* #P%=$%";* =-':* ='-:()* $%1#* $'* :(%"* 4')%$%<()* (&$P'-%$%1#* $'?(-,#* :'-1* %"='-:()*
<'""1<$%'"#*$'*(*:&)$%$&,1*'=*,%==1-1"$*(<$'-#*Z*W&$*$P1/*#$%))*<'"$%"&1*$'*W1*("*%:4'-$("$*
<P(""1)*$P-'&;P*?P%<P*;-'&4#*,1=1",*$P1%-*%"$1-1#$#*(",*4&-#&1*-1"$M#118%";*(<$%6%$%1#J*

E"* $P1* ?P')15* $P1* :(%"* %:4)%<($%'"* '=* $P1* <'-4'-($1* ;'61-"("<1* 41-#41<$%61* %#*
<'"#%#$1"$* ?%$P* $P1* 16')&$%'"(-/* 1<'"':%<#* (-;&:1"$#* ,%#<&##1,* (W'61J* gP1"*
%"#$%$&$%'"#*,161)'4*(",*W1<':1*:'-1*1==%<%1"$5*;-'&4#*:(/*W1<':1*:'-1*<':41$%$%615*
W1$$1-* '-;("%e1,* (",* W1$$1-* (W)1* $'* -1(4* 1a$1-"()* #'&-<1#* '=* '44'-$&"%$/* (",* 4')%</*
%"<1"$%61#J*dP(-%*(",*9(6%,*ATKGTD*=%",*$P($*!",%("*;-'&4#5*(=$1-*$P1*4-'<1##*'=*:(-81$*
-1='-:#5*P(61*%",11,*#$-1";$P1"1,*$P1%-*<'-1*<':41$1"<%1#*(",*%"61#$1,*:'-1*%"*`j95*
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$P&#* %"<-1(#%";* $P1%-* <':41$%$%61* 4'#%$%'"J* UP1* P%#$'-%<()* 16%,1"<1* '"* $P1* )'";M-&"*
16')&$%'"*'=*;-'&4#*%"*[($%"*@:1-%<(*W-%1=)/*,%#<&##1,*%"*$P1*4-16%'&#*#1<$%'"*4'%"$#*%"*
$P1*#(:1*,%-1<$%'"J*

C29'+=,*,*!!

UP1* %"#$%$&$%'"()* 6'%,#* (",* $P1* 1"$-/* W(--%1-#* $P1#1#* 4-'6%,1* ,%==1-1"$* ("#?1-#* $'* $P1*
b&1#$%'"* '"* ?P1$P1-* ;-'&4* (==%)%($%'"* #4&-#* %""'6($%'"* -1)($%61)/* :'-1* %"* 1<'"':%1#*
<P(-(<$1-%e1,*W/*?1(81-*(",*%"1==%<%1"$*%"#$%$&$%'"#5*'-*-($P1-*%"*<'&"$-%1#*?%$P*(*W1$$1-*
%"#$%$&$%'"()* b&()%$/J* UP1* :(%"* 4-1,%<$%'"* '=* $P1* %"#$%$&$%'"()* 6'%,#* $P1#%#* %#* $P($* $P1*
,%==1-1"<1*W1$?11"* $P1* %""'6($%61"1##*'=*3@X#*(",*Y@X#* %#* ;-1($1-* %"*1<'"':%1#*?%$P*
>-(*-#* (",* $-00& -;;/:/-),& %"#$%$&$%'"#5* #%"<1* %$* %#* %"* $P%#* $/41* '=* "($%'"()* <'"$1a$#* $P($*
;-'&4*(==%)%($%'"*:(81#*%$*4'##%W)1*$'*-1,&<1*$-("#(<$%'"*<'#$#*(",*:(81*&4*='-*$P1*)(<8*
'=*%"#$%$&$%'"#*#&44'-$%";*("*'41"*(",*<':41$%$%61*:(-81$J**

