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ABSTRACT 
 

Skill Biased Technological and Organizational Change: 
Estimating a Mixed Simultaneous Equation Model 

Using the IAB Establishment Panel� 
 

Recent years have brought growing evidence for an increasing labour demand for high 
skilled and a deterioration of the labour position of less skilled employees. The two most 
common explanations for this finding are an increasing international trade and a skill biased 
technological change. Another possible source for this phenomenon, that has received less 
attention in the recent discussion, are organizational changes that might affect labour 
demand in an asymmetric way, too. This paper analyses the interdependencies between 
labour demand for high and low skilled employees, innovation activities and organizational 
changes. To this aim mixed simultaneous equation models are estimated using the IAB 
establishment dataset collected by the German Federal Employment Office. Our empirical 
results indicate that technological change in the form of product innovations increases the 
demand for high and reduces the demand for low skilled employees. Organizational changes 
on the other hand do not have any significant effect on the labour demand, but are closely 
related to innovations. 
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�À¿Á¸d±²���L����¦� °�`£G�� °ª²��¥d±��¡?»�¼F¢q�*¡°�° °§q�<�°§d ¶��±ß®¯¦� °³ ¸L�� ¶��³��<���< �¡�¦�®��W��¸¹��Ì�Ì,³�¦�¬d�<±¡Â¢L��£¤����¦® §d±ÉÃq±«±
��¬d¬Áª«�°ª¦��L��±b ���¡°�° °ª�<�°ª¦��q¡��¶¦ �<�q¡°§d ��@�°¢q����¦�¢q�< ��<�q�<�!¦�®~�°¢dª¡�³�¦¤¬d�<±j»����@©,ª«±«±[��¸d¸d±«��¥¹¦��°¢!³�¦�¬d�<±¡
���q¬¸L�?��¡°¸¹���<ª²��±b���°���<���°ª¦�����¦��°¢q����¦��q¡���Ë¤§q�<�q����¡,�� °ª¡°ª«�d¨ ®  �¦�³^�°¢q�@¸L�� ¶��³��<���< F ���¡°�° °ª�<�°ª¦��q¡�®¯¦� 
�¾�¤¸¹�ÂÌ�Ì5³�¦�¬d�<±¡?»
¼F¢q�2¡°§d¥q¡���Ë¤§q�<�¤�`��¦��q¡°ª¬d�< ¶���°ª¦��q¡`¸d �¦¤������¬ ��¡Æ®¯¦�±«±¦)©�¡�$ºÌW�l�°¢q�2¡�����¦��q¬"¡����<�°ª¦��"©���©,ª«±«±

¸d ���¡��<�¤��¡�¦�³��!�°¢q��¦� ��<�°ª�?��±���¦��q¡°ª¬d�< ¶���°ª¦��q¡��¥{¦�§d�*�°¢q��¬d�<���< °³*ª«�L���¤�¶¡�¦�®@±²��¥{¦�§q *¬d�<³���q¬bÅ5ª«�ÁÊ
�q¦?£G���°ª¦��Æ���<�°ª«£�ª«�°ª��¡F���q¬¦� °¨¤���dª«Ç)���°ª¦��L��±b��¢L���d¨���¡?»kÜ����<�°ª¦��!�°¢d ����@¦�®[�°¢dª¡5¸L��¸¹�< �¬d�?��±¡k©,ª«�°¢�°¢q�
����¦��q¦�³��<�° °ª�!¡°¸{���<ªÉÃL�?���°ª¦��-���q¬���¡°�°ª«³���°ª¦���¦�®F³*ªÉ¿d��¬2¡°ª«³�§d±«�¶���q��¦�§q¡ ��Ë¤§L���°ª¦��2³�¦�¬d�<±¡?»ÆÜ����ÀÊ
�°ª¦��Æ®¯¦�§d @ª«�¤�° �¦�¬Á§q����¡@�°¢q�AÌ¾Ä�Íµ��¡°�¶��¥d±«ª¡°¢d³��<���@¸L���q�<±ß���q¬�¸d ���¡��<�¤��¡,Ãq �¡°�@¬d��¡��< °ª«¸d�°ª«£¤���<£�ª¬d�<�q���
©,¢dª«±��¡����<�°ª¦��`Ãq£���¸d ���¡��<����¡��°¢q����¡°�°ª«³���°ª¦��� ���¡°§d±«��¡?»�Ïvª«�L��±«±«��Åb¡�¦�³�� ��¦��q�<±«§q¬Áª«�d¨Æ ��<³�� °´Á¡Â�� ��
¨Gª«£��<��ª«��¡����<�°ª¦���¡°ªÉ¿b»

� ����� ÕqØ � Õ �bæè�L� å�äÂØvé �)æèÙ Õ �{�Á�bæ Øvé �
¼F¢q�,��ª«³½¦�®L�°¢dª¡'¡��<�<�°ª¦��*ª¡v��¦@¨Gª«£¤�F�@¥d °ª�À®¹¦?£¤�< °£�ª�<©�¦�®L��¢q�k�°¢q��¦� ��<�°ª�?��±L�À¿Á¸{���<����¬�¬d�<���< °³*ª«�L������¡
¦�®�±²��¥{¦�§d ¬d�<³���q¬bÅkª«�d�q¦?£G���°ª¦�� ¬d���<ª¡°ª¦��q¡����q¬-¦� °¨¤���dª«Ç)���°ª¦��L��±@��¢L���d¨���¡?»�����£�ª«�d¨nª¬d�<�¤�°ªÉÃL��¬
¸{¦����<���°ª²��±��À¿Á¸d±²���L����¦� °�2£G�� °ª²��¥d±��¡����q¬2® §d�q�<�°ª¦��L��±F®¯¦� °³�¡?Åß©F�!©,ª«±É±,��¦��q¡°ª¬d�< *�°¢q�Æ��¸d¸d �¦�¸d °ª²�����
����¦��q¦�³��<�° °ª�A³�¦�¬d�<±«±«ª«�d¨�ª«���°¢q�Â�q�À¿Á��¡����<�°ª¦��[»

	�
��
���������������� �!��"$#

ÌW�-�°¢dª¡�¡����<�°ª¦��1©F�Æ©,ª«±«±�¬d�< °ª«£¤��®j���<��¦� �¬q�À³���L¬1��Ë¤§L���°ª¦��q¡�¥���¡°�¶�� °�°ª«�d¨n®  �¦�³ �°¢q��®¯¦�±«±¦)©,ª«�d¨
¨��<�q�< ¶��±~��¦G¡°�,® §d�q�<�°ª¦��&%

C = f(whigh, wlow, wapp, K, Y )
� (+�

©,¢q�< ��

C =
¼v¦��¶��±~��¦G¡°�

whigh =
����¨��� À������®¯¦� ,¢dª«¨G¢�¡°´�ª«±«±��¬��<³*¸d±¦?�¤����¡

wlow =
����¨��� À������®¯¦� ,±¦)©"¡°´�ª«±«±��¬Æ�<³*¸d±¦?�¤����¡

wapp =
����¨��� À������®¯¦� @��¸d¸d ��<���°ª����¡

K =
àF��¸dª«�¶��±v¡°��¦¤�¶´

Y =
Ñ@§d�°¸d§d�?»

