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Abstract#!$%!&'()!*+*,-!.,!+%+/01,!*+&,%&(%2!+3&(4(&(,)!56!
6+7(/0!89)(%,)),):!+)!357*+-,;!&5!%5%<6+7(/0!5%,)=!>',!
7+(%!?9,)&(5%! ()!.',&',-!6+7(/0!89)(%,)),)!*+&,%&!75-,!
5-! /,))=! >',%:! .,! +/)5! +%+/01,! &',! 357*5)(&(5%! 56! &',!
(%4,%&5-!2-59*!+%;!*+&,%&!3'+-+3&,-()&(3)=!>5!(%4,)&(2+&,!
&',),! ())9,)! .,! +%+/01,;! +! )+7*/,! 56! @AB! $&+/(+%!
89)(%,)),)=! C,! 6(%;! )57,! ,4(;,%3,! &'+&! 6+7(/0! 6(-7)!
;(66,-!(%!&',(-!*+&,%&(%2!)&-+&,20!6-57!%5%<6+7(/0!5%,)= 
!
Keywords#!6+7(/0!89)(%,)):!*+&,%&(%2:!(%%54+&(5%=!
!
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1. Introduction 
!
>',-,!()!+!2-5.(%2!-,352%(&(5%!&'+&!+!8,&&,-!9%;,-)&+%;(%2!56!'5.!6+7(/0!
(%45/4,7,%&!(%6/9,%3,)!*,-65-7+%3,!()!,)),%&(+/!65-!*-52-,))!(%!&',!6(,/;!56!
6+7(/0!89)(%,))!DE+88,-)'5%!,&!+/=:!@FFAG=!H%,!.+0!&5!-,+3'!'(2',-!-,)9/&)!
()! &5! (%4,)&! (%! (%%54+&(5%:! .'(3'! )&(79/+&,)! 6(-7! 2-5.&'! D>-5&&:! "IIJG=!
K+&,%&!-(2'&)!+-,!,)),%&(+/!&5!&',!*-5&,3&(5%!56!&'()!-,&9-%!&5!(%4,%&(5%!+%;!
+-,!35%),?9,%&/0!+!L,0!(%;93,7,%&!&5!*-52-,))!+%;!;,4,/5*7,%&!DM5',%!,&!
+/=:!@FFFG=!
N,),+-3'! '+)! )'5.%! &'+&! (%%54+&(5%! (%4,)&7,%&)! +-,! (7*5-&+%&! &5! 6(-7!
*,-65-7+%3,! (%! (%3-,+)(%2/0! 3'+//,%2(%2! 357*,&(&(4,! /+%;)3+*,)! DO,&&()!
+%;!E(&&:!"IIPQ!R+./,))!+%;!S%;,-)5%:!"IITG!+%;!',/*!(%!&',!+3?9()(&(5%!
+%;!)9**5-&!56!&,3'%(3+/!L%5./,;2,!-,)59-3,):!.'(3'!+-,!L,0!;,&,-7(%+%&)!
56!6(-7!(%%54+&(4,%,))!DU+7+%*59-:!"II"G=!!
S/&'592'! &',-,! ()! /(7(&,;! -,),+-3'! (%4,)&(2+&(%2! &',! -5/,! 56! (%%54+&(5%!
.(&'(%!6+7(/0!6(-7):!)57,!)3'5/+-)!'+4,!)922,)&,;!&'+&!6+7(/0!6(-7)!359/;!
8,!4,-0! (%%54+&(4,! +%;!+22-,))(4,! (%! &',(-!7+-L,&)! DS-5%566:! "IIJQM-+(2!
+%;!V55-,):!@FFTG:!.'(/,!5&',-)!)9)&+(%!&'+&!6+7(/0!(%45/4,7,%&!(%3-,+),)!
+2,%30! 35)&)! ;9,! &5! 3'+//,%2,)! )93'! +)! %,*5&()7:! 6-,,! -(;(%2:! 6+7(/0!
,%&-,%3'7,%&:!+%;!(%&,-2,%,-+&(5%+/!35%6/(3&:! &',-,80!%,2+&(4,/0!+66,3&(%2!
*,-65-7+%3,!D,=2=:!W57,1<V,X(+!,&!+/=:!@FF"Q!V(//,-!,&!+/=:!@FFYQ!Z3'9/1,!
,&!+/=:!@FFAG=!
>'()!+-&(3/,!89(/;)!5%!*+)&! -,),+-3'!+%;!+&&,7*&)! &5! (%4,)&(2+&,!*+&,%&(%2!
+3&(4(&(,)!(%!6+7(/0<35%&-5//,;!6(-7)!+)!357*+-,;!&5!%5%<6+7(/0!5%,)=!>',!
7+(%!?9,)&(5%!()!.',&',-!6+7(/0!89)(%,)),)!*+&,%&!75-,!5-!/,))=!>',%:!.,!
+/)5! +%+/01,! &',! 357*5)(&(5%! 56! &',! (%4,%&5-! 2-59*! +%;! *+&,%&!
3'+-+3&,-()&(3)=!
>',!*+*,-!()!5-2+%(1,;!+)!65//5.)=![(-)&:!.,!-,(4,.!&',!/(&,-+&9-,!+859&!&',!
-,+)5%)!.'0!6+7(/0!89)(%,)),)!)'59/;!*+&,%&!75-,!5-!/,)):!+)!357*+-,;!&5!
%5%<6+7(/0! 5%,)! +%;! .,! )&+&,! 59-! '0*5&',),)=! Z,35%;:! .,! ;,)3-(8,! &',!
7,&'5;)!9),;:!59-!+%+/0),)!+%;!-,)9/&)=![(%+//0:!.,!35%3/9;,!+%;!;()39))!
69&9-,!;(-,3&(5%)!+%;!)&9;0!/(7(&+&(5%)=!
!
2. Literature 
 