0/* <'"$-(#$5* $P1* 1"$-/* W(--%1-* $P1#%#* )1(,#* $'* $P1* '44'#%$1* 4-1,%<$%'"N* $P1* ,%==1-1"<1*
W1$?11"*$P1*%""'6($%61"1##*'=*3@X#*(",*Y@X#*%#*)%81)/*$'*W1*;-1($1-*%"*1<'"':%1#*?%$P*(*
9-,,-#&%"#$%$&$%'"()*b&()%$/J*UP1*-1(#'"*%#*$?'='),J*X%-#$5*=-':*("*16')&$%'"(-/*1<'"':%<#*
41-#41<$%615* ;-'&4#* (-1* )%81)/* $'* #$-1";$P1"* $P1%-* <(4(W%)%$/* 4'')* (",* P(61* ;-1($1-*
%"<1"$%61#* $'* %""'6($1* ?P1"* %"#$%$&$%'"#* W1<':1* :'-1* 1==%<%1"$* (",* $P1* :(-81$* ;1$#*
:'-1* <':41$%$%61J* Y1<'",)/5* =-':* (* <'-4'-($1* ;'61-"("<1* #$(",4'%"$5* %"#$%$&$%'"()*
,161)'4:1"$#* ,'* ()#'* <'"$-%W&$1* $'* ())16%($1* $P1* %"1==%<%1"<%1#* (",* (;1"</* 4-'W)1:#*
-1)($1,* $'* ;-'&4* 4/-(:%,()* #$-&<$&-1* (",* -1"$M#118%";* (<$%6%$%1#5* $P&#*:(8%";* ;-'&4#*
:'-1*1==%<%1"$*(",*:'-1*%""'6($%61*'-;("%e($%'"#J*

UP1#1*;1"1-()*<'"h1<$&-1#*'"*$P1*-')1*'=*%"#$%$&$%'"#*='-*;-'&4*%""'6($%61"1##*)1(,*$'*$P1*
='-:&)($%'"*'=*$P-11*:'-1*#41<%=%<*P/4'$P1#1#5*='<&#%";*'"*$P1*-')1*'=*=%"("<%()5*)1;()*(",*
)(W'-* :(-81$* %"#$%$&$%'"#* -1#41<$%61)/J* UP1#1* (-1* %"* =(<$* $P1* $P-11* :(%"* %"#$%$&$%'"()*
,':(%"#* $P($* (-1* $/4%<())/* <'"#%,1-1,* %"* $P1* W&#%"1##* ;-'&4* )%$1-($&-1* (",* %"*
<':4(-($%61*%"#$%$&$%'"()*("()/#1#*A0'$1-'*1$*()J5*TKKR\*_P(""(*(",*c(=P5*TKKS\*d(-"1/*
1$*()J5*TKGGDJ*

2%&+&3%+,$%&'(%()(%*&'&&

@<<'-,%";*$'*$P1*%"#$%$&$%'"()*6'%,#*$P1#%#5*;-'&4#*4-'6%,1*%""'6($%'"*%"=-(#$-&<$&-1#*%"*
1:1-;%";*:(-81$#*?P1"*%"#$%$&$%'"#*(-1*?1(8J* !"*4(-$%<&)(-5*;-'&4*(==%)%($%'"*:(/*W1*(*
?(/*$'*;1$*(<<1##*$'*=%"("<%()*<(4%$()*='-*%""'6($%61*(<$%6%$%1#*?P1"*=%"("<%()*:(-81$#*(",*
<-1,%$* %"#$%$&$%'"#* (-1*"'$* 1==%<%1"$J*f1"<15* $P1*P/4'$P1#%#* -1)($1,* $'* $P%#* $P1#%#* %#* $P($*
3@X#*P(61*;-1($1-*(<<1##*$'*=%"("<%()*<(4%$()*$'*%"61#$*%"*%""'6($%61*(<$%6%$%1#*$P("*Y@X#*
4(-$%<&)(-)/*%"*<'&"$-%1#*?%$P*?1(81-*(",*)1##*1==%<%1"$*%"#$%$&$%'"#J*