������¡�¡°§d³�� �°¢L���Â��¢q�< ����� ����°¢d �����£G�� °ª²��¥d±�*ª«�d¸d§d��®j���<��¦� �¡?Åb�L��³��<±«���<³*¸d±¦)������¡A©,ª«�°¢n¢dª«¨G¢
���q¬�±¦)©���¬Á§q�?���°ª¦��[Å[ ���¡°¸{���<�°ª«£¤�<±«��Å

Lhigh

���q¬
Llow

Å~��¸d¸d ��<�¤�°ª����¡?Å
Lapp

Å~���q¬n¦��q�*Ë¤§L��¡°ªvÃd¿d��¬
ª«�d¸d§d�*®j���<��¦� ?Åk©,¢dª�¶¢1ª¡��?��¸dª«�¶��±@¡°��¦���´�ª«� (� � �+ÁÅ

K
»1¼F¢q��¨G �¦�§d¸º¦�®�¢dª«¨G¢ ¡°´�ª«±«±��¬-�<³*¸d±¦?�¤����¡

�°¢q�< ��<¥��`��¦��q¡°ª¡°��¡�¦�®F¡°´�ª«±«±��¬`©�¦� °´¤�< �¡A���q¬`©,¢dª«���*��¦�±«±²�� �©F¦� °´��< �¡�®¯¦� ÂË¤§L��±«ªÉÃL��¬��¶��¡°´Á¡?Å{©,¢q�< ��?��¡
±¦?©l¡°´�ª«±«±��¬Æ�<³*¸d±¦?�¤����¡,ª«�q�<±«§q¬d��§q�ÁÊk���q¬Æ¡��<³*ª¡°´�ª«±«±��¬�¥d±«§q�Â��¦�±«±²�� ����q¬�©,¢dª«���Â��¦�±«±²�� ,©F¦� °´��< �¡@��¡
©F�À±«±v��¡�¦�Ò�<ª²��±¡,®¯¦� �¡°ª«³*¸d±�Â�¶��¡°´Á¡?»
Ìj®{©F��¬d�ÀÃq�q�

Z
��¡��Â��¦�±«§d³*�£����<��¦� k��¦��q¡°ª¡°�°ª«�d¨ ¦�®

K
���q¬

Y
Å � (+�ß�?���!��±¡�¦Â¥¹�,©, °ª«�°���<�³�¦� ��

��¦��¤£¤�<�dª�<�¤��±É����¡
C = f(whigh, wlow, wapp, Z).

�¯ì4�
¼F¢q�< ���� ��*¡��<£¤�< ¶��±5��¦G¡°�Â® §d�q�<�°ª¦��q¡A©,¢dª��¢2�?����¥¹��§q¡���¬n��¦���¸d¸d �¦�¿Áª«³����� � (+�À» 'µ¼,¢q��³�¦G¡°�

( þ�ï¶ï78ßó?ôWÿ¾ï	�qó?ñ¤õ�Jqð��öò)ÿ¾ï¶ñ���ï¶ô6!`NQ=*)+2�>�ST-
) þ�ï¶ï,ï�- !�-b÷kó���ï¶ô6��ïÀúWò NQ=*)+2�?#� =*)+)+5*ST-
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	L�À¿Áª«¥d±�Âª¡,�°¢q���° À���q¡°±¦�¨���¦G¡°�,® §d�q�<�°ª¦���±�?��¬Áª«�d¨���¦*�°¢q��® ¦�±«±¦)©,ª«�d¨¡°¸¹���<ªÉÃL�?���°ª¦��

ln C = ln α0 +
∑

i∈I

αi ln wi +
1

2

∑

i∈I

∑

j∈I

αij ln wi ln wj

+
2∑

i=1

βi ln Zi +
1

2

2∑

i=1

2∑

j=1

βij ln Zi ln Zj

+
1

2

∑

i∈I

2∑

j=1

γij ln wi ln Zj

�¯ê4�

©,ª«�°¢
I = {high, low, app}

Å
αij = αji

Å
βij = βji

���q¬
γij = γji

»FÏq¦� ��¯ê4�F��¦*¥¹�Â¢q¦�³�¦�¨��<�q¦�§q¡
¦�®'¬d�<¨G ����K(�ª«��¸d °ª����¡?Åd�°¢q��®¯¦�±«±¦)©,ª«�d¨� ���¡°�° °ª�<�°ª¦��q¡�¢L�?£��Â��¦�¥¹��ª«³*¸¹¦G¡���¬'$

∑

i

αi = 1
���q¬ ∑

i

αij =
∑

j

αji =
∑

i

γij = 0.
�èí �

Þ�ªÉÈb�< ��<�¤�°ª²���°ª«�d¨��¯ê4��©,ª«�°¢Æ ¶�<¡°¸¹���<����¦��°¢q��®j���<��¦� �¸d °ª����¡@���q¬���¸d¸d±«��ª«�d¨�Ü¤¢q�<¸d¢L�� �¬��è¡@±�<³*³�

∂ ln C

∂ ln wi

=
wiLi

C
= Si

®¯¦� 
i = high, low

���q¬
app

��ª�<±¬d¡,�°¢q��®¯¦�±«±¦?©,ª«�d¨��¦G¡°�@¡°¢L�� ��Â��Ë¤§L���°ª¦��q¡

Si = αi +
1

2

∑

j∈I

αij ln wj +
1

2

2∑

j=1

γij ln Zj

�¯ë4�

®¯¦� 
i = high, low

���q¬
app

»�Ü¤ª«�q��� �°¢q� �°¢d ����*¡°¢L�� �� ��Ë¤§L���°ª¦��q¡Â¡°§d³	§d¸`�¶¦!¦��q�GÅ¹©F��©,ª«±«±'¡°´�ª«¸
�°¢q��¡°¢L�� ¶����Ë¤§L���°ª¦���®¯¦� A��¸d¸d ��<�¤�°ª����¡Aª«���°¢q� ®¯¦�±«±¦?©,ª«�d¨q» ÌW³*¸¹¦G¡°ª«�d¨��°¢q�� ���¡°�° °ª�<�°ª¦��q¡Âª«� �èí �@©��
�� ° °ª«£��������°¢q��®¯¦�±«±¦)©,ª«�d¨*®j���<��¦� @¬d�<³���q¬���Ë¤§L���°ª¦��q¡

Shigh = αhigh +
∑

i∈{high,low}

αhigh,i ln
whigh

wapp

+ γhigh,i ln
K

Y

� *4�

Slow = αlow +
∑

i∈{high,low}

αlow,i ln
wlow

wapp

+ γlow,i ln
K

Y
.

�����

Ü¤ª«�q����¦�§d k¬q���¶��¡��<�k¬d¦¤��¡'�q¦��k��¦����¶��ª«�!����� ª«�Á®¯¦� °³���°ª¦�����¥{¦�§d�5©,��¨���¡ß®¯¦� 5¬ÁªÉÈb�< ��<���k¡°´�ª«±«±d¨G �¦�§d¸q¡?Å
©F��©,ª«±«±b��¸d¸d �¦�¿Áª«³�������°¢q����¦G¡°��¡°¢L�� ���®¯¦� k�°¢q�

i
Êj�°¢!¡°´�ª«±«±L¨G �¦�§d¸!©,ª«�°¢!�°¢q�<ª« F�<³*¸d±¦?��³��<���,¡°¢L�� ��G» �

Ïd§q °�°¢q�< °³�¦� ��Æ��¡�¡°§d³*ª«�d¨`�°¢L��� �°¢q� ��<±²���°ª«£��!©F��¨���¡ wi

wapp

©,ª«±«±��q¦�� £G�� °�2���< �¦G¡�¡ ª«�q¬Á§q¡°�° °ª��¡?Åß©��
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Shigh = γ13INNO + γ14ORGA + β′
highxhigh + uhigh
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Slow = γ23INNO + γ24ORGA + β′
lowxlow + ulow
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INNO∗ = γ34ORGA + β′
innoxinno + uinno
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ORGA∗ = γ43INNO + β′
orgaxorga + uorga
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©,ª«�°¢
Π ≡ −Γ∗−1B, vi ≡ Γ∗−1ui
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Γ∗Π + B = 0.
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ŷ∗i = Π̂xi.
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Γ∗y∗i + Γyi + Bxi = ui.
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798 :�8
u1 ;=< :9>?7A@�B?7C>DBFE0@�G −β1x1