2.1 Conditions to Patent in Family Firms 
[(-7)!3+%!*+&,%&!65-!;(66,-,%&!-,+)5%)!+335-;(%2!&5! &',!),3&5-!56!+3&(4(&0=!
[(-)&:!&',0!+(7!&5!;(-,3&/0!*-56(&!6-57!+!*+&,%&,;!(%%54+&(5%!&'-592'!,(&',-!
(&)! 3577,-3(+/(1+&(5%!5-! /(3,%)(%2=!Z,35%;:! &',(-! 25+/)! 359/;! (%3/9;,! &',!
*-,4,%&(5%! 56! -(4+/)! 6-57! *+&,%&(%2! -,/+&,;! (%4,%&(5%)! D(=,=:! \*+&,%&!
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8/53L(%2]G:! &',!9),!56!*+&,%&)! (%!%,25&(+&(5%)!+%;! &',!*-,4,%&(5%!56! )9(&)!
DM5',%! ,&! +/=! @FFFG=! ^5%,&',/,)):! &',-,! +-,! ;(66,-,%&! 35%;(&(5%)! &'+&!
6+3(/(&+&,!5-!*-,4,%&!*+&,%&(%2!+3&(4(&(,)=!!
>',! *+&,%&(%2! *-53,))! -,?9(-,)! 9%3,-&+(%! +%;! )(2%(6(3+%&! (%4,)&7,%&)=!
>',-,65-,:! 6(-7)! &'+&! '+4,! 6(%+%3(+/! 35%)&-+(%&)! '+4,! /,))! *5))(8(/(&(,)! &5!
*+&,%&=!H%,!.+0!&5!54,-357,!&'()!*-58/,7!()!&5!6(%;!*5&,%&(+/!/,%;,-)!+%;!
)9**/(,-)!56!,?9(&0:!89&!&'()!8-(%2)!(%!&',!&-+;(&(5%+/!+2,%30!*-58/,7=!>',!
,4+/9+&(5%! 56! (%%54+&(5%! -,&9-%)! ()! ;(66(39/&! ,)*,3(+//0! 8,3+9),! 56! &',!
)*,3(6(3(&0! 56! &',! +)),&)! 35775%/0! (%45/4,;! (%! -,),+-3'! +3&(4(&(,):! +%;!
&',-,65-,!(%4,)&5-)!%,,;!&5!6+3,!*-58/,7)!56!(%65-7+&(5%!+)077,&-0=!>'()!
*-58/,7! ()! ?9(&,! ,_&,%)(4,/0! (%4,)&(2+&,;! (%! &',! /(&,-+&9-,! +859&! 4,%&9-,!
3+*(&+/! (%4,)&7,%&)! (%! '(2'! &,3'%5/520! 6(-7)! DE+//! +%;! R,-%,-:! @F"FQ!
Z&(2/(&1!+%;!C,())!"IJ"G=!
[+7(/(,)! 3+%! (7*5),! 5%! &',(-! 6(-7)! -()L! +4,-)(5%! 5-! +45(;+%3,! DZ'/,(6,-!
+%;! `()'%0:! "IJTG! &'-592'! ),4,-+/! +3&(4(&(,):! )93'! +)! ;(4,-)(60(%2! (%&5!
9%-,/+&,;!89)(%,)),)!5-!9%;,-<9&(/(1(%2!;,8&!DS%;,-)5%!+%;!N,,8:!@FFAG=!
a,&:! 659%;,-)b! +%;! ',(-)b! /5%2<&,-7!+%;! 35%&(%9(%2! 3577(&7,%&! &5! &',(-!
6(-7)! *5&,%&(+//0! (%;(3+&,)! +%! 5**5)(%2! ,66,3&=! >',! 7,;(+! 56&,%! ;,*(3&!
&',),! 5.%,-)! +)! 7+(%&+(%(%2! /5%2<&,-7! '5-(15%)! &'+&! *-54(;,! *5.,-69/!
(%3,%&(4,)! &5! 3577(&! )98)&+%&(+/! 6(%+%3(+/! -,)59-3,)! &5! /5%2<&,-7!
(%4,)&7,%&! +3&(4(&(,)! DM',%! ,&! +/=:! @FFJG=! S/)5:! *-(5-! +3+;,7(3! -,),+-3'!
+-29,)! &'+&! 659%;,-)!+%;!',(-)!4(,.! &',(-! 6(-7)!+)!+%!+)),&! &5!*+))!5%! &5!
)98),?9,%&! 2,%,-+&(5%)! -+&',-! &'+%! .,+/&'! &5! 8,! 35%)97,;! ;9-(%2! &',(-!
/(6,&(7,)!D,=2=:!S%;,-)5%!+%;!N,,8:!@FFAG=!
S)!3577(&&,;!)'+-,'5/;,-)!.(&'!+!/5%2<&,-7!*,-)*,3&(4,:!6+7(/0!89)(%,))!
7,78,-)!*5)),))!)&-5%2!(%3,%&(4,)!&5!,%2+2,!(%!(%4,)&7,%&!+3&(4(&(,)!&'+&!
,%)9-,!&',!/5%2<&,-7!4(+8(/(&0!+%;!',+/&'!56!&',!6(-7!DM+))(+!,&!+/=!@F"@G=!
E+//! D"IIAG! +%;!U,/!V5%&,! +%;! K+*+2%(! D@FFAG! +-29,! &'+&! -,),+-3'! +%;!
;,4,/5*7,%&! DNcUG! )*,%;(%2! *-54(;,)! /5%2<&,-7! 8,%,6(&)! +%;! &',),!
8,%,6(&)!56&,%!,_3,,;!&'5),!6-57!3+*(&+/!)*,%;(%2Q!)922,)&(%2!&'+&!6+7(/0!
6(-7)!,%2+2,!(%!NcU!*-5X,3&)!&5!*-5&,3&!&',!6(-7b)!/5%2<&,-7!.,/6+-,=!$%!
5&',-! .5-;):! &',! /5%2<&,-7! 5-(,%&+&(5%! 359/;! 8,! +! -,+)5%! &5! ;,3(;,! &5!
(%4,)&!(%!*+&,%&(%2!+3&(4(&(,)=!
V+%0! &',5-,&(3+/! 35%)(;,-+&(5%)! (%! &',! 6+7(/0! 89)(%,))! 6(,/;! D,=2=:!
K59&1()59-):! @FF"G! (%;(3+&,! &'+&! 6+7(/0! 6(-7)! +-,! 75-,! )9)3,*&(8/,! &5!
,_&,-%+/!6(%+%3(%2!35%)&-+(%&):! /(L,!65-!(%)&+%3,:!&',0!+-,!-,/93&+%&!&5.+-;!
4,%&9-,! 3+*(&+/! (%4,)&7,%&=! [+7(/(,)! 7(2'&! 8,! 9%.(//(%2! &5! -+(),! %,.!
,?9(&0!)(%3,!+%!(%3-,+),!(%!)'+-,!3+*(&+/!.(//!;(/9&,!&',(-!,?9(&0!)&+L,!+%;!
2-+;9+//0!9%;,-7(%,!&',(-!35%&-5//(%2!*5)(&(5%=!S335-;(%2!&5!Z'/,(6,-!+%;!
`()'%0!D"IJTG:!/+-2,!+%;!9%;(4,-)(6(,;!(%4,)&5-)!.(//!*9-)9,!-()L!-,;93&(5%!
)&-+&,2(,):! 5%,! 56! .'(3'! ()! &',! 9),! 56! /,))! ;,8&! (%! &',! 6(-7b)! 3+*(&+/!
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)&-93&9-,=! $%! )97:! &',),! +-297,%&)! )922,)&! &'+&! 6+7(/0! 6(-7)! +-,! 75-,!
)9)3,*&(8/,! &5! 6(%+%3(%2! -,)&-(3&(5%)! +)! +//! )59-3,)! 56! ,_&,-%+/! 6(%+%3,!
(7*/0!*5))(8/,!;-+.8+3L)! 65-! &',!7+(%!35%&-5//(%2! (%;(4(;9+/)=!K+&,%&(%2!
+3&(4(&0! -,?9(-,)! 9%3,-&+(%! (%4,)&7,%&)! +%;! &',-,65-,:! &',),! 35%)&-+(%&)!
359/;!+/)5!/,+;!&5!(%,66(3(,%&!(%4,)&7,%&!;,3()(5%)!(%!(%%54+&(5%!.'(3'!+-,!
*-(7+-(/0! 8+),;! 5%! &',! +4+(/+8(/(&0! 56! (%&,-%+/! 3+)'! 6/5.)=! V5-,54,-:!
)7+//,-! 6(-7):! .'(3'! 9)9+//0! +-,! 6+7(/0! -9%:! +-,! 75-,! ;,*,%;,%&! 9*5%!
(%&,-%+/! 3+*(&+/! +%;! 75-,! )9)3,*&(8/,! &5! 6(%+%3(%2! -,)&-(3&(5%)! )(%3,!
*5&,%&(+/!/,%;,-)!+%;!)9**/(,-)!56!,?9(&0!'+4,!/,))!+4+(/+8/,!(%65-7+&(5%!5%!
&',),!6(-7)!DZ&(2/(&1!+%;!C,())!"IJ"G=![5-!(%)&+%3,:!Z3,//+&5!D@FFYG!)'5.)!
&'+&!)7+//,-!$&+/(+%!357*+%(,)!.(&'!-,;93,;!(%%54+&(5%!+3&(4(&(,)!&9-%!59&!
&5!8,!75-,!',+4(/0!+66,3&,;!80!3-,;(&!35%)&-+(%&)=!
a,&:!)57,!-,3,%&!,7*(-(3+/!-,),+-3'!)'5.)!&'+&!659%;(%2!6+7(/0!5.%,-)'(*!
()! +))53(+&,;!.(&'! /5.,-! +2,%30! 35)&)! +%;! &',-,65-,! (&! 3+%!',/*!;(7(%()'!
(%65-7+&(5%! +)077,&-(,)! .(&'! ,_&,-%+/! )9**/(,-)! 56! 6(%+%3,=! $%! 5&',-!
.5-;):! 6+7(/0! 89)(%,)),)! +-,! 75-,! -,)*5%)(4,! &5! &',(-! (%4,)&7,%&!
5**5-&9%(&(,)! +%;! ),,7! &5! (%4,)&! (--,)*,3&(4,! 56! 3+)'! 6/5.! +4+(/+8(/(&0=!
DS%;-,)!@F""G=!!
d4,%! (6! &',!;,8+&,! ()! )&(//!5*,%:!.,!)&+&,!59-!'0*5&',)()!+335-;(%2! &5! &',!
*-,4+/,%&! 4(,.:! .'(3'! 35%)(;,-)! 6+7(/0! 89)(%,))! +)! -()L! +;4,-),! +%;!
+66,3&,;!80!3+)'!6/5.!35%)&-+(%&):!&',-,65-,#!
!
E0*5&',)()!"#!!! [+7(/0!6(-7)!*+&,%&!/,))!&'+%!%5%<6+7(/0!5%,)=!
!
2.2. The Inventor Group in Family Businesses 
[+7(/0! 89)(%,)),)! +-,! ,%;5.,;! .(&'! +! 9%(?9,! 89%;/,! 56! 3'+-+3&,-()&(3)!
.'(3'!(%6/9,%3,!&',!(%%54+&(5%!*-53,))!56!*+&,%&(%2=!!
S)!.,!'+4,!X9)&!)&+&,;:!(%%54+&(5%!56&,%!-,?9(-,)!+3?9(-(%2!,_*,-&(),!+/)5!
6-57!%5%<6+7(/0!*,5*/,=!E5.,4,-:!,4,%!(%!&'5),!6+7(/0!89)(%,)),)!.',-,!
(%%54+&(5%! ()! )9)&+(%,;:! 7+(%&+(%(%2! 6+7(/0! 35%&-5/! +%;! *-,),-4(%2! &',!
6+7(/0!.,+/&'! DO,--5%,! ,&! +/=:! @F"FQ!W57,1<V,X(+! ,&! +/=:! @F""Q!W57,1<
V,X(+! ,&! +/=:! @FFYG! +%;! (%! *+-&(39/+-! 6+7(/0! )53(+/! 3+*(&+/! DS--,2/,! ,&! +/=!
@FFYG:!7+0! 8,! +! *-(5-(&0=! $%;,,;:! &',! 6+7(/0! )53(+/! 3+*(&+/:!.'(3'! ()! &',!
)53(+/! 3+*(&+/! ;,4,/5*,;! +75%2! 6+7(/0! 7,78,-):! 35%)&(&9&,)! +! *5&,%&(+/!
)59-3,!56!-(3'%,))!65-!&',!6(-7=!>',-,65-,:!.',%!;,4,/5*(%2!+%!(%%54+&(5%:!
&',! ),/,3&(5%! *-53,))! 56! (%4,%&5-)b! &,+7!7,78,-)!7+0! 8,! 8(+),;! 80! &',!
%,,;! &5! *-,),-4,! &',! 6+7(/0!.,/6+-,:! +)!.,//=! >',-,80! 6+7(/0! 6(-7)!.(//!
&,%;!&5!(%3/9;,!(%!&',!(%4,%&5-!2-59*!5%/0!%5%<6+7(/0!&-9)&,;!*,5*/,!D,=2=!
6-(,%;):! 9%(4,-)(&0! 35//,+29,):eG! 5-! 5&',-! 6+7(/0!7,78,-)!.(&'! )*,3(6(3!
357*,&,%3,=!!



! ! !

!

! ! !

! ! !
!

! ! !

! ! !

!

! ! !

! ! !  ! ! !
 

! ! ! !
!
!

! ! !

! ! !
!

! ! !

! ! !

!

! ! !

! ! !  ! ! !
!