0/*<'"$-(#$5*$P1*1"$-/*W(--%1-*$P1#%#*?'&),*)1(,*$'*$P1*'44'#%$1*4-1,%<$%'"N*$P1*,%==1-1"<1*
W1$?11"* $P1* %""'6($%61"1##* '=* 3@X#* (",* Y@X#*:(/* (-;&(W)/* W1* #$-'";1-* %"* <'&"$-%1#*
?%$P* W1$$1-* =%"("<%()* %"#$%$&$%'"#J* UP1* -1(#'"* %#* $P($* ,&-%";* (* 4-'<1##* '=* :(-81$*
,161)'4:1"$5*=%"("<%()*%"#$%$&$%'"#*W1<':1*:'-1*1==%<%1"$5*4-'6%,%";*W&#%"1##*=%-:#*?%$P*
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(* W-'(,1-* <P'%<1* '"* P'?* $'* =%"("<1* $P1%-* %""'6($%61* (<$%6%$%1#J* d':4("%1#* :(/* %"*
4(-$%<&)(-* <P''#1* W1$?11"* ,1W$* (",* 1b&%$/* =%"("<1J* UP1* )($$1-* :(/* #4&-* %""'6($%'"*
%"61#$:1"$#* W1<(&#1* %$* <'"$-%W&$1#* $'* )'?1-* $P1* -%#8#* '=* &"<1-$(%"* $1<P"')';%<()*
(<$%6%$%1#5*(",*%$*%"<-1(#1#*$P1*=%"("<%()*<'::%$:1"$*'=*$P1*1"$1-4-%#1*A[(e'"%<85*TKKSDJ*
!=* 3@X#5* $P("8#* $'* $P1%-* ;-'&4* (==%)%($%'"5* P(61* (* P%;P1-* =(<%)%$/* (",* 4-'41"#%$/* $'* &#1*
1b&%$/* =%"("<1* $P("*Y@X#5* $P%#*:(/* %"<-1(#1* $P1* =%"("<%()* -1#'&-<1#* $P($* $P1/* %"61#$* %"*
%""'6($%61*(<$%6%$%1#*3/06763/0*Y@X#J*

C29'+=,*&*!D!E@&6)6-&)$!&6*+&+#+&'6*F!

CD)G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&>-(*-#&()%&$-00&-;;/:/-),&;/)():/($&/)0,/,2,/")0E*

CD/G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&9-,,-#&()%&5"#-&-;;/:/-),&;/)():/($&/)0,/,2,/")0E*

4#5+,$%&'(%()(%*&'&

UP1* %"#$%$&$%'"()* 6'%,#* $P1#%#* 1:4P(#%e1#* $P1* %:4'-$("<1*'=* $-("#(<$%'"* <'#$#5* (",* $P1*
-1)($1,*:(-81$* =(%)&-1#*(",* %"1==%<%1"<%1#* $P($* $P1#1*:(/* )1(,* $'* %"*4-',&<$*(",* =(<$'-*
:(-81$#J* 0&#%"1##* ;-'&4#5* $P("8#* $'* $P1%-* '-;("%e($%'"()* #$-&<$&-1* (",* %"$1-"()*
"1$?'-8#5*:(/*P'?161-*:(81*&4*='-*$P1* )(<8*'=*?1))M=&"<$%'"%";* )1;()* %"#$%$&$%'"#*(",*
4(-$)/* (6'%,* ?1(8* <'"$-(<$* 1"='-<1:1"$* %##&1#5* $P&#* :(8%";* %$* 4'##%W)1* $'* ,1<-1(#1*
$-("#(<$%'"*<'#$#*%"*1:1-;%";*:(-81$#J*UP1*<-'##M<'&"$-/*%:4)%<($%'"*'=*$P%#*(-;&:1"$*%#*
$P($*;-'&4*(==%)%($%'"*4-'6%,1#*(*:'-1*%:4'-$("$*=(<$'-*#4&--%";*%""'6($%61*(<$%6%$%1#*%"*
<'&"$-%1#*?%$P*?1(81-*(",*)1##*1==%<%1"$*)1;()*%"#$%$&$%'"#J*