BFE�7CG
y1 H�;JIJI 7LKNM0@ I"O G�7P>?7C:N@�>?Q I 7 <?<DO 5�BFE�7SR9@ I M�7 O 5 y2

8T�E�7 < @�UV7�E O�I Q <�; 5 u2 ;=< :9>?7A@�B?7C>�BFE0@�G −β2x2

5 O > y2 <?O BFE0@�B�5 O >�@ IJI (u1, u2) ∈ (−β1x1,∞)×
(−β2x2,∞)

BFE�7!W O >F>?7 <FXYO G�Q ; GZ:VR9@ I M�7�5 O >�BFE�7 O�[�< 7C>FR9@ [ZI 7!7CG�Q O :\7CG O M < R9@�> ; @ [ZI 7 <�;=< (1, 1)
8]4^GBFE�7 < @�UV7
U_@�GZG�7C>]@�MZG ; KNM07
>?7 I @�B ;=O G < E ;JXP[ 7CB H 7L7CG (u1, u2)

@�G�Q
(y1, y2)

WA@�G [ 7�QZ7C> ; RN7LQ!5 O >�BFE�7O BFE�7C>]>?7C: ;=O G <A` 7baZWL7 X B"5 O >"BFE�7c@�>?7A@ (u1, u2) ∈ (−β1x1−γ12,−β1x1)×(−β2x2−γ21,−β2x2)
8T Od< E OAHeH ENf 5 O >gBFE ;=< (u1, u2)

W O U [Z; G0@�B ;=O G+USM I B ;hX�I 7_7LKNM ;JIJ;J[ > ; @d@�> ;=< 7 ` @ <?< MZUV7�BFE0@�B y27LKNM0@ I=<�i 7C> O 8
T�E�7CG y1

@ I=<?O 7LKNM0@ I=<�i 7C> O�<F; G0WC7!7CR\7C>Ff u1 ; GjBFE ;=< @�>?7A@ ;=<�I 7 <?< BFE0@�G −β1x1

8]T�E�7
< @�UV7g@�>F:9MZUV7CGkB < E O�I Qj5 O > y2 `�<?O BFE0@�B (0, 0) ;=<�; G�QZ7L7LQ O G�7 XYO9<?<F;J[ZI 7!7LKNM ;JIJ;J[ > ; MZUd8l�MZB]G OAH @ <?< MZUV7�BFE0@�B y2

7LKNM0@ I=<
O G�798
m ; G�WL7n@ IJI u1 ; G�BFE ;=< @�>?7A@g@�>?7�:9>?7A@�B?7C>
BFE0@�G −β1x1−
γ12 ` y1 H�;JIJI 7LKNM0@ IoO G�7 ` B OkO 8]T�E�7 < @�UV7�>?7A@ <?O G ; GZ:�WA@�G [ 7!@ XZXZIJ; 7LQpB O y2 <?O BFE0@�B (1, 1) ;=< @ I=<?O@�Gd7LKNM ;JIJ;J[ > ; MZUd8T�E�7C>?7b5 O >?7�B H�O 7LKNM ;JIJ;J[ > ; @ ` (1, 1) @�G�Q (0, 0) ` @�>?7�W O G <F;=< B?7CGkB H�; BFE�R9@ I M�7 <]O MZB O 5qBFE ;=< >?7C: ;=O G�8T�E ;=< G O G�7ba ;=< B?7CG�WL7 O 5�@pMZG ; KNM�7�7LKNM ;JIJ;J[ > ; MZU ; U XZIJ; 7 < BFE0@�B!BFE�7 < MZU O 5�BFE�7 X > O�[ @ [Z;JIJ; B ; 7 < 5 O >BFE�7gQ ;=< B ; G�WCB O MZB?W O UV7 < (0, 0) ` (1, 0) ` (0, 1) @�G�Q (1, 1) ;=< :9>?7A@�B?7C>nBFE0@�G O G�7!BFE�7C>?7b5 O >?7gU_@�r ; GZ:BFE�7gQZ7bs�G ; B ;=O G O 5
@t>u@�G�Q O UvR9@�> ; @ [ZI 7 ; U XYO9<?<F;J[ZI 798w OAH W O G <F; QZ7C>�BFE�7tWL@ < 7 H E�7C>?7t798 :�8 γ12 ;J<D< 7CBD7CKNMq@ I B OVi 7C> Oyx%< 7L7gs�:9MZ>?7P4^zg{b80T�E�7tW O >F>?7b|<FXqO G�QZ7CG�WL7 [ 7CB H 7L7CG (u1, u2)

@�G�Q
(y1, y2)

G OAH2[ 7LW O UV7 < @!5%MZG�WCB ;=O G `k<F; G�WL7nBFE�7C>?7D@�>?7cG O U O >?7>?7C: ;=O G <gH�; BFE,UPM I B ;JXZI 7 O >!G O 7LKNM ;JIJ;J[ > ; @}8pT�E�7 < @�UV7�E O�I Q < BF>?M�7 ; 5 γ21 O > [qO BFE γ12

@�G�Q
γ21@�>?7 < 7CBgB O~i 7C> O 8~T�E�7 X @�>u@�UV7CB?7C>P>?7 < BF> ; WCB ;=O G H E ; WuE�7CG < MZ>?7 < BFE0@�BSBFE�7VU O QZ7 I!x��9� {�| x��9� { ;=<W O E�7C>?7CGNBnBFE�7C>?7b5 O >?7gWA@�G [ 7 < Bu@�B?7LQ @ < γ12γ21 = 0

8� W O G�W I M <F;=O G�5�> O U�BFE�7 X >?7CR ;=O M < W O G <F; QZ7C>u@�B ;=O G <D;=< BFE0@�Bg@VB H�O 7LKNM0@�B ;=O G�B�f X 7t4F4��]> O�[Z; BU O QZ7 Iq; G O >?QZ7C>�B Og[ 7nW O E�7C>?7CGNB�USM < B
5�7A@�BFMZ>?7�@D>?7LWCMZ> <F; RN7 < BF>FM�WCBFMZ>?7 [ 7CB H 7L7CG_B?E�7c7CG�Q O :\7CG O M <R9@�> ; @ [ZI 7 < 8�T�E ;=< >?7 < BF> ; WCB ;=O G O 5%B?7CG >FM I 7 <nO MZB ; GNB?7C>?7 < B ; GZ: ; GNB?7C>u@�WCB ;=O G <�[ 7CB H 7L7CG�BFE�7gR9@�> ; @ [ZI 7 < 84^G�BFE�7P5 O�IhI=OH�; GZ: H 7 H�;JIJI 7ba�@�U ; G�7tBFE�7 ; U X @�WCB <gO 5�BFE ;=< >?7 < BF> ; WCB ; R\7V@ <?< MZU X B ;=O G�5 O > O MZ>g7CUt|XZ; > ; WA@ I @ XZXZIJ; WA@�B ;=O G�8l�MZB [ 7b5 O >?7 `�H 7 H�;JIJI 7ba}B?7CG�Q O MZ>gs�G�Q ; GZ: < B O BFE07�:\7CG�7C>u@ I WA@ < 798j� O G <F; QZ7C>SBFE�7t5 O�IJI=OH�; GZ:
n
| <F; UPM I Bu@�G�7 O M < 7LKNM0@�B ;=O G B^f X 7!4F4��]> O�[Z; BcU O QZ7 I=�F�

Γ∗y∗ + Γy + Bx = u x��9� {
H E�7C>?7!@ IJI G R9@�> ; @ [ZI 7 <�; G y

@�>?7D@ <?< MZUV7LQ_B OS[ 7�BF>FMZG�WA@�B?7LQ~@�G�Q IJ; GZrN7LQ_R ; @P@g�]> O�[�; B�BFEZ>?7 < E O�I Q���u�
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³�¦¤¬d�<±�©,ª«�°¢º�°¢q�<ª« !±²�����<������¦�§d�����< °¸L�� °��ª«�
y∗
» ����® §d °�°¢q�< Æ��¡�¡°§d³���ª«� �¯ì� 4�*�°¢L���Æ¦��d±«�-�°¢q�

¦�¥q¡��< °£G��¥d±�Â£G�� °ª²��¥d±��¡���¸d¸{�?�� ���¡��À¿Á¸d±²���L����¦� °�Æ£G�� °ª²��¥d±��¡,¥���¡��<�°�°ª«�d¨
Γ∗ = I

»
ÌW�[�?����¥¹�5¡°¢q¦)©,�A�°¢L���ß�F�q������¡�¡¶�� °�A��¦��q¬Áª«�°ª¦��A®¯¦� [�°¢q�k��¦�¢q�< ��<�q�<�A¦�®��¯ì� 4�¹ª¡[�°¢L���ß��±«±�¸d °ª«�q�<ª«¸d±�

³*ª«�q¦� �¡@¦�®
Γ
�� ��Â��Ë¤§L��±[��¦�Ç?�< �¦d» �!��ÌW��¦�§d �¸d ��<£�ª¦�§q¡°±«��¬Áª¡��<§q¡�¡���¬��¶¿q��³*¸q±«�AªÉ��¢q¦�±¬d¡��°¢L���

Γ =

(
0 −γ12

−γ21 0

)
.

�¯ê��4�

¼F¢q��¸d °ª«�q�<ª«¸d±�A³*ª«�q¦� �¡@¦�®
Γ
�� ��

|Γ11| = 0, |Γ22| = 0
���q¬

|Γ| = −γ12γ21.
�¯ê&(+�

¼F¢q�Â��¦�¢q�< ��<�q�<����¦��q¬Áª«�°ª¦����°¢q�< ��À®¯¦� ��Aª¡,�°¢L���
γ12γ21

³ §q¡°����Ë¤§L��±[Ç?�< �¦d»
��¦?© ��¡�¡°§d³��A�°¢L����¦��d±«�

G∗ ≤ G
¦�®5�°¢q� �<�q¬d¦�¨��<�q¦�§q¡�£G�� °ª²��¥d±��¡@ª«�

y
�� ����° °§d�q�?������¬b»��'�� öÊ

�°ª«�°ª¦��dª«�d¨�°¢q��³���° °ª����¡�������¦� �¬Áª«�d¨G±«�¤Å �¯ì� 4���?����¥¹��©, °ª«�°���<����¡

(
y∗
1

y2

)
=
(
y1 y2

)(Γ11 Γ12

Γ21 Γ22

)
+ X

(
B1 B2

)
+
(
u1 u2

) �¯êGì4�

©,¢q�< ��
y1

�� ��Â�°¢q�Â�° °§d�q�?������¬����q¬
y2 = y∗

2

�°¢q�A¦�¥q¡��< °£G��¥d±��£G�� °ª²��¥d±��¡?»
�¯êGì4���?����¥¹��©, °ª«�°���<����¡

y∗1 = y1Γ11 + y2Γ21 + XB1 + u1

�¯êGê4�
y2 = y1Γ12 + y2Γ22 + XB2 + u2.

�¯ê�í �
�¯ê�í ���?����¥¹�A���L��±¦�¨�¦�§q¡°±«��©, °ª«�°���<����¡

y2 = y1Γ12(I − Γ22)
−1 + XB2(I − Γ22)

−1 + u2(I − Γ22)
−1.

�¯êGë4�
ÌW�q¡��< °�°ª«�d¨ �¯êGë4��ª«����¦��¯êGê4����ª�<±¬d¡@�)® ���< � ��?�� ° ¶���d¨Gª«�d¨

y∗
1

= y1(Γ11 + Γ12(I − Γ22)
−1Γ21) + X(B1 + B2(I − Γ22)

−1Γ21)
+(u1 + u2(I − Γ22)

−1Γ21).

�¯ê�*4�
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�¯ê�*4��ª¡,�q¦��°¢dª«�d¨!�<±¡��Â�°¢L�����°¢q�Â¸d ��<£�ª¦�§q¡°±«�Æ¬Áª¡��<§q¡�¡���¬�¡°ª«³�§d±«�¶���q��¦�§q¡ �' �¦�¥dª«�@�¾��¸{�AÌ°Ìk³�¦�¬d�<±
©,ª«�°¢n��±«±ß�<�q¬d¦�¨��<�q¦�§q¡�£G�� °ª²��¥d±��¡��° °§d�q�?������¬b»�Ä@¸d¸d±«��ª«�d¨!�°¢q����¸d¸d �¦�¸d °ª²�����*�<¦�¢L�À ¶�À�L�À�`��¦��q¬Áª«�°ª¦��
��ª�<±¬d¡,�°¢L������±«±b¸q °ª«�q�<ªÉ¸q±«�A³*ª«�q¦� �¡@¦�®

(Γ11 + Γ12(I − Γ22)
−1Γ21

³�§q¡°��¥{�ÂÇ?�< �¦d»
�@�¤�°ª«±¹�q¦?©·©���¢L�?£��Â��¡�¡°§d³���¬!�°¢L���,¦��d±«��°¢q��¦�¥q¡��< °£G��¥d±��£G�� °ª²��¥d±��¡���¸d¸¹�?�� ���¡,�À¿Á¸d±²���L����¦� °�

£G�� °ª²��¥d±��¡?»là�¦��q¡°ª¬d�< !�q¦?©	�n³�¦¤¬d�<±@©�¢q�< ���¥{¦��°¢ �°¢q��±²�����<�������q¬1�°¢q��¦�¥q¡��< °£G��¥d±��£G�� °ª²��¥d±��¡
��¸d¸{�?�� ���¡, °ª«¨G¢¤��¢L���q¬�¡°ª¬d�Â£G�� °ª²��¥d±�<¡

Γ∗y∗ + Γy + Bx = u.
�¯ê ���

Ü�¦�±«£�ª«�d¨ �¯ê ���k®¯¦� 
y∗
��ª�<±¬d¡

y∗ = Γ∗−1Γy − Γ∗−1Bx + Γ∗−1u
�¯ê�+4�

©,¢dª��¢nª¡Â��¦�¢q�< ��<�¤�ÂªÉ®,��±«±ß¸d °ª«�q�<ª«¸d±�*³*ª«�q¦� �¡Â¦�®
Γ∗−1Γ

�� �����Ë¤§L��±'��¦!Ç?�< �¦d»�¼F¢q���q�À¿Á���¶��¥d±�
¡°§d³*³�� °ª«Ç?��¡��°¢q�A��¦�¢q�< ��<�q�<�Æ��¦��q¬Áª«�°ª¦��q¡�® ¦� ��°¢q�Â¬ÁªÉÈb�< ��<����³�¦¤¬d�<±¡@¬Áª¡��<§q¡�¡���¬Æ¸d ��<£�ª¦�§q¡°±«��»

� �v� å¤Õ �
äÂØ � Õ � Õqé � Ö"äÂØvé Ù~æ²�bæ Øvé �ç Ø � � æ � � å �G� é[ÕqØ �[� � � Ø �{æ²��� Ø Ù Õqå �

¼5��¸¹�ÂÌ°Ì Û ¦¤¬d�<± à�¦�¢q�< ��<�q�<��à�¦��q¬Áª«�°ª¦��q¡
Ü¤ª«³ §d±«�¶���q��¦�§q¡ �' �¦�¥dª«� Û ¦�¬d�<±b©,ª«�°¢�Ä@±«± Ä@±«± �' °ª«�q�<ª«¸d±� Û ª«�q¦� �¡�¦�®
Ð'�q¬d¦�¨��<�q¦�§L¡ ���� °ª²��¥d±��¡@¼[ °§d�q�?������¬'$

Γ
Û §q¡°��Ð5Ë¤§L��±��{�< �¦d»

Y ∗ = Y Γ + XB + ε
»

Ü¤ª«³ §d±«�¶���q��¦�§q¡ �' �¦�¥dª«� Û ¦�¬d�<±b©,ª«�°¢ Ä@±«± �' °ª«�q�<ª«¸d±� Û ª«�q¦� �¡�¦�®
Ü�¦�³��AÐ'�q¬d¦�¨��<�q¦�§q¡ �k�� °ª²��¥d±��¡@¼~ °§d�q�?������¬'$

I − Γ11 + Γ12(I − Γ22)
−1Γ21

(
Y ∗

1
Y2

)
=
(
Y1 Y2

)(Γ11 Γ12

Γ21 Γ22

)
+ XB + ε.

Û §q¡°��Ð5Ë¤§L��±��{�< �¦d»

Ü¤ª«³�§d±«�¶���q��¦�§L¡��' �¦�¥dª«� Û ¦¤¬d�<±[©,ª«�°¢�ÍF¦��°¢ Ä@±«± �' °ª«�q�<ª«¸L��± Û ª«�q¦� �¡�¦�®
Y
���q¬

Y ∗ ��¡�Ðv¿Á¸q±���{����¦� °� ���� °ª²��¥d±�<¡�$
Γ(I − ∆)−1

Û §q¡°��Ð5Ë¤§L��±��{�< �¦d»
Y ∗ = Y Γ + XB + ε

»

Ý[�<��§q¡,�q¦)©l ��<�°§d °����¦�¦�§d @�<³*¸dª« °ª�?��±ß��¸d¸d±«ª�?���°ª¦�����¡�¡°§d³*³�� °ª«Ç?��¬�ª«� � (��4�kÊ � (<í �À»
Γ∗ ���q¬

Γ
�°¢q�<��¥{����¦�³��

Γ∗ =




1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1




���q¬
Γ =




0 0 γ13 γ14

0 0 γ23 γ24

0 0 0 γ34

0 0 γ43 0




.
�¯ê� 4�

�@���� � ¶���d¨Gª«�d¨
Γ
������¦� �¬Áª«�d¨��¦��¯êGì4�ÀÅd©F�Â��¦��q�<±«§q¬d�A�°¢L������±«±b¸d °ª«�q�<ª«¸L��±~³*ª«�q¦� �¡@¦�®

(
0 γ43

γ34 0

)
�èí �4�

³�§q¡°��¥{�*Ç?�< �¦dÅ~ªj» �G»!�<ª«�°¢q�< 
γ34 = 0

¦� 
γ43 = 0

±�?��¬Áª«�d¨���¦��� ����<§d �¡°ª«£¤��¡°�° °§q�<�°§d ��� ��<¨¤�� �¬Áª«�d¨
�°¢q��ª«�d�q¦)£G���°ª¦���¬q�<�<ª¡°ª¦������q¬�ª«���° �¦¤¬Á§q����¬n¦� °¨¤���dª«Ç)���°ª¦��L��±5��¢L���d¨���¡?»�ÌW���°¢q�A®¯¦�±«±¦)©,ª«�d¨�©���©,ª«±«±
��¡°�°ª«³�����Â�¾©�¦�¬ÁªÉÈb�< ��<�¤���¾��¸{�AÌ°Ìk³�¦¤¬d�<±¡?»

d �



¼F¢q��Ãq �¡°��¦��q� � ¡�����Ãq¨G§d �� � ±�À® �*���¡�¡°§d³���¡!�°¢L���!�°¢q��ª«�d�q¦)£G���°ª¦��·¬d���<ª¡°ª¦��º³*ª«¨G¢��!¢L�?£��
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³�¦¤¬d�<±~��¦�¥¹�Â��¡°�°ª«³������¬���¡�¡°§q³��<¡,��¢q�Â��¦���£��< �¡��&�²Ãq¨G§d �� �/ °ª«¨G¢��*�À»

Labour Demand for High Skilled

in 1998 (Regression Model)

Labour Demand for Low Skilled

in 1998 (Regression Model)

Innovation Decision during

1996 and 1997 (Probit Model)

Organizational Changes during

1996 and 1997 (Probit Model)
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Shigh = γ13E(INNO) + γ14E(ORGA) + β′
highxhigh

+ (γ13(INNO − E(INNO)) + γ14(ORGA − E(ORGA)) + uhigh)︸ ︷︷ ︸
≡vhigh
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Slow = γ23E(INNO) + γ24E(ORGA) + β′
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ORGA∗ = β′
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orgaxorga) = Φ(β′

orgaxorga)
�èí¤ë4�

���q¬Æ ��<¸d±²���<ª«�d¨
βorga

©,ª«�°¢��°¢q��Ãq �¡°��¡°�¶�À¸���¡°�°ª«³�����
β̂orga

»
, 6 þ�ï¶ïa nð �ÉõGïWNQ=*)+)+)*ST-

d �



Ïvª«�L��±«±«��ÅG�°¢q�,�<³*¸d±¦)��³��<�¤�k¡°¢L�� ��,��Ë¤§L���°ª¦��q¡'ª«� �èí=(+�ß���q¬��èí¤ì4�v�?���*¥¹�F��¡°�°ª«³������¬*§q¡°ª«�d¨&�èí¤ë4�ÀÅ
ª«�q¡��< °�°ª«�d¨��°¢q��®¯¦�±«±¦?©,ª«�d¨�À¿Á¸d ���¡�¡°ª¦��Æ®¯¦� ,�°¢q�A�À¿Á¸{���<����¬Æ£G��±«§q�A¦�®

INNO

E(INNO) = P (INNO = 1|ORGA = 1)P (ORGA = 1)

+P (INNO = 1|ORGA = 0)P (ORGA = 0)