Z57,!-,),+-3'!.5-L)!)'5.!&'+&!(%!6+7(/0!6(-7)!)57,!9%(?9,!+2,%30!35)&)!
+-()(%2! 6-57! 6+7(/0! (%45/4,7,%&! )93'! +)! %,*5&()7! +%;! *+-,%&+/! +/&-9()7!
3+%! 8,! *-,),%&=! [+7(/0!7,78,-)! 56&,%! -,3,(4,! ,7*/507,%&:! *,-?9()(&,):!
+%;!*-(4(/,2,)!(%!&',!6+7(/0!6(-7!-,2+-;/,))!56!&',(-!35%&-(89&(5%)!DZ3'9/1,!
,&! +/=:! @FFAG=! S/)5:! *+-,%&+/! +/&-9()7! 3+%! '+7*,-! 6+7(/0! 6(-7! /,+;,-)b!
+8(/(&0!&5!35%&-5/!+%;!;()3(*/(%,!6+7(/0!7,78,-)!)(%3,!&',!/,+;,-)!7+0!8,!
8(+),;! 5-!7+0! 6,+-! -+7(6(3+&(5%)! &5! 6+7(/0! -,/+&(5%)'(*)! DR98+&L(%:!R(%2!
+%;! Z3'9/1,:! @FFYQ! Z3'9/1,! ,&! +/=:! @FFAG=! S/&'592'! &',),! 7,3'+%()7)!
359/;!8,!*-,),%&! (%! (%%54+&(4,! 6+7(/0!89)(%,))!+)!.,//! DM'-()7+%:!M'9+:!
M'+%2! +%;!f,//,-7+%%):! @FFYQ! Z3'9/1,:! R98+&L(%:! U(%5! +%;! O93''5/&1:!
@FF"Q! M5-8,&&+! +%;! Z+/4+&5:! @FFBG:! &',(-! ,66,3&! 5%! &',! ),/,3&(5%! 56! &',!
(%4,%&5-! 2-59*! 7(2'&! 8,! 7(&(2+&,;! 80! &',! +8)5/9&,! %,,;! &5! *5)),))!
&,3'%(3+/!L%5./,;2,! &5!8,!*+-&!56! &',! &,+7=!^5%,&',/,)):! (&! ()! /(L,/0! &'+&!
,4,%!.',%! &',!2-59*! ()! 357*/,&,/0!357*5),;!80!%5%<6+7(/0!*,5*/,!+%;!
%5%,! 56! &',! 6+7(/0! 7,78,-)! '+)! +! )966(3(,%&! 357*,&,%3,! &5! ;()39))!
&,3'%(3+/! ())9,):! &',! 6+7(/0! .(//! +%0.+0)! 8,! +8/,! &5! ,_,-&! *5.,-! +%;!
(%6/9,%3,! 5%! &',! 2-59*! ;,3()(5%! 7+L(%2! *-53,)),)! D,=2=:! -+&(5%+/(1(%2!
6(%+%3(%2:! (7*5)(%2! 8,'+4(5-+/! -9/,):eG=! >',! 3/5),! +%;! ;,&+(/,;!
L%5./,;2,! 56! &',! 35-,! 89)(%,))! -,)9/&(%2! 6-57! 6+7(/0! +3&5-)b! +3&(4,! +%;!
,%;9-(%2! (%45/4,7,%&! (%! &',! 6(-7! ! D(=,=:!\)&-+&,2(3!*-5_(7(&0]:!^5-;?4()&:!
@FFPG! &52,&',-!.(&'! &',!*,-)5%+/()7!80!.'(3'! &',!6+7(/0!*-5X,3&! (&)!5.%!
4()(5%! 5%&5! &',! 89)(%,))! DM+-%,0:! @FFPQ! M'9+! ,&! +/=:! "IIIG! 3+%! (7*5),!
-,)&-(3&(5%)!(%!&',!),/,3&(5%!56!(%4,%&5-)=![5-!(%)&+%3,:!75-,!&-9)&,;!*,5*/,!
359/;!8,!*-(4(/,2,;!54,-!+3?9+(%&+%3,)=!!
S&!&',!)+7,!&(7,:!&',!(%4,%&5-!2-59*!357*5)(&(5%!7(2'&!+/)5!8,!(%6/9,%3,;!
80!&',!/5%2<&,-7!5-(,%&+&(5%!+%;!3577(&7,%&!D(=,=:!\)&-+&,2(3!*,-)()&,%3,]:!
^5-;?4()&:! @FFPG! .'(3'! &0*(3+//0! 3'+-+3&,-(1,! &',),! /,))<35%),-4+&(4,!
6+7(/0!6(-7)=!$%!&'()!),%),:!&',!/(&,-+&9-,!5%!&',!-,)59-3,<8+),;!4(,.!56!&',!
6(-7! +%;! 5%! ;0%+7(3! 3+*+8(/(&(,)! +-29,)! &'+&! 3,-&+(%! &0*,)! 56! 6+7(/0!
89)(%,)),)! +-,! ,)*,3(+//0! +*&! &5! ,78-+3,! +!%978,-! 35%;(&(5%)! &'+&! (%4(&,!
/5%2<&,-7! (%4,)&7,%&)! +%;! (%3-,+),! &',! -,)59-3,)! +4+(/+8/,! &5! /5%2<&,-7!
(%4,)&7,%&!+3&(4(&(,)!DM+-%,0:!@FFPQ!M+))(+!,&!+/=!@F"@Q!M',%!,&!+/=:!@FFJQ!
R,<O-,&5%! V(//,-! +%;! V(//,-:! @FFTQG=! S335-;(%2! &5! &'()! 4(,.:! 6+7(/0!
7,78,-)!3+-,!65-!69&9-,!2,%,-+&(5%)!+%;!+-,!)&-(3&/0!859%;,;!&5!&',!6(-7=!
[59%;,-)!+%;!',(-)!4(,.!&',(-! 6(-7)!+)!+%!+)),&! &5!*+))!5%! &5!)98),?9,%&!
2,%,-+&(5%)!-+&',-!&'+%!.,+/&'!&5!8,!35%)97,;!;9-(%2!&',(-!/(6,&(7,)!D,=2=:!
S%;,-)5%!+%;!N,,8:!@FFAG=![+-)(2'&,;!,_,39&(4,)!+-,!.(//(%2!&5!3577(&!&5!
*-5X,3&)!&'+&!.(//!,%'+%3,!357*+%0!*,-65-7+%3,!5%/0!0,+-)!',%3,!Dg+7,):!
"IIIG=!S)!+-29,;!+854,:!&',(-!L%5./,;2,!56!&',!357*+%0!&,%;)!&5!8,!;,,*!
DV(//,-!c!Z'+7)(,:!@FF"G=!Z93'!L%5./,;2,!7+0!8,!,)*,3(+//0!-(3'!.',-,!
&(7,!'+)!8,,%!)*,%&! /,+-%(%2! &',!89)(%,))!+&!3/5),!?9+-&,-)!.(&'!-,/+&(4,)!
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DR+%)8,-2:! "IIIG=! M/5),! 6+7(/(+-(&0! .(&'! &',! 89)(%,))! 5%! &',! *+-&! 56!
5.%,-)!+%;h5-! &5*!7+%+2,-)!'+)!8,,%!)'5.%!&5!-,;93,!9%3,-&+(%&0!+859&!
69&9-,! 3+)'! 6/5.)=! H.%,-)! 5-! ,_,39&(4,)! .'5! *-5659%;/0! 9%;,-)&+%;! +!
89)(%,))!+-,!75-,!35%6(;,%&!(%!&',(-!+8(/(&0!&5!7+%+2,!+%;!35%&-5/!(&:!+%;!
/,))! 6,+-69/! +859&! *-5X,3&)! .(&'! /5%2,-! &,-7! *+0566)! DV(//(L,%:! "IJYG=!
>',-,65-,:! .',%! 6+7(/0! 7,78,-)! +-,! (%! /,+;,-)'(*! *5)(&(5%)! &',0! 7+0!
,%359-+2,!(%4,)&7,%&!(%!/5%2<&,-7!*-5X,3&)!)93'!+)!,_*/5-+&(5%!*-53,)),)!
+%;! *+&,%&(%2:! ,)*,3(+//0! (6! &',0! '+4,! )57,! &,3'%(3+/! L%5./,;2,! .'(3'!
3+%!35%&-(89&,!&5!&',!(%%54+&(5%=!
>',-,!()!+/)5!+%5&',-!+)*,3&!&'+&!%,,;)!&5!8,!35%)(;,-,;=!Z(%3,!*,-)5%+/()7!
()!-,/,4+%&!(%!&',),!89)(%,)),)!DM+-%,0:!@FFPQ!M'9+!,&!+/=:!"IIIG:!(&!()!+/)5!
*-58+8/,! &'+&! *-5&,3&(%2! &',! (%4,%&(5%! <! ,)*,3(+//0!.',%! ;,4,/5*,;! 80! +!
6+7(/0! 7,78,-! <! ()! +! 7,+%! 85&'! &5! *-5&,3&! +%;! *-,),-4,! &',! 6+7(/0!
-,*9&+&(5%:! .'(3'! 3+%! 35%)&(&9&,! +! *+-&! 56! &',(-! .,+/&'! DO,--5%,! ,&! +/=:!
@F"FQ!W57,1<V,X(+!,&!+/=:!@F""Q!W57,1<V,X(+!,&!+/=:!@FFYG:!+%;!&5!+66(-7!
(%! &',!7+-L,&! &',! 6+7(/0b)! 3-+6&! +%;! 35%&-(89&(5%! DR,<O-,&5%!V(//,-! +%;!
V(//,-!@FFTG=!
!
E0*5&',)()!@+#!! C',%! 35%)(;,-(%2! (%%54+&(4,! 89)(%,)),):! &',!

(%4,%&5-)! 2-59*! )(1,! ()! )7+//,-! (%! 6+7(/0! 6(-7)! +)!
357*+-,;!&5!%5%<6+7(/0!5%,)=!

!
E0*5&',)()!@8#!! $%! (%%54+&(4,!6+7(/0!6(-7):!+! 6+7(/0! (%4,%&5-!.(//!8,!

*-,),%&!,(&',-!(%!&',!85+-;!5-!(%!&',!5.%,-)'(*=!!
!
$%!&',!;,4,/5*7,%&!56!+%!(%%54+&(5%:!%5&!5%/0!&',!.+0!(%!.'(3'!(%4,%&5-)!
+-,!),/,3&,;!7+&&,-)=!S/)5!&',!.+0!(%!.'(3'!3/+(7)!(%!*+&,%&!+**/(3+&(5%)!
+-,! .-(&&,%! ()! 3-(&(3+/! 85&'! &5! 58&+(%! +! *+&,%&! +%;! &5! 35%6,-! '(2',-!
*-5&,3&(5%! (%! &',!357*,&(&(4,!7+-L,&=!d4(;,%3,!)922,)&)! &'+&! ),/6<,4(;,%&!
+;4+%3,)! (%! )3(,%3,! +-,! %5&! &'+&! 6-,?9,%&! DU5)(:! "IJ@:! "IJJG=! V5)&!
(%4,%&(5%)!+-,!/(L,/0!&5!8,!6+(-/0!(%3-,7,%&+/!+;4+%3,)!5%!&',!)&+&,!56!&',!
+-&!D,=2=:!E+-'566!+%;!C+2%,-:!@FFPG=!>'()!)922,)&)! &'+&!58&+(%(%2!*+&,%&!
*-5&,3&(5%! +%;! +45(;(%2! +! .(;,! -+%2,! 56! *5))(8/,! (7(&+&(5%)! 56! &',!
(%%54+&(5%:! +-,! 85&'! -,/+&,;! &5! &',! 6(-7)b! +8(/(&0! (%! ;,/(%,+&(%2! &',!
)5*'()&(3+&(5%! 56! &',(-! (%4,%&(5%=! H%,! .+0! &5! 3+*&9-,! &',! ,%5-759)!
',&,-52,%,(&0! (%! &',!\4+/9,]!+%;!\(7*5-&+%3,]!56!*+&,%&)! ()! &5!9),!*+&,%&!
3(&+&(5%)! .'(3'! +-,! (%3/9;,;! (%! *+&,%&! ;+&+! DE+//:! g+66,! +%;! >-+X&,%8,-2!
@FF"G=!
>',!3'+-+3&,-()&(3)!56!*+&,%&):!)93'!+)!*+&,%&!8-,+;&'!+%;!8+)(3%,)):!'+4,!
;,75%)&-+&,;! &',(-! (7*5-&+%3,! 5%! &',! 4+/9+&(5%)! 56! *+&,%&)! DE+//! ,&! +/=:!
@FF"Q!R,-%,-:!"IIBG=!$%!*+-&(39/+-:!&',!&,3'%5/52(3+/!&,--(&5-0!3/+(7,;!+%;!
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*-5&,3&,;! 80! &',! *+&,%&! .(&'(%! .'(3'! 357*,&(&5-)! 3+%%5&! 566,-! -(4+/!
(%%54+&(5%)!.(&'59&! (%6-(%2(%2! &',!*+&,%&:!3+%!8,!7,+)9-,;!80! &',!*+&,%&!
8-,+;&':! .'(/,! &',! +8(/(&0! &5! 6(%;! 8-,+L&'-592'! (%%54+&(5%)! 3+%! 8,!
,)&(7+&,;! 9)(%2! +! *+&,%&! 8+)(3%,)):! .'(3'! ()! -,/+&,;! &5! (&)! %54,/&0! +%;!
5-(2(%+/(&0=!!
>',!*-53,))!56!.-(&(%2!+!*+&,%&!+**/(3+&(5%!3+%!8,!;5%,!(%&,-%+//0!80!&',!
6(-7:!,(&',-!80!&',!(%4,%&5-!&,+7!7,78,-)!56!80!&',!6(-7b)!/,2+/!566(3,:!5-!
3+%! 8,! 59&)59-3,;! &5! )*,3(+/(1,;! +&&5-%,0)! 5-! +2,%3(,)=! S//! &',),! 3+),)!
359/;!8,!,?9+//0!*5))(8/,!(%!6+7(/0!+%;!%5%<6+7(/0!6(-7)=!
^,4,-&',/,)):!(%!+//!3+),):!6+7(/0!7,78,-)!.(//!75)&!/(L,/0!(%&,-4,%,!.(&'!
+! )&-5%2,-! 45(3,! (%! &',! *-53,)),)! (%6/9,%3(%2! &',! .+0! &',! +**/(3+&(5%! ()!
.-(&&,%! +)! 357*+-,;! &5! &',(-! %5%<6+7(/0! 359%&,-*+-&):! ;9,! &5! &',(-! ;,,*!
7+-L,&! L%5./,;2,! D^5-;?4()&:! @FFPG:! &',(-! )&-5%2! %,,;! &5! +66(-7! &',(-!
*,-)5%+/(&0!(%!+//!89)(%,))!+3&(4(&(,)!DM+-%,0:!@FFPQ!M'9+!,&!+/=:!"IIIG:!+%;!
&5! &',(-! '(2'!.(//(%2%,))! &5! *-5&,3&! &',(-! 89)(%,))! (%4,)&7,%&)!.'(3'! +-,!
+/)5!*+-&!56!&',(-!6+7(/(+-!.,+/&'!DO,--5%,!,&!+/=:!@F"FQ!W57,1<V,X(+!,&!+/=:!
@F""Q!W57,1<V,X(+!,&!+/=:!@FFYG=!Z93'!+!)&-5%2!3577(&7,%&!.(//!*-58+8/0!
(%6/9,%3,!+/)5!*+&,%&!*-5&,3&(5%!*5.,-:!80!*5)(&(4,/0!+66,3&(%2!!85&'!*+&,%&!
8-,+;&'!+%;!8+)(3%,))=!
M5%4,-),/0:! )(%3,! 6+7(/0! 89)(%,)),)! &,%;! &5! 8,! 3'+-+3&,-(1,;! 80! '(2',-!
D6(%+%3(+/!+%;!'97+%G!-,)59-3,!35%)&-+(%&)!;9,!&5!&',(-!35%)&+%&!.5--0!&5!
\L,,*! (&! +//! (%! &',! 6+7(/0]! 65-! 69&9-,! 2,%,-+&(5%)! DO,--5%,! ,&! +/=:! @F"FQ!
W57,1<V,X(+!,&!+/=:!@F""Q!W57,1<V,X(+!,&!+/=:!@FFYG!&',-,!()!+!'(2',-!-()L!
56!\2-59*&'(%L]!+%;!9%3-,+&(4,!(;,+)!D^5-;?4()&!@FFPG=!
S)! +! -,)9/&:! )57,! ;(66,-,%3,)! )'59/;! 8,! 659%;! 8,&.,,%! 6+7(/0! +%;! %5%<
6+7(/0! 89)(%,)),):! .',-,! &',),! +&&(&9;,)! +%;! 8,'+4(5-)! )'59/;! %5&! 8,!
)0)&,7+&(3+//0!*-,),%&#!
!
E0*5&',)()!A#!! K+&,%&! 3'+-+3&,-()&(3):! )93'! +)! *+&,%&! 8-,+;&'! +%;!