E"* $P1* '$P1-* P(",5* $P1* 1"$-/* W(--%1-#* $P1#%#* ?'&),* )1(,* $'* $P1* '44'#%$1* P/4'$P1#%#5*
"(:1)/*$P($5*$P1*,%==1-1"<1*W1$?11"*$P1*%""'6($%61"1##*'=*3@X#*(",*Y@X#*:(/*$&-"*'&$*
$'*W1*#$-'";1-* %"*<'&"$-%1#*?%$P*(*W1$$1-*b&()%$/*'=* )1;()* %"#$%$&$%'"#J*@#*4'%"$1,*'&$* %"*
$P1* 4-16%'&#* #1<$%'"5* $?'* (-;&:1"$#* #&44'-$* $P%#* 6%1?J* X%-#$5* =-':* ("* 16')&$%'"(-/*
1<'"':%<#* 41-#41<$%615* %$* %#* -1(#'"(W)1* $'* (-;&1* $P($* ?P1"* )1;()* %"#$%$&$%'"#* (",* !C`*
4-'$1<$%'"*W1<':1*#$-'";1-5*;-'&4#*:(/*W1"1=%$*-1)($%61)/*:'-1*$P("*%",141",1"$*=%-:#*
W1<(&#1* $P1* -1"$#* '=* $P1%-* %""'6($%61* (<$%6%$%1#* <("* :'-1* 1(#%)/* W1* (44-'4-%($1,* (",*
-1(41,J*!"*(*:'-1*<':41$%$%61*:(-81$5*3@X#*?%))*()#'*P(61*;-1($1-*%"<1"$%61#*$'*%"61#$*%"*
%""'6($%'"* %"* '-,1-* $'* :(%"$(%"* $P1%-* :(-81$* )1(,1-#P%4* A@;P%'"* (",* f'?%$$5* TKKHDJ*
Y1<'",)/5* $P1* <'-4'-($1*;'61-"("<1*41-#41<$%61*?'&),*(-;&1* $P($5*,&-%";*(*4-'<1##*'=*
%"#$%$&$%'"()*$-("#%$%'"*(",*:(-81$*,161)'4:1"$5*)1;()*%"#$%$&$%'"#*4-';-1##%61)/*W1<':1*
:'-1* 4-'$1<$%61* '=* $P1* -%;P$#* '=* :%"'-%$/* #P(-1P'),1-#5* $P&#* :%$%;($%";* $P1* (;1"</*
4-'W)1:#* (##'<%($1,* ?%$P* <'"$-')* 4/-(:%,#* (",* %"<-1(#%";* $P1* 1==%<%1"</* (",*
%""'6($%61"1##*'=*;-'&4M(==%)%($1,*=%-:#J*

*

*



!

C29'+=,*&*!H!E$,8)$!&6*+&+#+&'6*F!

CH)G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&>-(*-#&()%&$-00&-;;/:/-),&$-<($&/)0,/,2,/")0E*

CH/G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&9-,,-#&()%&5"#-&-;;/:/-),&$-<($&/)0,/,2,/")0E*

4+1*/$6+/7#($%&'(%()(%*&'&&

!"* )%"1*?%$P* $P1*4-16%'&#* $?'*P/4'$P1#1#5* $P1* %"#$%$&$%'"()*6'%,#* $P1#%#*()#'*4'%"$#*'&$*
$P($* ?P1"* )(W'-* :(-81$#* (-1* %"1==%<%1"$5* 1J;J* W1<(&#1* '=* $P1* ?1(8* #&44)/* '=* b&()%=%1,*
?'-81-#* (",* $P1* P%;P)/* -1;&)($1,* "($&-1* '=* )(W'-* %"#$%$&$%'"#5* %$* :(/* W1* ,%==%<&)$* ='-*
<':4("%1#* $'* ;1$* (<<1##* $'* $P1* b&()%=%1,* P&:("* <(4%$()* $P1/* "11,* ='-* &",1-$(8%";*
$1<P"')';%<()*(<$%6%$%1#J* !"* $P%#*<'"$1a$5* ;-'&4*(==%)%($%'"*:(/*1"(W)1* $'*;1$*:'-1*1(#%)/*
(<<1##* $'*b&()%=%1,*P&:("*<(4%$()* %"$1-"())/*?%$P%"* $P1*;-'&45*'-*W1"1=%$* =-':* $-(%"%";*
<'&-#1#* ='-* $P1* 1:4)'/11#* '-;("%e1,*W/* $P1* ;-'&4* %$#1)=5* <':41"#($%";* ='-* $P1* )(<8*'=*
$-(%"%";* 4-';-(::1#* %"* $P1* 4&W)%<* 1,&<($%'"* (",* #<%1"<1* #/#$1:J* X'-* $P%#* -1(#'"5* $P1*
P/4'$P1#%#*,161)'41,*W/*$P%#*6%1?*%#*$P($*$P1*,%==1-1"<1*W1$?11"*$P1*%""'6($%61"1##*'=*
3@X#*(",*Y@X#*%#*#$-'";1-*?P1"*<'&"$-%1#*P(61*?1(81-*(",*)1##*1==%<%1"$*)(W'-*:(-81$*
%"#$%$&$%'"#J*