= P (vinno ≥ −γ34 − β′
innoxinno)P (uorga ≥ −β′
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ó?ñ¤õ!ÿ¾ò�ø¤ú_�¶ó?ñ�ñ�ü?ÿ_��ï úWï	0�ó?ôöó�ÿöï¶õ�ó?ñ�'�Eßó4'*-^~ü)ñ�õGø��°ÿ¾ð ñ#!!ó`(�ó��°ÿ¾ü)ô@ó?ñ¤ó�� 'GúWðÉúa'�ð ï	�Éõ�ú	�¹ò�ü�Evï	�)ï¶ô4�qÿ¾ò¤ó�ÿ@ÿ¾ò�ï���ü)ô¾ô¾ï	�Éó�ÿ¾ð ü?ñ
�Âó�ÿ¾ô¾ð �ýü)ô�ÿ¾ò�ïAð ñ�ñ�ü��?ó�ÿ¾ð ü)ñÆó?ñ¤õ!ü)ô6!�ó?ñ�ð KÀó�ÿ¾ð ü)ñ¤ó,�)�öò¤ó?ñ#!)ïAõGï4��ðÉúWð ü)ñ�ðÉú�ñ�ü?ÿ@ï��Éð !)ð �#� ï�ýü)ô@óX(¤ó��°ÿ¾ü)ô@ó?ñ�ó���'GúWðÉú	-��5- !�-�ÿ¾ò�ï
/,ó?ðÉúWï¶ô1�&
*ï	'?ï¶ô1� - � ��ð ñ���ïÀó)úWø�ô¾ïkü?ý{ú¾ó���0#� ð ñ#!�ó)õGï*0�ø¤ó���'�ðÉúvð ñ�ü)ø�ôC�¶ó)úWï<@#- A�ó?ñ¤õÂÿ¾ò�ï¶ô¾ï�ýü)ô¾ï5ÿ¾üGü�ú1�Âó�� �¤ýü)ô'ó@ú¾ó�ÿ¾ðÉújý²ó��°ÿ¾ü)ô6'
ó?ñ¤ó�� 'GúWðÉú	- �5ñ¤ó�� 'GúWð ñ#!�ÿ¾ò�ï,ó?ñ�ÿ¾ð � ð �Âó�!)ï�� �Âó�ÿ¾ô¾ð �Aó?ñ¤õAÿ¾ò�ï,ð ñ*�)ï¶ôöúWï�ü?ý{ÿ¾ò�ïa��ü)ô¾ô¾ï	�Éó�ÿ¾ð ü)ñW�Âó�ÿ¾ô¾ð ��'�ð ï	�Éõ�ú'úWð ��ð �Éó?ôßô¾ïÀúWø#� ÿöú	-  !ï
ÿ¾ò�ï¶ô¾ï�ýü)ô¾ï,õGï4��ðÉõGïÀõAÿ¾ü��Âó?ð ñ)ÿ°ó?ð ñ ü)ø�ô/��üGõGï	�G-, 	 U5ü?ÿ¾ï5ÿ¾ò¤ó�ÿ[ÿ¾ò�ï�úWò¤ó?ô¾ïÀúbõGü�ñ�ü?ÿßúWø#� ÿ¾üW=4@�@��-úWð ñ���ï5Evï5ò¤ó4�)ï5ü���ð ÿWÿ¾ïÀõ�ü?ÿ¾ò�ï¶ô~ï	��0#� ü,'���ï¶ñ)ÿ�!)ô¾ü)ø#0¤ú[úWø��öòAó)ú~ó�0#0�ô¾ï¶ñ��
ÿ¾ð���ïÀú5ó?ñ¤õ�Evü)ô6��ð ñ#!�ü�E'ñ�ï¶ôöú	-

Q d



� ��$#��	������
� Õ �)�¹�bæ � �bæ �vÕ���Õ �+� å �b�¤Ú

� � �v� Õ �*� é Ù � Õ �vÕqå¤Ø � ��Õqé � Ø ç � � �v� Õ � Ø ç�� æ�� � � é Ù ã5ØL×
��� æ å¤å¤Õ Ù â � �qå¤ØLÖßÕqÕ �ç Ø � � æèç�ç Õ � Õqé � â �?�G�v� å æè� � ��Õqé �b�

� � �G� é ÙL�v�bÙ � Õ � æ�d�bæ Ø~é �æ é�� �{�[� �vÕ �b���

Ð'³*¸d±¦)��³��<�¤�ÂÎ� �¦�§d¸ INNO = 0

ORGA = 0

INNO = 1

ORGA = 0

INNO = 0

ORGA = 1

INNO = 1

ORGA = 1

Ü¤¢L�� �� �@ª«¨G¢�Ü¤´�ª«±«±��¬ *�+	�
�¯êGìÁ» *�*4�

*� 	�
�¯ì� Á» ì&(+�

�)í
�
�¯ì� Á» ê�*4�

��ê	�
�¯ì�íq»  � 4�

Î� �¦?©,�°¢ �@ª«¨G¢�Ü¤´�ª«±«±��¬ �Á» �3+	�
�¯êGìÁ» ëGì4�

(G» �)í
�
�¯ì�*Á» *�í �

ìÁ» ê� 	�
�¯ì�íq» � ���

(G» ìGì	�
� (� Á» ��ê4�

Ü¤¢L�� ��AÝ[¦)© Ü¤´�ª«±«±��¬ ì�*	�
�¯êGìÁ»  ��4�

ì�í
�
�¯ì� Á»)( ���

ì��	�
�¯ì�*Á» ë� 4�

ìGì	�
�¯ì�íq»  ���

Î� �¦?©,�°¢�Ý[¦)© Ü¤´�ª«±«±��¬ Ê (G» ê��	�
�¯ê&(G» ��ë4�

Ê¾ìÁ» �� 	�
�¯ì�*Á» �3+4�

Ê¾ìÁ» í  	�
�¯ìGêÁ» ìGê4�

Ê (G»  ��	�
� (� Á»)(?ë4�

ª«�d�q¦?£G���°ª¦��-���q¬�¦� °¨¤���dª«Ç)���°ª¦��L��±,��¢{���d¨����Ë¤§L���°ª¦�����¦�³�¦�¬d�<±¡����q¬�³��<�°¢q¦�¬d¡ ©,¢dª��¢��¶��´����°¢q�
�<�q¬d¦�¨��<�q�<ª«�W��¦�®ßª«�d�q¦)£G���°ª¦��q¡����q¬Æ¦� �¨¤���dª«Ç?����ª«¦��{��±v�¶¢L���d¨���¡�ª«�¤��¦������¦�§d�¤�?»
¼F¢q�< ��<¥¤�1©��`�<³*¸d±¦?�¤��¬ �W©F¦2¬ÁªÉÈb�< ��<���!�W��¸¹��¡!¦�®Â³�¦�¬d�<±¡?Å,�L��³��<±«�-�¾��¸{��Ì�³�¦�¬d�<±«¡!©,¢dª�¶¢

��¡�¡°§d³��,�°¢L���kª«�5ª¡5�°¢q�,¸d �¦�¸¹�<�q¡°ª«�W�*��¦Âª«�d�q¦)£G������¦� k��¦Âª«���° �¦¤¬Á§q����¦� °¨¤���dª«Ç)���°ª¦��L��±¹��¢L���d¨���¡k©,¢dª�¶¢
³*ª«¨G¢¤�F¢L�?£������!ª«³*¸L���<�,¦���°¢q��¬d�<³���q¬�®¯¦� �¢q�<���< �¦�¨��<�q¦�§q¡F±²��¥¹¦�§d ?Åd���q¬�¾��¸{��Ì�Ìv³�¦�¬d�<±¡�©,¢dª�¶¢
¦����°¢q��¦��°¢q�< @¢L���q¬���¡�¡°§d³��A�°¢L���@ª«�@ª¡��°¢q� ���<�°§L��±ß¬d���<ª¡°ª¦����°¢L���@¢{��¡����`�ÀÈb���<�?»,¼F¢q��¬d�<�¶��ª«±��¬
��¡°�°ª«³���°ª¦��� ���¡°§d±«��¡,�?���Æ¥{��®¯¦�§d�q¬�ª«���°¢q�A��¸d¸¹�<�q¬ÁªÉ¿b»5ÌW���°¢q��®¯¦�±«±¦?©,ª«�d¨*©F��©,ª«±«±[¡°§d³*³�� °ª«Ç?���°¢q�
³��ª«��Ãq�q¬dªÉ�q¨�¡����q¬2¬d�< °ª«£¤�¡�¦�³��¡°�W��±«ª«Ç?��¬n®j���<��¡?» �2��¡°�¶�� °��©,ª«�°¢��°¢q�� ��<±²���°ª¦��q¡ ¥{�<�¾©����<���°¢q�
�<�q¬d¦�¨��<�q¦�§q¡A£G�� °ª²��¥d±��¡?Å[�L��³��<±«��¡°¢L�� ��*¦�®F¢dª«¨G¢2���q¬n±«¦)©�¡°´�ª«±«±��¬n�<³*¸d±¦)������¡?Å[ª«�d�q¦?£G���°ª¦��q¡ ���q¬
¦� °¨¤���dª«Ç)���°ª¦��L��±ß��¢L���d¨���¡�� ¡�����Ãq¨G§d �� ��Ì �À»