*+&,%&! 8+)(3%,)):! ;(66,-! 8,&.,,%! 6+7(/0! +%;! %5%<
6+7(/0!6(-7)=!

 
3. Methodology 
 
3.1 Sample and Data 
>',!;+&+!),&!.,!+%+/01,;!(%3/9;,)!@AB!$&+/(+%!6(-7)=!>',!357*+%(,)!.,-,!
(;,%&(6(,;! 6-57! &',! 89)(%,))! )3'55/)! +))53(+&,;! &5! SZ[HN! D$&+/(+%!
S))53(+&(5%! 65-! V+%+2,7,%&! U,4,/5*7,%&G:! +75%2! &',! +/97%(! &'+&#! "G!
'+4,! +&&,%;,;! +%! ,_,39&(4,! 359-),! (%! &',! /+)&! 6(4,! 0,+-):! +%;! @G! +-,!
7,78,-)! 56! &',! &5*! 7+%+2,7,%&! &,+7! 56! &',(-! 357*+%(,)! D7+%+2(%2!
;(-,3&5-:! 3'(,6! ,_,39&(4,! 566(3,-:! *-,)(;,%&:! 5-! (%! 3'+-2,! 56! +! 69%3&(5%! 5-!
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89)(%,))!9%(&G=!>',!)+7*/,!'+)!8,,%!),/,3&,;!65//5.(%2!+!-+%;57!7,&'5;!
6-57!&',!*5*9/+&(5%!56!&',!S/97%(!56!&',!89)(%,))!)3'55/)=!
U+&+! 5%! 6(-7! 3'+-+3&,-()&(3)! D5.%,-)'(*! )&-93&9-,:! 357*5)(&(5%! 56! &',!
85+-;!56!;(-,3&5-)G:!+%;!)+/,)!'+)!8,,%!-,&-(,4,;!80!S$US!;+&+8+),:!.'(/,!
;+&+! 5%! *+&,%&)! '+)! 8,,%! -,&-(,4,;! 80! &',! d9-5*,+%! K+&,%&! N,2()&,-!
;+&+8+),=!

$%),-&!>+8/,!"!+859&!',-,!
!
>',! ;,)3-(*&(4,! )&+&()&(3)! )'5.! &'+&! ATi! 56! 6(-7)! (%! &',! )+7*/,! '5/;! +&!
/,+)&! 5%,! *+&,%&:! .(&'! +%! +4,-+2,! %978,-! 56! J=B@! *+&,%&)! *,-! 6(-7=! >',!
;()&-(89&(5%! ()! '(2'/0! )L,.,;:! .(&'! 6,.! 6(-7)! '5/;(%2! 75-,! &'+&! 5%,!
'9%;-,;!*+&,%&)=!>',! 6+7(/0! 6(-7)!4+-0! (%!59-!)+7*/,! 6-57!PTi!&5!PJi!
;,*,%;(%2!5%!&',!3/+))(6(3+&(5%!+;5*&,;=!!
!

$%),-&!>+8/,!@!+859&!',-,!
!
>',!35--,/+&(5%)!8,&.,,%!&',!4+-(+8/,)!+%+/01,;!+-,!*-54(;,;!(%!>+8/,!@=!
M5--,/+&(5%! ()! %,2+&(4,! 8,&.,,%! 6+7(/0! (%6/9,%3,! +%;! &',! %978,-! 56!
*+&,%&)! D<F="PG:! +%;! 35--,/+&(5%)! +-,! +/)5! %,2+&(4,! 8,&.,,%! &',!7,+)9-,)!
-,/+&,;!.(&'! &',! *+&,%&)b! 3'+-+3&,-()&(3)! D8-,+;&'! <F="F:! 5-(2(%+/(&0! <F="@:!
)3(,%3,!<F="FG!+%;!6+7(/0!(%6/9,%3,=!
[(-7)b! )+/,)! (%)&,+;! '(2'/0! +%;! *5)(&(4,/0! 35--,/+&,! .(&'! &',! %978,-! 56!
*+&,%&)!DF=BAG!+%;!*+&,%&)b!3'+-+3&,-()&(3)=!
!
!
3.2. Dependent variables  
Patenting! ()!7,+)9-,;! +/&,-%+&(4,/0! 80! +! 8(%+-0! 4+-(+8/,! 35;,;! "! (6! &',!
357*+%0!'5/;!+&! /,+)&!5%,!*+&,%&! Dpatent_dummyG! +%;!80! &',!'0*,-85/(3!
)(%,! &-+%)65-7+&(5%! D$EZG! 56! &',! %978,-! 56! *+&,%&)! *5)),)),;! 80! &',!
357*+%0=!
$EZD0(G!j!/52D0(!k!D0(@!k!"G"h@G!
>',! (%4,-),!'0*,-85/(3! )(%,! &-+%)65-7+&(5%! ()! +%!+/&,-%+&(4,! &5! /52+-(&'7!
&-+%)65-7+&(5%!.',%!&',!;()&-(89&(5%!56!&',!4+-(+8/,)!()!)L,.,;!+%;!)57,!
56!4+-(+8/,! &+L,!5%!1,-5!5-!%,2+&(4,!4+/9,)! DO9-8-(;2,!,&!+/=:!"IJJG=!>',!
'(2'!*-,),%3,!56!1,-5! (%! &',!%978,-!56!*+&,%&)!;()&-(89&(5%!)922,)&)! &'+&!
$EZ!&-+%)65-7+&(5%!)'59/;!8,!*-,6,--,;!&5!&',!&-+%)65-7+&(5%!/52D0k"G!&5!
+45(;!+/&,-+&(5%!56!&',!-,2-,))(5%b)!8,&+=!
>',! %978,-! 56! (%4,%&5-)! D-,/,4+%&! 65-! &',! ),35%;! '0*5&',)()G! '+)! 8,,%!
3+/39/+&,;!+)!&',!+4,-+2,!%978,-!56!(%4,%&5-)!(%!+!6(-7b)!*+&,%&)!-,*5-&,;!
(%!&',!d9-5*,+%!K+&,%&!N,2()&,-!;+&+8+),=!
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>',! &'(-;!'0*5&',)()! )9**5),)! &'+&! &',!*+&,%&)b! (%;(3+&5-)!;(66,-!8,&.,,%!
6+7(/0!+%;!%5&!6+7(/0!6(-7)=!
K-,4(59)!.5-L!9)(%2!&',!7,+)9-,)!56!patent breadth and basicness '+4,!
;,75%)&-+&,;! &',(-! 4+/(;(&0! +)!7,+)9-,! 56! *+&,%&! (7*5-&+%3,! (%! &,-7)! 56!
(7*+3&!5%! /+&,-! (%%54+&(5%! (%!+! 6(,/;! DE,%;,-)5%!,&!+/=:!"IIJQ!E+//!,&!+/=:!
@FF"Q!R,-%,-:!"IIBG=!!
K+&,%&!8-,+;&'!()!7,+)9-,;!+335-;(%2!&5!R,-%,-!D"IIBG:!.'5!,7*/50)!&',!
%978,-!56!$KM<3/+)),)!+)!+!*-5_0!65-!*+&,%&!8-,+;&'=!!
O+)(3%,))! 56! +! *+&,%&! -,6,-)! &5! &',! 69%;+7,%&+/! 6,+&9-,)! 56! (%%54+&(5%)!
)93'! +)! 5-(2(%+/(&0:! 3/5),%,))! &5! )3(,%3,! +%;! 2,%,-+/(&0! 56! -,),+-3'!
59&357,)=!
E,%;,-)5%!,&!+/=!D"IIJG!)922,)&!&5!3+/39/+&,!&',!5-(2(%+/(&0!56!+!*+&,%&!.(&'!
&',!E,-6(%;+'/!(%;,_!5%!&,3'%5/52(3+/!3/+)),)!56!3(&,;!*+&,%&)=!C,!9),!+)!+!
*-5_0!65-!&',!&,3'%5/52(3+/!3/+)),)!&',!$KM<3/+)),)=!

!
.',-,!^M$>dU!()!&',!%978,-!56!*+&,%&)!3(&,;!80!&',!*+&,%&=!
>',!7,+)9-,!&,%;!&5!8,!*5)(&(4,/0!35--,/+&,;!.(&'!&',!%978,-!56!3(&+&(5%)!
7+;,#! (%! 6+3&! '(2'/0! 3(&,;! *+&,%&)! &,%;! &5! '+4,! '(2',-! 2,%,-+/(&0! )35-,):!
+%;! *+&,%&)! &'+&!7+L,! /5&)! 56! 3(&+&(5%)!.59/;! ;()*/+0! 5%! +4,-+2,! '(2',-!
5-(2(%+/(&0! 8,3+9),! 56! +! 89(/&<(%! &,%;,%30! &5! 354,-! 75-,! *+&,%&! 3/+)),)!
.',-,!&',-,!+-,!75-,!3(&+&(5%)!DE+//!,&!+/=:!@FF"G=!!
C,! 3+/39/+&,! &',! 3/5),%,))! &5! )3(,%3,! +)! )922,)&! 80! E,%;,-)5%! ,&! +/=!
D"IIJG#!

 
.',-,!^M$>dU!()!&',!%978,-!56!*+&,%&)!3(&,;!80!&',!*+&,%&!+%;!^KM$>dZ!
()! &',! %978,-! 56! %5%<*+&,%&! )59-3,)! 3(&,;! 80! &',! *+&,%&=! >',),!
3'+-+3&,-()&(3)!;()3-(7(%+&,!.,//!8,&.,,%!/,))!+%;!75-,!8+)(3!(%%54+&(5%)=!
 