0/* <'"$-(#$5* $P1* 1"$-/* W(--%1-#* $P1#%#* ?'&),* (;(%"* )1(,* $'* $P1* '44'#%$1* 1a41<$($%'"N*
;-'&4* (==%)%($%'"* %#* )%81)/* $'* #4&-* %""'6($%61* %"61#$:1"$#* -1)($%61)/*:'-1* %"* 1:1-;%";*
1<'"':%1#*<P(-(<$1-%e1,*W/*W1$$1-*(",*:'-1*1==%<%1"$*)(W'-*:(-81$*%"#$%$&$%'"#J*!"*=(<$5*
?P1"*)(W'-*:(-81$#*W1<':1*:'-1*1==%<%1"$*(",*=)1a%W)15*%$*:(/*W1<':1*1(#%1-*='-*3@X#*
$'* &#1* $P%#* ;-1($1-* %"#$%$&$%'"()* =)1a%W%)%$/* $'* ;1$* -%,* '=* )1##* 4-',&<$%61* ?'-81-#* (",*
($$-(<$*$P1*:'#$*$()1"$1,*:("(;1-#*(",*1:4)'/11#5*$P&#*%"<-1(#%";*$P1%-*P&:("*<(4%$()*
)161)* (",* %""'6($%61* 4'$1"$%()* 3/06(63/0* Y@X#J* X&-$P1-5* %"* (* )(W'-*:(-81$*?P1-1* &"%'"#*
P(61* ?1(81-* 4'?1-5* 1:4)'/1-#* (-1* %"* ;1"1-()* :'-1* 4-'"1* $'* &",1-$(81* (",* =%"("<1*
$-(%"%";*4-';-(::1#*$'*,161)'4*=%-:M#41<%=%<*#8%))#*(",*<(4(W%)%$%1#*A01))'<5*TKGTDJ*X'-*
W'$P* '=* $P1#1* -1(#'"#5* W&#%"1##* ;-'&4#* :(/* (-;&(W)/* W1"1=%$* =-':* )(W'-* :(-81$*
)%W1-()%e($%'"*$'*(*;-1($1-*1a$1"$*$P("*Y@X#J**

C29'+=,*&*!I!E$)/'0!;)0A,+!&6*+&+#+&'6*F!

CI)G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&>-(*-#&()%&$-00&-;;/:/-),&$(9"#&5(#*-,&/)0,/,2,/")0*

CI/G*A:#"00&:"2),#/-0B&,8-&%/;;-#-):-&9-,>--)&,8-&/))"3(,/3-)-00&";&CAD0&()%&1AD0&
/0&0,#")<-#&/)&:"2),#/-0&>/,8&9-,,-#&()%&5"#-&-;;/:/-),&$(9"#&5(#*-,&/)0,/,2,/")0*

01='-1* $&-"%";* $'* $P1* 1:4%-%<()* ("()/#%#5* %$* %#* %:4'-$("$* $'* <)(-%=/* $P($* $P1* P/4'$P1#1#*
$1#$#*$P($*?1*?%))*<(--/*'&$*%"*$P1*"1a$*#1<$%'"#*,'*"'$*(%:*($*#P'?%";*$P($*'"1*$P1#%#*%#*
<'--1<$* (",* $P1* '$P1-* %#* "'$J*g1* W1)%161* $P($* $P1* (-;&:1"$#* 4&$* ='-?(-,* W/* W'$P* $P1*
%"#$%$&$%'"()*6'%,#*$P1#%#*(",*$P1*1"$-/*W(--%1-#*6%1?*P(61*#')%,*<'"<14$&()*='&",($%'"#*



!

(",* 1:4%-%<()* #&44'-$* %"* 4-16%'&#* -1#1(-<PJ* E&-* ("()/#%#* ,'1#* (<$&())/* %"$1",* $'*
%"61#$%;($1*$P1*'61-())*A"1$D*1==1<$*'=*$P1#1*$?'*<':41$%";*='-<1#5*(",*4'%"$*'&$*?P1$P1-*
'=*$P1:*4-16(%)#*'61-*$P1*'$P1-*%"*(*#41<%=%<*<-'##M<'&"$-/*#1$$%";J**

J)+)!)64!&64&-)+'0*!!!