(+) (+) (-)

- - -

Labour Demand for High Skilled

in 1998 (Regression Model)

Labour Demand for Low Skilled

in 1998 (Regression Model)

Innovation Propensity during

1996 and 1997 (Probit Model)

Organizational Change Propensity

during 1996 and 1997 (Probit Model)

Type II Model

(Inno ® Orga)
Type I Model Type II Model

(Orga ® Inno)

Type II Model

(Inno ® Orga)
Type I Model Type II Model

(Orga ® Inno)

+ +

+ +

+ + +

(-) (+) (+)
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�� ����� ��� 	��
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Í�����¦�³*¸L�� °ª«�d¨��°¢q����¡°�°ª«³���°ª¦��2 ���¡°§d±«��¡Â®¯¦� A�°¢q��¬ÁªÉÈb�< ��<���A³�¦�¬d�<±¡?Å[�°¢q�*®¯¦�±«±¦?©,ª«�d¨`¡°�W��±«ª«Ç?��¬
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®j���<��¡��?���º¥{��¬d�< °ª«£���¬'$2ÍF¦��°¢º�W��¸¹�`Ì����q¬º�W��¸¹�`Ì°Ì*³�¦¤¬d�<±¡Æ¡°§d¸d¸{¦� °���°¢q��¢���¸{¦��°¢q��¡°ª¡Æ��¥¹¦�§d�
��¡°´�ª«±«±k¥dª²��¡���¬�������¢d�q¦�±¦�¨Gª�?��±,�¶¢L���d¨��!ª«�2®j�?£�¦�§d �¦�®@¢dª«¨G¢�¡°´�ª«±«±��¬��<³*¸d±¦)������¡?»�ÏL¦�  �°¢q��¾��¸{�!Ì
³�¦¤¬d�<±jÅ���¡°�°ª«³���°ª¦��-¥L��¡���¬�¦��-�°¢q�!¸d �¦¤����¬Á§d ��Æ¸d �¦�¸¹¦G¡���¬�¥���Ä@³��<³*ª«�¤�`��ª�<±¬d¡��q¦�¡°ª«¨G�dªÉÃL�?���¤�
 ���¡°§d±«��¡Â©,¢q�< ��?��¡A�°¢q�*��¡°�°ª«³���°ª¦���¥L��¡���¬�¦�� ���<±¡�¦��ÁÊöÑ@±¡�¦��2��¦��ÁÃq °³�¡A�°¢q�Ñ�ÝvÜ���¡°�°ª«³���°ª¦��� ��ÀÊ
¡°§d±«��¡?Åq�{��³��À±«���°¢L����ª«�d�q¦)£G���°ª¦��q¡�¢L��£¤� �*¸¹¦G¡°ª«�°ª«£���ª«³*¸L���<��¦��`¢dª«¨G¢`¡°´�ª«±«±��¬����q¬`���q�<¨¤���°ª«£�� ¦��
±¦?© ¡°´�ª«±«±��¬��<³*¸d±¦)������¡?»�¼F¢q��¡¶��³��A¢q¦�±¬d¡@®¯¦� �¥¹¦��°¢� ����<§d �¡°ª«£¤�A�W��¸¹��Ì°Ì�³�¦�¬d�<±¡@�°¢L���@©F�< �����¡°�°ªÉÊ
³������¬bÅ��°¢q�'Ãq �¡°�v©,¢dª��¢*��¡�¡°§d³���¡~�°¢L���vª«�d�q¦?£G���°ª¦��q¡v¢L�?£��F����ª«³*¸L���<�ß¦���¦� °¨¤���dª«Ç)���°ª¦��L��±d�¶¢L���d¨���¡
�
INNO → ORGA

�,���q¬��°¢q�A¡�����¦��q¬Æ©,¢dª��¢`��¡�¡°§d³���¡,�°¢L�Â¦�¸d¸¹¦G¡°ª«���GÅdªj» �G»
ORGA → INNO

»
ÄF��°¢dª¡!¸{¦�ª«����¦��q���L���°§d ¶��±Â�� °ª¡°ª«�d¨�Ë¤§q��¡°�°ª¦��ºª¡�°¢q��®¯¦�±«±¦?©,ª«�d¨ $�Þ�¦2¦��q±É�1ª«³*¸d±�<³��<�¤�¶�<¬

ª«�d�q¦?£G���°ª¦��q¡*���q¬2¦� °¨¤���dª«Ç)���°ª¦��L��±F�¶¢L���d¨���¡�¢L�?£��!���2ª«³*¸L���<��¦��2�°¢q��±²��¥{¦�§d �¬d�<³���q¬�¦�  �<£��<�
�°¢q��¸q �¦�¸{�<�q¡°ª«�¾�!��¦�¬d¦*¡�¦dÅÁªj» �G»k�� ��Â�W��¸¹�ÂÌk¦� ��W��¸¹�ÂÌ�Ì5³�¦¤¬d�<±¡�³�¦� �����¸d¸d �¦�¸d °ª²����� �`¼~¦*�°¢dª¡@��ª«³
©F��©,ª«±«±[��¦��q¬d§q�<�@��¡°ª«³*¸d±������¡°�,¸d �¦�¸{¦G¡���¬Æ¥¤��Í�±«§d�q¬d�<±«±~���q¬`Ü¤³*ª«�°¢ � (� � Gê4�,���q¬ÆÞÂ��£�ª¬d¡�¦������q¬
Û ��� �ª«�d�q¦�� � (� �+&(+�F�°¢L����©,ª«±«±~��±«±¦)©l§q¡,��¦*¬Áª¡��< °ª«³*ª«�L�����A¥¹�<�W©F���<���°¢q�<³�»
ÄF�@Ãq �¡°��©�� ©,ª«±«±v����¡°��©,¢q�<�°¢q�< ��°¢q� �W��¸¹� Ì�®¯¦� °³ §d±²���°ª¦��n¦�®�¦�§d �³�¦�¬d�<±ßª¡���¸q¸d �¦�¸d °ª²�����GÅ¹ªj» �G»

¦�§d ��¤§d±«±[¢¤��¸¹¦��°¢q��¡°ª¡,ª¡

H0 :
¼k��¸{�AÌk³�¦¤¬d�<±[ª¡,�°¢q�Â�° °§q�Â³�¦¤¬d�<± �èí ���

���q¬Æ�°¢q���¾©�¦��±«���< °�L���°ª«£¤�Â¢���¸{¦��°¢q��¡���¡��� ��

H1 :
¼k��¸{�AÌ°Ìk³�¦¤¬d�<±

(INNO → ORGA)
ª¡,�°¢q�Â�° °§q�Â³�¦¤¬d�<± � í�+4�

H2 :
¼k��¸{�AÌ°Ìk³�¦¤¬d�<±

(ORGA → INNO)
ª¡,�°¢q�Â�° °§q�Â³�¦¤¬d�<±

.
� í  4�

Ìj®ß�°¢q���W��¸¹��Ìk®¯¦� °³�§d±²���°ª¦��`ª¡@�°¢q�A�° °§q�A³�¦�¬d�<±jÅL�°¢q�<��®¯¦� @�°¢q��¡°¢L�� �����Ë¤§L���°ª¦���®¯¦� @¢dª«¨G¢����q¬
±¦?©"¡°´�ª«±«±��¬Æ�<³*¸d±¦)������¡?Å

Shigh

���q¬
Slow

Åd�À¿Á¸d±«ª�<ª«�� ���¬Á§q����¬Æ®¯¦� °³ ��Ë¤§L���°ª¦��q¡@�À¿Áª¡°�

Shigh = π′
highx + vhigh

Slow = π′
lowx + vlow.