3.3. Main explanatory independent variables: Family Firm  
>',-,! +-,! ),4,-+/! *5))(8/,! ;,6(%(&(5%)! 56! &',! 6+7(/0! 6(-7! DC,)&',+;! +%;!
M5./(%2:!"IIJG=!>',-,56-,:!.,!;,6(%,!+!\[+7(/0![(-7]!.(&'!&'-,,!;(66,-,%&!
4+-(+8/,)=! S$US! ;+&+8),! -,*5-&)! 65-! ,+3'! 357*+%0! &',! %+7,! +%;! &',!
6+7(/0! %+7,! 56! ,+3'! 85+-;! 7,78,-! +%;! 56! ,+3'! )'+-,'5/;,-! .(&'! &',!
-,/+&,;! 5.%,-)'(*! )'+-,:! )5! &'+&! .,! .,-,! +8/,! &5! (;,%&(60! &',! L(%)'(*!
-,/+&(5%)!5%!&',!8+)()!56!&',(-!6+7(/0D<(,)G!%+7,D)G=!
[(-)&:!.,!(;,%&(60!&',!6+7(/0!35%&-5/!+)!&',!*5.,-!&5!+**5(%&!&',!85+-;!56!
;(-,3&5-):!85&'!;(-,3&/0!+%;!&'-592'!6(%+%3(+/!'5/;(%2)=!>'()!;,6(%(&(5%!()!(%!
/(%,! .(&'! *-,4(59)! )&9;(,):! +335-;(%2! &5! .'(3'! 6+7(/0! 35%&-5/! 3+%! 8,!
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(;,%&(6(,;!+)!&',!6-+3&(5%+/!,?9(&0!'5/;(%2!80!6+7(/0!7,78,-)!D659%;(%2!5-!
;,)3,%;+%&)G:! .'(3'! +//5.)! 5.%,-)'(*! 35%&-5/! 54,-! &',! 357*+%0!
DS%;,-)5%!+%;!N,,8:!@FFAQ!R,,:! @FFTG=!Z*,3(6(3+//0:!.,!35%)(;,-! +! 6(-7!
5.%,;!80!+!6+7(/0!DFam1G!.',-,!&',!)+7,!6+7(/0!5.%)!75-,!&'+%!PF!*,-!
3,%&!56!&',!)'+-,)!DV(%(3'(//(!,&!+/=:!@F"FG=!
Z,35%;:! .,! 35%)(;,-,;! .',&',-! +! 6+7(/0! .+)! *-,),%&! (%! &',! 85+-;=!C,!
;,6(%,;!6+7(/0!7+%+2,;!89)(%,)),)!&'5),!6(-7)!.',-,!&.5!5-!75-,!85+-;!
7,78,-)!'+;!&',!)+7,!/+)&!%+7,!DFam2G!DM+))(+!,&!+/=:!@F""G=!
>'(-;:!.,!7,+)9-,;! 6+7(/0! (%6/9,%3,! 5%! 85+-;! DFam_infG! 80! 3+/39/+&(%2!
&',!*,-3,%&+2,!56!6+7(/0!7,78,-)!5%!85+-;=!
!
!
3.4. Control variables 
`+-(59)!6+3&5-)!(7*+3&!5%!&',!;,3()(5%!&5!*+&,%&=!>',!75)&!-,/,4+%&!-,2+-;!
&',!6(-7!(%;9)&-0!+%;!&',!)(1,!56!&',!357*+%0= 
Industry. M5%&-5//(%2! 65-!'(2'<&,3'! +%;! /5.<&,3'! (%;9)&-0! ()!*+-&(39/+-/0!
(7*5-&+%&! 8,3+9),! &',! 9),! 56! *+&,%&)! &5! *-5&,3&! (%%54+&(5%! ()! 75-,!
.(;,)*-,+;!(%!'(2'!&,3'%5/520!6(,/;=! 
C,! 35%&-5/! 65-! &',! (%;9)&-0! .(&'! &.5! ;(66,-,%&! 3/+))(6(3+&(5%)! 65-! &',!
7+%96+3&9-(%2!(%;9)&-(,)#!HdMU!+%;!K+4(&&!&+_5%57(,)=!
>',! HdMU! U(-,3&5-+&,! 65-! Z3(,%3,:! >,3'%5/520! +%;! $%;9)&-0b)!
3/+))(6(3+&(5%! (%! E(2'<&,3'%5/520:! V,;(97<'(2'<&,3'%5/520:! V,;(97<
/5.<&,3'%5/520!+%;!R5.<&,3'%5/520!(%;9)&-(,)!3+&,25-(1,)!7+%96+3&9-(%2!
(%;9)&-(,)!(%&5!3+&,25-(,)!8+),;!5%!NcU!(%&,%)(&(,)=!
>',! $&+/(+%! ^+&(5%+/! $%)&(&9&,! 56! Z&+&()&(3)! (%! &',! @F"F! -,*5-&! +;5*&,;!
+%5&',-! 3/+))(6(3+&(5%! 56! &,3'%5/520! (%&,%)(&0! 56!7+%96+3&9-(%2! +3&(4(&(,)!
,/+85-+&,;! 6-57! &',! K+4(&&! &+_5%57(,)=! $&! ;,6(%,)! (%;9)&-0! (%! &-+;(&(5%+/!
6(,/;:! )*,3(+/(1,;:! ),3&5-)! 3'+-+3&,-(1,;! 80! '(2'!NcU! (%&,%)(&0! +%;! 6(,/;!
.(&'!'(2'!,35%570!56!)3+/,=!!
>',! $&+/(+%! ^+&(5%+/! $%)&(&9&,! 56! Z&+&()&(3)! 3/+))(6(,)! +/)5! &',! '(2'!
L%5./,;2,!(%&,%)(4,!),-4(3,)!+%;!5&',-!),-4(3,)=!
Firm size.!R,,!+%;!Z9%2!D@FFPG!;,)3-(8,!&',!;(4,-),!-,)9/&)!*-,),%&!(%!&',!
,7*(-(3+/!/(&,-+&9-,!5%!&',!-,/+&(5%)'(*!8,&.,,%!NcU!+%;!6(-7!)(1,=!Z57,!
)&9;(,)! 6(%;! +! /(%,+-! +%;! *5)(&(4,! -,/+&(5%)'(*:! .'(/,! 5&',-)! )922,)&! &'+&!
NcU!+%;!6(-7!)(1,!+-,!(%;,*,%;,%&=!>',!,+-/(,)&!)&9;(,)!56!&',!35--,/+&(5%!
8,&.,,%!6(-7!)(1,!+%;!NcU!6(%;!+!*5)(&(4,!-,/+&(5%)'(*!&'+&!()!(%&,-*-,&,;!
+)!)9**5-&!65-!&',!Z3'97*,&,-(+%!'0*5&',)()=!C,!35%&-5/!65-!6(-7!)(1,!.(&'!
&',! '0*,-85/(3! )(%,! &-+%)65-7+&(5%! D$EZG! 56! &',! 6(-7)b! )+/,)! (%! @FFI! (%!
d9-5=!
>',! firm_year control variable! (%! &',! 75;,/)! &+L,)! (%&5! +3359%&! &',!
,_*,-(,%3,!7+&9-+&,;!80!&',!6(-7)=!
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3.5. Models 
>5! &,)&! &',! 6(-)&! '0*5&',)():! .,! 35%)&-93&! &'-,,! /52(&! 75;,/)! )(%3,! &',!
;,*,%;,%&!4+-(+8/,!patent_dummy!()!35;,;!+)!+!;(3'5&5759)!4+-(+8/,!+%;!
&',!3=;=6=!()!)(7(/+-!&5!+!/52()&(3!;()&-(89&(5%=!!

!
>',! ),35%;! '0*5&',)()! (%)&,+;! ()! &,)&,;! &'-592'! &58(&! 75;,/)=! >58(&!
75;,/)! +-,! +**-5*-(+&,! .',%! &',! ;,*,%;,%&! 4+-(+8/,! 0(! 56! +! /(%,+-!
-,2-,))(5%! ()! ,?9+/! &5! &',! /+&,%&! +%;!9%58),-4+8/,!4+-(+8/,!0(l!.',%,4,-!
&',! /+&,%&! 4+-(+8/,! ()! +854,! 1,-5! +%;! 1,-5! 5&',-.(),=! >',! 1,-5)! +-,! /,6&!
3,%)5-,;!58),-4+&(5%)!56!&',!;,*,%;,%&!4+-(+8/,=!

!
>58(&!75;,/)!+-,!&',!+**-5*-(+&,!75;,/)!&5!+%+/01,!&',!)+7*/,!8,3+9),!&',!
4+-(+8/,)! +-,!58),-4,;!5%/0!.',%! &',0! +))97,!+!4+/9,!2-,+&,-! &'+%! 1,-5!
D35--,)*5%;(%2! &5! &',! 3+),)! (%! .'(3'! 6(-7)! '+4,! *+&,%&,;G! +%;! 1,-5!
5&',-.(),=!!
$%;,,;:!&',!75;,/!3+%%5&!8,!,)&(7+&,;!80!5-;(%+-0!/,+)&!)?9+-,!8,3+9),!56!
&',! -,/,4+%&!*-,),%3,!56!58),-4+&(5%)!,?9+/! &5! 1,-5! D35--,)*5%;(%2! &5! +//!
&',!6(-7!&'+&!'+4,!1,-5!*+&,%&)G=!!
>',!5&',-!'0*5&',),)!5%!*+&,%&)!(%;(3+&5-)!8,&.,,%!6+7(/0!+%;!%5&!6+7(/0!
6(-7)! +-,! &,)&,;! .(&'! &',! (%;,*,%;,%&! )+7*/,)! >! &,)&! &'+&! 357*+-,)! &',!
7,+%!)35-,)!56!&.5!2-59*)!5%!+!2(4,%!4+-(+8/,=!
S//! )&+&()&(3+/! 3+/39/+&(5%)! +-,! *,-65-7,;! .(&'! &',! )56&.+-,! *+3L+2,!
Z&+&+h$M!"@=!
!
4. Results and Analysis 
 
$%!5-;,-!&5!,_+7(%,!79/&(35//(%,+-(&0:!.,!3+/39/+&,;!&',!4+-(+%3,!(%6/+&(5%!
6+3&5-!D`$[G=!`$[)!+-,!8,&.,,%!"=AY!+%;!"=BY:!.'(3'!()!8,/5.!&',!-9/,<56<
&'978!39&566!56!P:!&'9)!())9,)!56!79/&(35//(%,+-(&0!;5!%5&!),,7!&5!*-57*&!
35%3,-%=!
>+8/,! A+! (//9)&-+&,;! &',! -,)9/&)! 56! &',! /52(&!75;,/! ,)&(7+&(%2! &',! 6+3&5-)!
&'+&!+66,3&! &',! /(L,/('55;! &5!*+&,%&!+%;!>+8/,!A8! (//9)&-+&,;! &',! -,)9/&)!56!
&',! &58(&! 75;,/! ,)&(7+&(%2! &',! 6+3&5-)! &'+&! +66,3&! &',! 6(-7b)! %978,-! 56!
*+&,%&)=!C,!3+%!58),-4,!&'+&!&',-,!()!/(&&/,!;(66,-,%3,!8,&.,,%!&',!75;,/):!
(%!6+3&! &',!/52(&!75;,/)!359/;!8,!35%)(;,-,;!+!*+-&(39/+-!3+),!56!&',!&58(&!
5%,)!+%;!&',0!35%4,0!&',!)+7,!(%65-7+&(5%!65-!&',!*+-&!-,/+&,;!&5!&',!1,-5!
4+/9,)!56!&',!;,*,%;,%&!4+-(+8/,=!!
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$%),-&!>+8/,)!A+!+%;!A8!
+859&!',-,!