E&-* 1:4%-%<()* ("()/#%#* :(81#* &#1* '=* $P1* !"#$%& '()*& +),-#.#/0-& 12#3-40* Ag0.YD*
,($(W(#1J*UP%#*%#*(*-%<P*(",*1a$1"#%61*#&-61/*,($(#1$*'=*#161-()*$P'&#(",*W&#%"1##*=%-:#*
%"* "1(-)/* ())* ,161)'4%";* <'&"$-%1#5* 4-'6%,%";* %"='-:($%'"* '"* $P1%-* <P(-(<$1-%#$%<#5*
#$-($1;%1#5*1<'"':%<*41-='-:("<15*(#*?1))*(#*$P1%-*41-<14$%'"#*'=*$P1*%"#$%$&$%'"()5*4')%</*
(",* 1<'"':%<* 1"6%-'":1"$* %"* ?P%<P* $P1/* '41-($1J* UP1* g0.Y* ='))'?#* (* #$-($%=%1,*
-(",':*#(:4)%";*?%$P*-14)(<1:1"$5*W(#1,*'"*=%-:*#%e15*W&#%"1##*#1<$'-*(",*;1';-(4P%<*
-1;%'"*(#* $P1*:(%"*#$-($(5*?P%<P*1"#&-1#*-14-1#1"$($%61"1##*'=* $P1*-1#&)$#*?%$P%"*1(<P*
<'&"$-/J*UP1*#&-61/*b&1#$%'""(%-1*='))'?#*(*#$(",(-,*$1:4)($15*%"*'-,1-*$'*1"#&-1*<-'##M
<'&"$-/*<':4(-(W%)%$/*'=*$P1*-1#&)$#JR*

g1*='<&#*'"*$P1*:'#$*-1<1"$*?(61*'=* $P1*g0.Y5* $P1*'"1*-1=1--%";*$'*$P1*41-%',*TKGKM
TKGGJ*@*81/*<P(-(<$1-%#$%<*'=*$P1*g0.Y*,($(#1$*,'1#*"'?*<'"$(%"*%"='-:($%'"*'"*=%-:#^*
'?"1-#P%4J*X-':*$P%#* %"='-:($%'"5*?1*(-1*(W)1* $'* %,1"$%=/*?P%<P* =%-:#* %"* $P1*,($(W(#1*
$P($* (-1* 4(-$* '=* (* ,':1#$%<* ;-'&4* A3@X#D5* (",* ,%#$%";&%#P* $P1#1* =-':* $P1* ;-'&4* '=*
#$(",()'"1*=%-:#*AY@X#DJ*UP%#*%"='-:($%'"*%#*61-/*6()&(W)1*=-':*$P1*4'%"$*'=*6%1?*'=*$P1*
W&#%"1##*;-'&4#* )%$1-($&-1J*Y'* =(-5*;-'&4* %,1"$%=%<($%'"*P(#* %"* =(<$*W11"*(*<'"$-'61-#%()*
(",*,%==%<&)$*$(#8*='-*1:4%-%<()*?'-8#*%"*$P%#*=%1),*A_P(""(5*TKKK\*c(=1P5*TKKHD5*(",*$P1*
%"='-:($%'"*'"*;-'&4*(==%)%($%'"*P(#*'=$1"*W11"* )%:%$1,* $'*1"$1-4-%#1#*?%$P%"*(*#41<%=%<*
<'&"$-/J*UP1*4-1#1"$*4(41-5*W/*:(8%";*&#1*'=*$P1*"1?*%"='-:($%'"*(6(%)(W)1*%"*$P1*g0.Y*
TKGK5* #&;;1#$#* (*"1?*(61"&1* ='-* 1:4%-%<()* ("()/#1#* %"* $P1* =%1),5*:(8%";* %$* 4'##%W)1* $'*
<':4(-1* W&#%"1##* ;-'&4* <P(-(<$1-%#$%<#5* #$-($1;%1#* (",* 41-='-:("<1* ='-* #161-()*
$P'&#(",*=%-:#*(<-'##*$P1*?P')1*,161)'4%";*?'-),J*

E&-* #$&,/* ='<&#1#* '"* TK* [($%"* @:1-%<("* <'&"$-%1#5* <'61-%";* "1(-)/* $P1*?P')1* -1;%'"J*
UP1*?P')1*#(:4)1*<'"$(%"#*(*$'$()*"&:W1-*'=*(-'&",*GL*KKK*=%-:#5*<'61-%";*())*#1<$'-#*
'=* 1<'"':%<* (<$%6%$/* A(;-%<&)$&-15*:("&=(<$&-%";* (",* #1-6%<1#DJ* f'?161-5* #%"<1* '"1* '=*
$P1*6(-%(W)1#*'=*'&-*%"$1-1#$5*$1<P"')';%<()* %""'6($%'"5* %#*'")/*(6(%)(W)1*='-*=%-:#*%"*$P1*
:("&=(<$&-%";* #1<$'-5*?1* 161"$&())/*"(--'?1,*,'?"*'&-* #(:4)1* $'* (* $'$()* "&:W1-*'=*
(-'&",*VHKK*1"$1-4-%#1#J*UP1*1:4%-%<()*("()/#%#*:(81#*&#1*'=*$P1*='))'?%";*%",%<($'-#J**