!
S)! ,_*,3&,;:! (%! +//! 75;,/)! &',! '(2'! &,3'%5/520! (%;9)&-(,)! 4+-(+8/,)! +-,!
)(2%(6(3+%&!+%;!*5)(&(4,!85&'!.(&'!&',!K+4(&&!&+_5%570!DPavitt_rsspecG!+%;!
&',!HdMU!3/+))(6(3+&(5%! DOecd_highG=!>',! 357*+%(,)! 5*,-+&(%2! (%! &',),!
6(,/;)! D(%! *+-&(39/+-! *'+-7+3,9&(3+/)! +%;! 8(5&,3'%5/520G! -,352%(1,! &',!
(7*5-&+%3,!56!*+&,%&(%2!+%;!9)9+//0!'+4,!+%! (%&,-%+/!;,*+-&7,%&!,%&(-,/0!
;,;(3+&,!&5!&',!*-5&,3&(5%!56!(%&,//,3&9+/!*-5*,-&0!-(2'&)=!
>',!4+-(+8/,)!-,/+&,;!.(&'!7,;(97!&,3'%5/520!(%;9)&-(,)!+-,!+/)5!*5)(&(4,!
89&! /,))! )(2%(6(3+%&! -,/+&,;! .(&'! *+&,%&(%2! DPavitt_escala +%; 
Oecd_medlow)=!>'()! -,)9/&! ()! 35',-,%&!.(&'!U59L+)! +%;!Z.(&1,-! D"II@G=!
>',!+9&'5-)!*-54(;,!,4(;,%3,!&'+&!&',!-+&,!56!-,&9-%!65-!NcU!()!2-,+&,-!65-!
&'5),!6(-7)!5*,-+&(%2!(%!'(2'/0!35%3,%&-+&,;!(%;9)&-(,)=!
S)!,_*,3&,;:!6(-7!)(1,!DSales_2009) *5)(&(4,/0!+66,3&)!*+&,%&(%2!+3&(4(&(,)=!
S)!,_*/+(%,;!80!K(%;+;5!,&!+/=!D@F"FG:!)(1,!(%3-,+),)!&',!7+-L,&!4+/9+&(5%!
56!+!6(-7b)!NcU!)*,%;(%2!)(%3,!)(1,!*-54(;,)!,35%57(,)!56!)3+/,:!,+)(,-!
+33,))! &5! 3+*(&+/! 7+-L,&):! +%;! NcU! 35)&! )*-,+;(%2=!V5-,54,-:! Z3,//+&5!
D@FFYG! )&9;0(%2! +! 3-5))<(%;9)&-(,)! *+%,/! 56! JFB! $&+/(+%! 357*+%(,)! -,*5-&!
&',!)&-5%2!8(+)!56!*+&,%&(%2!+3&(4(&0!&5.+-;)!/+-2,-!357*+%(,)!(%!&',!$&+/(+%!
,35%570:!)'5.(%2!&'+&!&'()!8(+)!56!*+&,%&(%2!+3&(4(&0!&5.+-;)!/+-2,-!6(-7)!
7(2'&! 8,! *+-&(+//0! ,_*/+(%,;! 80! &',! '(2',-! 3+)'! 6/5.! ;,*,%;,%3,! 56!
)7+//,-!$&+/(+%!357*+%(,)=!!!
>',! 75;,/)! -,*5-&,;! (%! >+8/,! A+! +%;! A8! *+-&(+//0! )9**5-&,;! 59-! 6(-)&!
'0*5&',)()!&'+&!6+7(/0!6(-7)!*+&,%&!/,))!&'+%!%5%!6+7(/0!6(-7)=!!
>',! 6+7(/0! 4+-(+8/,! ()! %,2+&(4,! (%! +//! 75;,/)! "<"T:! 89&! 5%/0! 6+7(/0!
(%6/9,%3,!()!)/(2'&/0!)(2%(6(3+%&!D75;,/!B#!m!j!<F="I:!*!n!=FP:!75;,/!J#!m!j!<
F="T:!*!n!="F:!75;,/!"@#!m!j!<"=A":!*!n!=FP:!75;,/!"T#!m!j!<"=FP:!*!n!="FG:!
+6&,-!35%&-5//(%2!65-!&',!(%;9)&-0!4+-(+8/,):!&',!6(-7)b!0,+-)!+%;!&',!6(-7)b!
)(1,=!>',-,65-,:!&'()!)9**5-&)!&',!*-,4+/,%&!+%;!&-+;(&(5%+/!4(,.!(%!6+7(/0!
89)(%,))! /(&,-+&9-,:! .'(3'! 35%)(;,-)! &',),! 6(-7)! +)! -()L! +;4,-),! +%;!
+66,3&,;!80!3+)'!6/5.!35%)&-+(%&)=!
!

$%),-&!>+8/,!B!+859&!',-,!
!
N,2+-;(%2!&',!'0*5&',),)!5%!&',!(%4,%&5-)b!2-59*!DE@+!+%;!E@8G:!>+8/,!B!
-,*5-&! &',! (%;,*,%;,%&! )+7*/,!>! &,)&=!K<4+/9,! ()! (%6,-(5-! +&! &',! &'-,)'5/;!
F=FP:! (%;(3+&(%2! &'+&! &',! 7,+%)! 56! &',! &.5! 2-59*)! +-,! )(2%(6(3+%&/0!
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;(66,-,%&:! 35%6(-7(%2! &'+&! &',! (%4,%&5-)! 2-59*! )(1,! ()! )7+//,-! (%! 6+7(/0!
6(-7)=!
>',!'(2'!*-,),%3,!56!+!6+7(/0!(%4,%&5-!(%!&',!*+&,%&)!'5/;!80!6+7(/0!6(-7)!
.+)!,4(;,%&!+/-,+;0!(%!&',!;,)3-(*&(4,!)&+&()&(3)!DF=YA:!>+8/,!"G=!S!69-&',-!
+%+/0)()!&+89/+&(%2!&',!;()&-(89&(5%!56!6+7(/0!(%4,%&5-)!8,&.,,%!6+7(/0!+%;!
%5%!6+7(/0!6(-7)!+//5.!9)! &5!*5)(&(4,/0!+%).,-! &5! &',!),35%;!'0*5&',)():!
&'9)! 35%6(-7(%2! +! )(2%(6(3+%&! *-,),%3,! 56! +%! (%4,%&5-! .(&'! &',! )+7,!
)9-%+7,!56!&',!6+7(/0!(%!&',!6+7(/0!6(-7)=!
!!

$%),-&!>+8/,!P!+%;!>+8/,!T!
+859&!',-,!

!
C(&'! &',! &'(-;! '0*5&',)()! .,! )9**5),;! &'+&! &',! 6+7(/0! +%;! %5%! 6+7(/0!
6(-7)!.,-,!;(66,-,%&!+/)5!(%!&',!.+0!56!*+&,%&(%2:!&'9)!)'5.(%2!+!*+&&,-%!56!
*+&,%&)b!3'+-+3&,-()&(3)!;(4,-),=!
>',!-,)9/&)!-,*5-&,;!(%!>+8/,!P!;5%b&!)9**5-&!59-!'0*5&',)()=!>',!6(%;(%2!
()! %5&! )9-*-()(%2Q! (%! 6+3&! &',! /+3L! 56! ;(66,-,%3,)! (%! *+&,%&)b! 8-,+;&':!
5-(2(%+/(&0!+%;!)3(,%3,!()!*-58+8/0!;9,!&5!&',!6+3&!&'+&!+/75)&!+//!&',!6(-7)!
;,/,2+&,!&',!*+&,%&(%2!*-53,))!&5!)*,3(+/(1,;!+2,%3(,)!+%;!(%&,-7,;(+-(,):!
&'+&! *-54(;,! &',! *+&,%&)b! +%;! )3(,%&(6(3! 3(&+&(5%)! (%! +! )&+%;+-;! +%;!
*-56,))(5%+/(1,;!.+0=!
 