2%/68,#-#,$-+/%+1,#'$

K."G!K0'#9B)@@&$&)+,4!@&0;L*9&::/*6(-%(W)1*%",%<($%";*?P1$P1-*("*1"$1-4-%#1*%#*4(-$*'=*
(* ,':1#$%<* ;-'&4J* UP%#* %",%<($'-* P(#* W11"* 'W$(%"1,* W/* %"$1-(<$%";* A:&)$%4)/%";D* $?'*
,&::/* 6(-%(W)1#* '=* $P1* g0.Y* b&1#$%'""(%-1N* AGD* $P1* '"1* -14'-$%";* ?P1$P1-* k$P1*
1#$(W)%#P:1"$*%#*4(-$*'=*(*)(-;1-*=%-:l*Ab&1#$%'"*@JSD\*ATD*$P1*'"1*%",%<($%";*?P1$P1-*k$P1*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 For a detailed description of the dataset and its methodology, see the WBES page: www.enterprisesurveys.org. 
 



!

=%-:* %#* '?"1,* W/* 4-%6($1* ,':1#$%<* %",%6%,&()#5* <':4("%1#* '-* '-;("%e($%'"#lJH* UP%#*
6(-%(W)1* %#* $P1"* (W)1* $'* ,%#$%";&%#P* $?'* $/41#* '=* 1"$1-4-%#1#* %"* '&-* #(:4)1N* ,':1#$%<*
;-'&4M(==%)%($1,*=%-:#*A3@X#D*(",*,':1#$%<*#$(",()'"1*=%-:#*AY@X#DJ*U(W)1*G*#P'?#*$P($*
GT5Ri*%"*'&-*#(:4)1*(-1*3@X#J*

5MMNG! 566'%)+&'6L!9&::/* 6(-%(W)1* %",%<($%";*?P1$P1-* ("* 1"$1-4-%#1* P(#* <(--%1,* '&$*
`j9* %"61#$:1"$#* %"* $P1* 41-%',* Ab&1#$%'"* [@dJ.VDJ* UP%#* %#* (* #$(",(-,* %",%<($'-* '=*
$1<P"')';%<()* %""'6($%'"5* ?P%<P* %#* $P1* 4-1,':%"("$* $/41* '=* %""'6($%'"* ='-* =%-:#* %"*
:("&=(<$&-%";*%",&#$-%1#J*`j9*%"61#$:1"$#*(-1*"'$*'")/*%:4'-$("$*W1<(&#1*$P1/*)1(,*$'*
$P1*%"$-',&<$%'"*'=*W-(",*"1?*4-',&<$#*(",*4-'<1##1#5*W&$*()#'*W1<(&#1*$P1/*%"<-1(#1*(*
=%-:^#*<(4(W%)%$/* $'* %:%$($1*1a$1-"()*(,6("<1,*8"'?)1,;1*Ad'P1"*(",*[16%"$P()5*GIIKDJ*
UP1* %",%<($'-* %#* $P1-1='-1* &#1=&)* $'* :1(#&-1* [($%"* @:1-%<("* =%-:#^* %""'6($%'"*
4-'41"#%$/*(#*?1))*(#*$P1%-*%:%$($%'"*(W%)%$/J*E"*(61-(;15*RHi*'=*:("&=(<$&-%";*=%-:#*%"*
$P1*#(:4)1*P(61*&",1-$(81"*`j9*%"61#$:1"$#*%"*$P1*41-%',JV!

O5P>G!O&Q,!'@! +=,! @&0;L!d($1;'-%<()* %",%<($'-* $(8%";* $P-11*4'##%W)1*6()&1#N*G* %=* $P1* =%-:*
P(#*W1$?11"*H*(",*TK*1:4)'/11#\*T* %=* %$* P(#*W1$?11"*TK*(",*GKK*?'-81-#\*L* %=* %$* P(#*
:'-1* $P("* GKK* 1:4)'/11#* Ab&1#$%'"* @JV* '=* $P1*g0.Y* #&-61/DJ* UP1* (61-(;1* =%-:* #%e1*
<($1;'-/* %"* '&-* #(:4)1* %#* T* AW1$?11"* TK* (",* GKK* ?'-81-#D5* (",* $P1* <-'##M<'&"$-/*
6(-%(W%)%$/*'=*$P%#* %",%<($'-*%#* )'?N*%"*())*'=*$P1*[($%"*@:1-%<("*<'&"$-%1#*%"*$P1*#(:4)15*
#:())*(",*:1,%&:M#%e1,*1"$1-4-%#1#*<'"#$%$&$1*$P1*W&)8*'=*$P1*W&#%"1##*4'4&)($%'"J*

.K>G!.8,!'@!+=,!,6+,090&*,L!>&:W1-*'=*/1(-#*#%"<1*$P1*1#$(W)%#P:1"$*W1;("*'41-($%'"#*
Ab&1#$%'"* 0JHDJ* UP1* 6(-%(W)1* -(";1#* =-':* K* $'* LRK* /1(-#5* (",* $P1* :1("* 6()&1* %#*
(44-'a%:($1)/*TF*/1(-#J*

RS.:5<TG!R#)$&+2!-,0+&@&-)+&'6L!9&::/*6(-%(W)1* %",%<($%";*?P1$P1-* $P1* =%-:*P(#* k("*
%"$1-"($%'"())/M-1<';"%e1,* b&()%$/* <1-$%=%<($%'"5* #&<P* (#* !YE* IKKK5* IKKT* '-* GRKKKl*
Ab&1#$%'"*0JFDJ* E"* (61-(;1* TFi*'=* 1"$1-4-%#1#* %"* $P1* #(:4)1* -14'-$* $'* P(61* 'W$(%"1,*
b&()%$/*<1-$%=%<($%'"J!

>JS(G!>4#-)+&'6!$,%,$L*k@61-(;1*"&:W1-*'=*/1(-#*'=*1,&<($%'"*'=*(*$/4%<()*41-:("1"$*
=&))M$%:1*4-',&<$%'"*?'-81-*1:4)'/1,*%"*$P1*1#$(W)%#P:1"$l*Ab&1#$%'"*[JI(DJ*UP1*:1("*
6()&1*%"*$P1*-1;%'"*%#*GK*/1(-#J**

5(<G! 5(<! &6@0)*+0#-+#0,L!9&::/*6(-%(W)1* -14'-$%";*?P1$P1-*(* =%-:*P(#* k(*P%;PM#411,*
!"$1-"1$* <'""1<$%'"* '"* %$#* 4-1:%#1#l* Ab&1#$%'"* dJTLDJ* @* )(-;1*:(h'-%$/* '=* =%-:#* %"* $P1*
#(:4)1*AFSiD*-14'-$*$'*P(61*;'',*!"$1-"1$*%"=-(#$-&<$&-15*()$P'&;P*$P1*6(-%(W)1*,%==1-#*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 This second variable has been obtained from question B.2a, assuming that a firm is domestically owned if at 
least 50% of its ownership belongs to private domestic individuals, companies or organizations. 
$! In addition to this R&D variable, we have also used a dummy variable indicating whether the firm has 
introduced a new product in the period (NEW_PROD). The new product dummy measures the outcome of 
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innovation propensity. 
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%!A recent debate in the applied econometrics literature discusses the use and interpretation of interaction terms 
in non-linear models such as logit and probit. Ai and Norton (2003) opened this debate and criticized the 
common interpretation of interaction terms in non-linear models. Greene (2010) and Kolasinski and Siegel 
(2010) have recently responded to this criticism and shown that the usual interpretation of interaction effects is 
reasonable and more informative than the method proposed by Ai and Norton.  
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
&!We have also repeated the same PSM exercise with a different dependent variable, in order to test whether 
these results also hold for the indicator “NEW_PROD” (a dummy variable indicating whether the firm has 
introduced a new product in the period). The results for this innovation outcome variable are closely in line with 
those for the R&D variable: the estimated ATT is in the range between 8.6 and 9.3%. Therefore, our main result 
that GAFs are more innovative than SAFs does not only hold for the innovative propensity of firms, but it does 
also extend to their technological performance.!
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