5. Conclusions 
!
>'()! )&9;0! -,*-,),%&)! +! 6(-)&! )&,*! (%! ,_*/5-+&(5%! 56! ;(66,-,%3,)! 8,&.,,%!
6+7(/0! +%;! %5%<6+7(/0! 89)(%,)),)! (%! &',! *-53,)),)! +))53(+&,;! .(&'!
(%%54+&(5%=!Z&+-&(%2!6-57!+!*,-)*,3&(4,!(%!.'(3'!6+7(/0!6(-7)!-,*-,),%&!+!
;()&(%3&! )53(+/! 35%&,_&:! .(&'! 85&'! *5&,%&(+/! 35%)&-+(%&)! +%;! 8,%,6(3(+/!
+)*,3&):! .,! '+4,! ,_+7(%,;! .',&',-! 6+7(/0! 6(-7)! ;5! ;(66,-! )(2%(6(3+%&/0!
6-57!%5%<6+7(/0!6(-7)!(%!&,-7)!56!*+&,%&(%2!+3&(4(&0!+%;!*-53,)),)=!
H9-! -,)9/&)! *+-&(+//0! )9**5-&! 59-! 6(-)&! '0*5&',)():! 7,+%(%2! &'+&! 6+7(/0!
6(-7)!&,%;!&5!*+&,%&!/,))!&'+%!%5%!6+7(/0!6(-7)=!>'()!()!35%)()&,%&!.(&'!&',!
*-,4+/,%&! 4(,.! (%! &',! /(&,-+&9-,! 357(%2! 85&'! 6-57! +2,%30! &',5-0! +%;!
8,'+4(5-+/!75;,/):!.'(3'!35%)(;,-)!&'+&!6+7(/(,)!+-,!75-,!-()L!+4,-),!+%;!
)98X,3&! &5! .,+/&'! *-5&,3&(5%! 35%)&-+(%&)! DO,--5%,! ,&! +/=:! @F"FQ! W57,1<
V,X(+! ,&! +/=:! @F""Q! W57,1<V,X(+! ,&! +/=:! @FFYG=! H9-! -,)9/&)! +-,! 35',-,%&!
.(&'! O92+7,//(! ,&! +/=:! D@F"@G! .'5! 6(%;! &'+&! $&+/(+%! 6+7(/0! 6(-7)! '+4,! +!
75-,!%,2+&(4,!+&&(&9;,!&5.+-;!NcU!+)!357*+-,;!&5!&'5),!6(-7)!(%!.'(3'!
&',!7+%+2,7,%&!&,+7!()!%5&!3-93(+//0!(%6/9,%3,;!80!+!*-5*-(,&+-0!6+7(/0=!!
C,! '+4,! +/)5! 659%;! &'+&! &',! *+&,%&(%2! +3&(4(&0! 4+-(,)! +335-;(%2! &5! &',!
),3&5-!56!+3&(4(&0!+%;! &',!)(1,!56! &',! 6(-7=!V5-,54,-:!.,! -,352%(1,;! &'+&!
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(%;9)&-0:!)(1,!+%;!6+7(/0!(%6/9,%3,!+-,!(%&,--,/+&,;=![5-!,_+7*/,:!&',!)7+//!
+%;!7,;(97!)(1,!359/;!-,6/,3&!&',!.(//(%2%,))!56!&',!6+7(/0!&5!7+(%&+(%!&',!
357*+%0b)!35%&-5/=!!
>',! ),35%;! '0*5&',),)! +-,! 85&'! 35%6(-7,;=! >',! (%4,%&5-)! 2-59*! )(1,! ()!
)7+//,-! (%! 6+7(/0! 6(-7)=! >'()! 6(%;(%2! ()! 35',-,%&! .(&'! &',! 7+(%! -,)9/&!
58&+(%,;!(%!6+7(/0!89)(%,)),)!/(&,-+&9-,=![+7(/0!6(-7)!&,%;!&5!5*,%!9*!/,))!
&5! %97,-59)! ,_&,-%+/! 7,78,-)! DZ3'9/1,! ,&! +/=:! @FFAG=! H9-! -,)9/&)! +/)5!
35%6(-7!+!)(2%(6(3+%&!*-,),%3,!56!+%!(%4,%&5-!.(&'!&',!)+7,!)9-%+7,!56!&',!
6+7(/0! (%! 6+7(/0! 6(-7)=! K+-,%&+/! +/&-9()7! DZ3'9/1,! ,&! +/=:! @FFAG:!
*,-)5%+/()7! DM+-%,0:! @FFPQ! M'9+! ,&! +/=:! "IIIG:! *-,5339*+&(5%! 65-!
6+7(/0h6(-7! -,*9&+&(5%! DR,<O-,&5%! V(//,-! +%;! V(//,-:! @FFTG:! )&-+&,2(3!
*-5_(7(&0!+%;!*,-)()&,%3,!D^5-;?4()&:!@FFPG!'+4,!+/-,+;0!8,,%!(;,%&(6(,;!
80!*-,4(59)!-,),+-3'=!E,-,!.,!)'5.!&'+&!(&!()!/(L,/0!&'+&!&',0!3+%!+3&9+//0!
'+4,! &+%2(8/,! 5-2+%(1+&(5%+/! 35%),?9,%3,)! 5%! '97+%! -,)59-3,! *-53,)),)!
-,/+&,;!&5!(%%54+&(5%!+3&(4(&(,)=!
[(%+//0:!.,!'0*5&',)(1,;! &'+&! &'()!;(66,-,%3,!.59/;!'+4,! (%6/9,%3,;!+/)5!
&',!.+0!56!;5(%2! -,),+-3'!+%;! &',-,65-,! &',!3'+-+3&,-()&(3)!56! &',!*+&,%&=!
E5.,4,-:!&'()!.+)!%5&!35%6(-7,;!80!&',!6(%;(%2)=!K-58+8/0:!&.5!5**5)(&,!
,66,3&)!566),&!,+3'!5&',-=!H%!5%,!)(;,:!&',!'(2',-!6+7(/(+-!3577(&7,%&!+%;!
;,,*! L%5./,;2,! 56! &',! 89)(%,))! D^5-;?4()&:! @FFPG! 3+%! 7+L,! 6+7(/0!
89)(%,)),)!75-,!+339-+&,!(%!75%(&5-(%2!&',!*+&,%&(%2!+**/(3+&(5%!*-53,)):!
*-,4,%&(%2! 5&',-! 357*,&(&5-)! 6-57! ,%3-5+3'(%2! 5%! &',(-! &,3'%5/52(3+/!
\)*+3,]! .(&'! 357*,&(%2! *-5;93&)=! H%! &',! 5&',-! )(;,:! )&-5%2,-! 6(%+%3(+/!
35%)&-+(%&)! DK59&1(59-():! @FF"Q! V()'-+! +%;! V3M5%+92'0:! "IIIQ!
V3M5%+92'0!,&!+/=:!@FF"G!+%;!'97+%!-,)59-3,!-,)&-(3&(5%)!DZ3'9/1,!,&!+/=:!
@FFAG!(7*5),;!80!6+7(/(+-!35%&-5/!3+%!%,2+&(4,/0!+66,3&!*+&,%&(%2!3/+(7)=!!
>',),!-,)9/&)!)',;!/(2'&!5%!&',!*5))(8/,!,66,3&)!56!&',!;,,*!+%;!*,-4+)(4,!
(%45/4,7,%&!56!&',!6+7(/0!(%!&',!)&-+&,2(3!+3&(4(&(,)!56!&',!6(-7=!C,!8,/(,4,!
&'+&! 6539)(%2! 5%/0! 5%! 6(-7! 6(%+%3(+/! *,-65-7+%3,! 3+%! 8,! 7()/,+;(%2!
8,3+9),! &',!35%),?9,%3,)!56! 6+7(/(+-!3577(&7,%&!+%;! (%6/9,%3,!5%! 6(-7!
-,)9/&)! 7(2'&! 8,! 7(&(2+&,;! 80! ,_&,-%+/! 6+3&5-)! D,=2=:! 6(-7! ),3&5-! 5-! 6(-7!
)(1,G=!>',-,65-,:!(&!.59/;!8,!(7*5-&+%&!65-!)3'5/+-)!&5!6539)!5%!&',!(7*+3&!
56! (%&,-%+/! ;0%+7(3)!5%! -,/,4+%&! )&-+&,2(3! *-53,)),):! )93'! +)! (%%54+&(5%=!
W+(%(%2! L%5./,;2,! +859&! &',),! (%&,-%+/! -,)9/&)! 3+%! ',/*! 35%)9/&+%&):!
6+7(/0!&',-+*()&)!+%;!&'5),!.'5!5*,-+&,!(%!*+&,%&(%2!566(3,)!+%;!+2,%3(,)!
(%! &',(-! +3&(4(&0:! 80! *-54(;(%2! &',7! +! 3/,+-,-! 6-+7,.5-L! 56! &',!
35%),?9,%3,)!56!.'+&!+3&9+//0!'+**,%)!(%)(;,!5-2+%(1+&(5%+/!859%;+-(,)=!!
C,! -,352%(1,! &'+&! &'()! ()! +! *-,/(7(%+-0! -,)9/&:! .(&'! &',! 7+(%! /(7(&+&(5%!
-,2+-;(%2!&',!)*,3(6(3(&0!56!59-!)+7*/,Q!.,!+3L%5./,;2,!&'+&!35%)(;,-(%2!
5%/0!$&+/(+%!6(-7)!/(7(&)!&',!2,%,-+/(1+8(/(&0!56!&',!-,),+-3'=!>',-,65-,:!59-!
58),-4+&(5%)!79)&!8,! (%&,-*-,&,;!3+9&(59)/0:!89&! &',0!3+%!'+4,! (7*5-&+%&!
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(7*/(3+&(5%)! 65-! 6+7(/0! 89)(%,)),)! +%;! +/)5! 65-! *5/(30! 7+L,-)! +%;!
(%)&(&9&(5%)=!K+&,%&)!3+%!*/+0!+%!(7*5-&+%&!-5/,!(%!\)(2%+/(%2]!&',!4+/9,!56!
+! 6(-7b)! &,3'%5/520!+%;! (%4,%&(4,%,)):!85&'!,_&,-%+//0! &5! &',!7+-L,&!+%;!
(%&,-%+//0!&5!,7*/50,,)=!>',!*5&,%&(+/!+%;!9&(/(&0!56!&',),!&55/)!)'59/;!8,!
&+92'&! 80! ,;93+&(5%+/! (%)&(&9&(5%)! +%;! 35%)(;,-,;! 80! *5/(30! 7+L,-):!
,)*,3(+//0!(%!6+7(/0!89)(%,))!35%&,_&)=!H9-!-,),+-3'!3+%!*-54(;,!+!6-9(&69/!
+4,%9,!65-!69&9-,!(%4,)&(2+&(5%=![9-&',-!-,),+-3'!)'59/;!6539)!5%!)&-+&,2(3!
*-53,)),):! )93'! +)! (%%54+&(5%:! ;(4,-)(6(3+&(5%! +%;! (%&,-%+&(5%+/(1+&(5%! 56!
6+7(/0!89)(%,)),):!(%4,)&(2+&(%2!%5&!5%/0!6(-7!-,)9/&)!;(66,-,%3,):!89&!+/)5!
(%&,-%+/!5-2+%(1+&(5%+/!+3&(4(&(,)!65-!(%)&+%3,!5%!'97+%!-,)59-3,!*-53,)),)!
5-!L%5./,;2,!)'+-(%2:!.'(3'!3+%!/,+;!&5!;(66,-,%&!'(2',-!/,4,/!59&357,)=!
S/)5:! )(7(/+-! (%4,)&(2+&(5%)! )'59/;! 8,! 35%;93&,;! (%! 359%&-(,)! 5&',-! &'+%!
$&+/0!(%!5-;,-!&5!(%3-,+),!&',!,_&,-%+/!4+/(;(&0!56!59-!-,)9/&)=!
!
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Tables 
!
Table 1 - U,6(%(&(5%!56!)&9;0!4+-(+8/,)!+%;!;,)3-(*&(4,!)&+&()&(3)= 
Variable Description V,+% ZU! V(%! V+_!
PATENTS 
VARIABLES  ! ! ! !

Pat_dum U9770j"!65-!6(-7)!.(&'!+&!/,+)&!5%,!
*+&,%&! F=AT! F=BJ! F! "!

Num_Pat ^978,-!56!&5&+/!*+&,%&)!'5/;!80!+!6(-7! J=B@! BF=JF F! ABA!

Pat_Breadth V+_(797!%978,-!56!659-<;(2(&!$KM!3/+)),)!(%&5!.'(3'!+!*+&,%&!()!3/+))(6(,;=! ""=B@ "Y=AT F! JB!

Pat_Original E,-6(%;+'/!(%;,_!5%!659-<;(2(&!$KM<
3/+)),)!56!3(&,;!*+&,%&)=! F=AF! F=@T! F! F=YP!

Pat_Science 
S4,-+2,!7,+)9-,!56!)3(,%&(6(3!8+),!
59&)(;,!&',!*+&,%&)!)0)&,7!56!+!6(-7b)!
*+&,%&)=!

F=FI! F="I! F! F=JA!

Pat_Inventors S4,-+2,!%978,-!56!(%4,%&5-)!(%!+!6(-7b)!*+&,%&)=! "=JA! "=FA! "! B=IP!

Fam_Invento
r 

K-,),%3,!56!+%!(%4,%&5-!.(&'!&',!)+7,!
)9-%+7,!56!&',!6+7(/0!(%!&',!6+7(/0!6(-7)! F=YA! F=BP! F! "!

FAMILY 
VARIABLES      

Fam1 
U9770j"!(6!75-,!&'+%!PFik"!56!
5.%,-)'(*!8,/5%2)!&5!6+7(/0!7,78,-)!
D*,5*/,!.(&'!&',!)+7,!)9-%+7,G=!

F=PJ! F=BI! F! "!

Fam2 
U9770j"!(6!75-,!&',!&.5!85+-;!
7,78,-)!+-,!6+7(/0!7,78,-)!D*,5*/,!
.(&'!&',!)+7,!)9-%+7,G=!

F=PT! F=PF! F! "!

Fam_inf K,-3,%&+2,!56!6+7(/0!7,78,-)!5%!85+-;=! F=B"! F=AI! F! "!
CONTROLS ! ! ! ! !

Pavitt_rsspec

U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!
&',!65//5.(%2!(%;9)&-(,)#!V+3'(%,-0!+%;!
,?9(*7,%&:!d/,3&-(3+/!7+3'(%,-0!+%;!
+**+-+&9):!N+(/-5+;!+%;!85+&!89(/;(%2!+%;!
,?9(*7,%&:!V,;(3+/:!*-,3()(5%!+%;!
5*&(3+/!(%)&-97,%&)Q!*'+-7+3,9&(3+/)=!

! ! ! !

Pavitt_tradiz

U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!
&',!65//5.(%2!(%;9)&-(,)#!655;!*-5;93&):!
&,_&(/,):!3/5&',)!+%;!/,+&',-:!.55;!+%;!
.55;!*-5;93&):!89(/;(%2!7+&,-(+/)!+%;!
3,-+7(3:!8+)(3!7,&+/)!+%;!6+8-(3+&,;!
7,&+/!*-5;93&):!/(2'&(%2!*-5;93&):!
69-%(&9-,!+%;!5&',-!7+%96+3&9-(%2!
DX,.,/):!)*5-&!+%;!79)(3!(%)&-97,%&):!
&50):!2/+)),)G=!

F=@J! F=BP! F! "!

Pavit_escala 
U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!+//!
&',!7+%96+3&9-(%2!+3&(4(&(,)!%5&!/()&,;!
+854,!

F=@"! F=BF! F! "!
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Oecd_high 

U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!
&',!65//5.(%2!(%;9)&-(,)#K'+-7+3,9&(3+/)Q!
H66(3,:!+3359%&(%2!+%;!357*9&(%2!
7+3'(%,-0Q!N+;(5:!>`!+%;!
35779%(3+&(5%)!,?9(*7,%&Q!V,;(3+/:!
*-,3()(5%!+%;!5*&(3+/!(%)&-97,%&)Q!
d/,3&-(3+/!7+3'(%,-0!+%;!+**+-+&9)Q!
V5&5-!4,'(3/,):!&-+(/,-)!+%;!),7(<&-+(/,-)Q!
M',7(3+/)Q!N+(/-5+;!,?9(*7,%&!+%;!
&-+%)*5-&!,?9(*7,%&Q!V+3'(%,-0!+%;!
,?9(*7,%&=!

F=@I! F=BP! F! "!

Oecd_medlow

U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!
&',!65//5.(%2!(%;9)&-(,)#!O9(/;(%2!+%;!
-,*+(-(%2!56!)'(*)!+%;!85+&)Q!N988,-!+%;!
*/+)&(3)!*-5;93&)Q!M5L,:!-,6(%,;!
*,&-5/,97!*-5;93&)!+%;!%93/,+-!69,/Q!
H&',-!%5%<7,&+//(3!7(%,-+/!*-5;93&)Q!
O+)(3!7,&+/)!+%;!6+8-(3+&,;!7,&+/!
*-5;93&)=!

F="J! F=AI! F! "!

Oecd_low 

U9770j"!65-!357*+%(,)!5*,-+&(%2!(%!
&',!65//5.(%2!(%;9)&-(,)#!V+%96+3&9-(%2Q!
N,303/(%2Q!C55;!*9/*:!*+*,-:!*+*,-!
*-5;93&):!*-(%&(%2!+%;!*98/()'(%2Q![55;!
*-5;93&):!8,4,-+2,)!+%;!&58+335Q!
>,_&(/,):!&,_&(/,!*-5;93&):!/,+&',-!+%;!
655&.,+-=!

F="T! F=AY! F! "!

Serv_highkn
ow 

U9770j"!65-!357*+%(,)!566,-(%2!'(2'!
L%5./,;2,!(%&,%)(4,!),-4(3,)#!
&,/,35779%(3+&(5%):!(%65-7+&(3)!+%;!
35%%,3&,;!+3&(4(&(,):!-,),+-3'!+%;!
;,4,/5*7,%&:!+(-!+%;!.+&,-!&-+%)*5-&!
),-4(3,):!89)(%,))!),-4(3,):!6(%+%3(+/!
+3&(4(&(,)!

F="Y! F=AJ! F! "!

Serv_other 

U9770j"!65-!357*+%(,)!566,-(%2!&',!
65//5.(%2!),-4(3,)#!-,&+(/:!3+-!6(_(%2:!
'5&,/)!+%;!-,)&+9-+%&):!2-59%;!
&-+%)*5-&+&(5%!+%;!35%%,3&,;!+3&(4(&(,):!
&-+4,/!+2,%30=!

F="I! F=AI! F! "!

Firms_years ^978,-!56!0,+-)!6-57!6(-7b)!659%;+&(5%=! @@=FJ "A=TA "! JT!

Sales_2009 [(-7)b!)+/,)!(%!@FFI!(%!&'59)+%;)!d9-5=! APJI
T!

JYIP
P!

"T=T
Y!

JY@@
AI!

!
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Table 2 - M5--,/+&(5%)!56!&',!35%&(%959)!)&9;0!4+-(+8/,) 
 
 1 2 3 4 5 6 7 

1. Num_Pat <! ! ! ! ! ! !

2. Pat_Breadth =PT! <! ! ! ! ! !

3. Pat_Original =@F! =@I! <! ! ! ! !

4. Pat_science =BP! =BP! <=F@! <! ! ! !

5. Pat_inventors =BY! =AJ! =@T! =@@! <! ! !

6. Fam_inf <="P! <="F! <="@! <="F! <=@J! <! !

7. Firms_years <=FT! =FT! =F"! =FT! <=""! ="T! <!

8. Sales_2009 =BA! =Y@! =FP! =AI! =AF! <="J! <=F"!
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Table 3a - >',!;,&,-7(%+%&)!56!&',!*+&,%&(%2!+3&(4(&0!D/52(&!75;,/)G= 
! Model 

1 
Model 

2 
Model 

3 
Model 

4 
Model 

5 
Model 

6 
Model 

7 
Model 

8 
! Logit a Logit a Logit a Logit a Logit a Logit a Logit a Logit a 
`SN$SORdZ K+&v;9

7!
K+&v;9
7!

K+&v;9
7!

K+&v;9
7!

K+&v;9
7!

K+&v;9
7!

K+&v;9
7!

K+&v;9
7!

K+4(&&v-))*,3! F=ABll!
DF="FG!

F=ATll!
DF="FG!

F=ABll!
DF="FG!

F=ATll!
DF="FG!

! ! ! !

K+4(&&v&-+;(1! F=""!!
DF="@G!

F="@!
DF="@G!

F="F!
DF="@G!

F="B!
DF="YG!

! ! ! !

K+4(&&v,)3+/+! F=AFl!!
DF="@G!

F=AAll!
DF="@G!

F=AAll!
DF="@G!

F=ABll
DF="PG!

! ! ! !

H,3;v'(2'! ! ! ! ! F=AIll!
DF="FG!

F=BFll!
DF="FG!

F=AIll!!
DF="FG!

F=BFll!!
DF="FG!

H,3;v7,;/5. ! ! ! ! F=@Aw!
DF="@G!

F=@Pl!
DF="@G!

F=@Aw!
DF="@G!

F=@Tl!
DF="@G!

H,3;v/5.! ! ! ! ! F=FA!!
DF="AG!

F=FP!
DF="@G!

F=F@!
DF="@G!

F=FT!
DF="@G!

Z,-4v'(2'L%5
.!

F="F!
DF="BG!

F=FI!
DF="BG!

F=FI!
DF="BG!

F=FJ!
DF="BG!

F=FI!
DF="BG!

F=FJ!
DF="BG!

F=FI!
DF="BG!

F=FY!
DF="BG!

[(-7)v0,+-)! F=F"!!!
DF=F@G!

F=F"!
DF=F@G!

F=F"!
DF=F@G!

F=F"!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!
DF=F@G!

F=F"!
DF=F@G!

F=F"!
DF=F@G!

Z+/,)v@FFIv('
)!

F=FYll!
DF=F@G!

F=FTll!
DF=F@G!

F=FTll!
DF=F@G!

F=FTll
DF=F@G!

F=FTll!
DF=F@G!

F=FTll!
DF=F@G!

F=FTll!
DF=F@G!

F=FPl!
DF=F@G!

[+7(/0![(-7)! ! ! ! ! ! ! ! !

[+7"! ! <F=""!
DF=FYG!

! ! ! <F=FI!
DF=FYG!

! !

[+7@! ! ! <F=FI!
DF=FYG!

! ! ! <F=FT!
DF=FYG!

!

[+7v(%6! ! ! ! <F="Il!
DF=FIG!

! ! ! <F="Tw!
DF=FIG!

RN! @DYG! A@=FIll! AB=AIll AA=IJll AT=YFll AJ="Yll AI=T"ll AI=TAll! B"="Yll!
K),9;5!N@! F="FT! F=""B! F=""A! F="@@! F="@T! F="A"! F="A@! F="AY!
H8),-4+&(5%)! @A"! @A"! @@I! @A"! @A"! @A"! @@I! @A"!
Note.!N589)&!)&+%;+-;!,--5-)!+-,!(%!*+-,%&',)()=!+!V+-2(%+/!,66,3&)!35,66(3(,%&)!+-,!
)'5.%=!!
w! *!n!="F!
l! *!n!=FP!
ll! *!n!=F"!
!
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Table 3b - >',!;,&,-7(%+%&)!56!&',!*+&,%&(%2!+3&(4(&0!D&58(&!75;,/)G=!
! Model 9 Model 

10 
Model 

11 
Model 

12 
Model 

13 
Model 

14 
Model 

15 
Model 

16 
! Tobit Tobit Tobit Tobit Tobit Tobit Tobit Tobit 
`SN$SORdZ! ^97vK

+&!
^97vK
+&!

^97vK
+&!

^97vK
+&!

^97vK
+&!

^97vK
+&!

^97vK
+&!

^97vK
+&!

M5%)&+%&! <J=FAll!
D"=P"G!

<Y=YAll
D"=P"G!

<Y=YAll
D"=P@G!

<T=IIll
D"=P@G!

<Y=AJll!
D"=BTG!

<Y="Tll!
D"=BTG!

<Y=@@ll!
D"=BTG!

<T=PIll!
D"=BJG!

K+4(&&v-))*,3! "=IPll!DF=TBG!
@=FIll!
DF=TPG!

"=IPll!
DF=TBG!

@=FJll
DF=TBG! ! ! ! !

K+4(&&v&-+;(1! F=@J!!
DF=Y"G!

F=BF!!
DF=Y"G!

F=@B!!
DF=Y"G!

F=PF!!
DF=Y@G! ! ! ! !

K+4(&&v,)3+/+! "=@Pw!!
DF=YBG!

"=AJw!!
DF=YBG!

"=BFw!!
DF=YPG!

"=BIl!
DF=YBG! ! ! ! !

H,3;v'(2'! ! ! ! !
@="Yll!
DF=T@G!

@=@Bll!
DF=TAG!

@="Pll!
DF=T@G!

@=@All!
DF=T@G!

H,3;v7,;/5. ! ! ! !
F=JJ!!
DF=TJG!

F=II!!
DF=TIG!

F=IF!!
DF=TIG!

"=FJ!!
DF=TIG!

H,3;v/5.! ! ! ! !
<F=AF!!
DF=YTG!

<F="Y!!
DF=YYG!

<F=AP!!
DF=YTG!

<F=FP!!
DF=YYG!

Z,-4v'(2'L%5
.!

F=T@!
DF=YIG!

F=TF!
DF=YIG!

F=PT!
DF=YIG!

F=PA!
DF=YJG!

F=PT!
DF=YTG!

F=PB!
DF=YYG!

F=P@!
DF=YTG!

F=BI!
DF=YTG!

[(-7)v0,+-)! F=F"!!!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!!!
DF=F@G!

F=F"!!!
DF=F@G!

Z+/,)v@FFIv(
')!

F=T@ll!
DF="AG!

F=T@ll!
DF="AG!

F=T"ll!
DF="AG!

F=PPll
DF="AG!

F=PYll!
DF="AG!

F=PTll!
DF="AG!

F=PTll!
DF="AG!

F=P"ll!
DF="AG!

[+7(/0![(-7)! ! ! ! ! ! ! ! !

[+7"! ! <F=TJ!
DF=BAG!

! ! ! <F=P@!
DF=B@G!

! !

[+7@! ! ! <F=T@!
DF=BAG!

! ! ! <F=AJ!
DF=B@G!

!

[+7v(%6! ! ! ! <"=A"l!
DF=PJG!

! ! ! <"=FPw!
DF=PTG!

RN! @DYG! BA=YYll! BT=AFll BT="Yll BI=@Fll P"=P@ll PA=FBll PA=B"ll! PP=FPll!
K),9;5!N@! F=FYP! F=FJF! F=FJF! F=FJP! F=FJJ! F=FI"! F=FI@! F=FIP!
H8),-4+&(5%)! @A"! @A"! @@I! @A"! @A"! @A"! @@I! @A"!
Note.!N589)&!)&+%;+-;!,--5-)!+-,!(%!*+-,%&',)()=!!
w! *!n!="F!
l! *!n!=FP!
ll! *!n!=F"!
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Table 4 - M57*+-()5%!56!&',!7,+%!%978,-!56!(%4,%&5-)!(%!6+7(/0!+%;!%5%!
6+7(/0!6(-7) 

!
[+7"!
j!"!

[+7"!
j!F!

$%;,*,%;,%&!
&<&,)&!

p p!`+/9,!!

[+7@!
j!"!

[+7@!
j!F!

$%;,*,%;,%&!
&<&,)&!

p p!`+/9,!!
K+&v(%4,%&5-)! "=TBJ! @=""I! 0.0390! "=PT@! @="AA! 0.0099!
^5=!56!

58),-4+&(5%)!
BY! AJ! ! BP! BF! !

 
 
Table 5 – >+89/+&(5%! 56! &',! *-,),%3,! 56! 6+7(/0! (%4,%&5-)! (%! 6+7(/0! +%;!
%5%!6+7(/0!6(-7) 
!
! ! Fam1 !

F
am

_i
nv

en
to

r ! 0 1 Total 

F! AA! "@! BP!

"! P! AP! BF!

>5&+/! AJ! BY! JP!
 
 
Table 6 - M57*+-()5%! 56! &',! *+&,%&)b! 3'+-+3&,-()&(3)! (%! 6+7(/0! +%;! %5%!
6+7(/0!6(-7)!
 

! Fam1 
= 1 

Fam1 
= 0 

Independent 
t-test 

p – value  

Fam2 
= 1 

Fam2 
= 0 

Independent 
t-test 

p – value  
Pat_Breadth 
Pat_Original 
Cited_Patents 
Pat_science!

"A=@J!
F=@I!
B=P@!
F=FJ!

I="A!
F=A"!
B=TP!
F=FY!

F=@J!
F=TJ!
F=YY!
F=YT!

"@=YPT!
F=@PP!
B=BA@!
F=FTI!

I=I@P!
F=APP!
B=YBB!
F=FJ@!

F=BT!
0.08 
F=BI!
F=TI!

^5=!56!
58),-4+&(5%)!

BY! AJ! ! BP! BF! !

!
!

! ! Fam2  

F
am

_i
nv

en
to

r ! 0 1 Total 

F! AA! "A! BT!

"! Y! A@! AI!

>5&+/ BF! BP! JP!