�¯ë��4�

Ìj®°Å�¢q¦)©��<£¤�< ?Åd�°¢q���¾��¸{�AÌ°Ì'®¯¦� °³ §d±²���°ª¦���ª¡F�°¢q�A��¦� ° ����<�@¦��q�GÅd�°¢q�<��¦��d±«�Æ�*¡��<³*ª« ���¬Á§q����¬�®¯¦� °³
ª¡@��£G��ª«±²��¥d±�A©,¢dª��¢`��±¡�¦*��¦����¶��ª«�q¡��°¢q�A�<�q¬d¦�¨��<�q¦�§q¡@¬Á§d³*³ ��£G�� °ª²��¥d±��¡

Shigh = π′
highx + γ13INNO + γ14ORGA + vhigh

Slow = π′
lowx + γ23INNO + γ24ORGA + vlow.

�¯ë&(+�

Ñ@�q��¦�¥¤£�ª¦�§q¡�©F�?�*��¦�����¡°�
H0

�°¢q�< ��À®¯¦� �����¦��q¡°ª¡°��¡�ª«�!��¡°�°ª«³���°ª«�d¨��¯ë&(+�'¥��* ��<¸d±²���<ª«�d¨
INNO���q¬

ORGA
¥¤���°¢q����¸d¸d �¦�¸d °ª²��������¡°�°ª«³������¬�¸d ���¬Áª�<�°ª¦��q¡@§d�q¬d�< ��°¢q�Â�¾��¸{�AÌ�Ì'®¯¦� °³ §d±²���°ª¦������q¬

����¡°�,ªÉ®
γ13 = γ14 = 0

���q¬
γ23 = γ24 = 0

 ���¡°¸{���<�°ª«£¤�<±«��» ���
¼F¢q�@ ���¡°§d±«��¡,�?����¥{�@®¯¦�§d�q¬!ªÉ���°¢q�@®¯¦�±«±¦?©,ª«�d¨*�¶��¥d±��Ì���»�¼F¢q�<��ª«�q¬Áª�?�������°¢L���

H0

�?�����q¦��F¥{�
 ��!%ö���<����¬bÅ�ªj» �G»ß�°¢q�@�W��¸¹�@Ìv®¯¦� °³ §d±²���°ª¦���ª¡F��¸d¸d �¦�¸d °ª²������® ¦� ��°¢q��¡°¢L�� �����Ë¤§L���°ª¦���¦�®[¢dª«¨G¢����q¬±¦?©
¡°´�ª«±«±��¬��<³*¸d±¦?�¤����¡?» �2����¦��q�<±«§q¬d���°¢L���,ªÉ�,ª¡��q¦���¦��d±«��°¢q�Â���<�°§L��±[¬d���<ª¡°ª¦����¶¦ ª«�d�q¦?£G�����A���q¬!��¦
ª«�¤�° ¶¦¤¬Á§q���Â¦� °¨¤���dª«Ç)���°ª¦��L��±[�¶¢L���d¨���¡F�°¢L���@�)Èb���<��¡��°¢q��±��¥¹¦�§d �¬d�<³���q¬�¥d§d����±¡�¦ �°¢q��¸d �¦�¸{�<�q¡°ª«�¾�
��¦*¬d¦�¡�¦d»

1�� (¤ü)ô�ÿ¾ò�ï�ÿ&'�0Áï�L1LF��üGõGï	�bï�- !�-7E'ð ÿöò γ43 = 0 �qðG- ï�-�ÿ¾ò�ï INNO → ORGA ��üGõGï	�G� E(ORGA) = Φ(β̂′

orgaxorga)ó?ñ¤õ E(INNO) = Φ(γ̂34 + β̂′

innoxinno)Φ(β̂′

orgaxorga) + Φ(β̂′

innoxinno)(1 − Φ(β̂′

orgaxorga) -

Q 9



� �v� å¤Õ � �
� Ø Ù Õqå � �qÕ �¹æèçÁæè�L�Á�bæ Øvé � Õ �?�'Ú

H0 :
� Ö��qÕ � ��Ø Ù Õqå æè��� � Õ �b� � Õ ��Ø Ù Õqå ç Ø ��� æ�� � � é Ù ã'Ø{×���� æ å¤å¤Õ Ù

Halternative

Ï~Ê �k��±«§q� ¸dÊ �k��±«§q�
¼5��¸¹�ÂÌ�Ì

(INNO → ORGA)
ª¡,�°¢q�A¼[ °§q� Û ¦�¬d�<±¹®¯¦�  �@ª«¨G¢`Ü¤´�ª«±«±��¬ �Á» ë�* �Á» ë �

¼5��¸¹�ÂÌ�Ì
(INNO → ORGA)

ª¡,�°¢q�A¼[ °§q� Û ¦�¬d�<±¹®¯¦� �Ý[¦)© Ü¤´�ª«±«±��¬ �Á»  �* �Á» ê�+
¼5��¸¹�ÂÌ�Ì

(ORGA → INNO)
ª¡,�°¢q�A¼[ °§q� Û ¦�¬d�<±¹®¯¦�  �@ª«¨G¢`Ü¤´�ª«±«±��¬ (G» *�í �Á»)(� 

¼5��¸¹�ÂÌ�Ì
(ORGA → INNO)

ª¡,�°¢q�A¼[ °§q� Û ¦�¬d�<±¹®¯¦� �Ý[¦)© Ü¤´�ª«±«±��¬ �Á» � � �Á» ë��

���À¿Á�Â©F�*©,ª«±«±k����¡°�AªÉ®�¦�§d  ¬q���¶���� ����±¡�¦���¦��q¡°ª¡°���<�¤��©,ª«�°¢2�°¢q���W��¸¹��Ì°Ì@®¯¦� °³�§d±²���°ª¦��[»Æ¼F¢q�
�¾�¤¸¹�ÂÌ�Ì'®¯¦� °³ §d±²���°ª¦����?����¥¹������¡°����¬Æ¥¤����¡°�°ª«³���°ª«�d¨4�*�

Shigh = γ13INNO + γ14ORGA + β′
highxhigh + δhighŜhigh + uhigh

Slow = γ23INNO + γ24ORGA + β′
lowxlow + δlowŜlow + ulow

�¯ëGì4�

���q¬ ����¡°�°ª«�d¨�ªÉ®
δhigh = 0

���q¬
δlow = 0

 ���¡°¸¹�<�<�°ª«£¤�<±«��» ¼F¢q�< ��<¥¤�
Ŝhigh

���q¬
Ŝlow

�� ����°¢q�
��¡°�°ª«³������¬�¸d ���¬Áª�<�°ª¦��q¡A§d�L¬d�< A�°¢q�*�W��¸¹��Ì��À¿Á¸d±«ª�<ª«�A±«ª«�q�?�� A ¶�<¬d§q���<¬n®¯¦� °³ ®¯¦� 

Shigh

���q¬
Slow

»
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Region
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PUBL

�Á» � �3+Gì �Á» í  �Á» �� � � ìGìÁ» êGëGê&( �Á» � �)í�+ �Á» ê�í
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UNION

�Á» ì�í ��í êÁ» �3* �Á»)(
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INNO

êÁ»)(
+GìGê êÁ» �Gê ( ��» �  �+�� êÁ» ê�*
ORGA

ìÁ» ìGë�*Gê ìÁ»)(� (G» ì�*�*&( �Á» ìGì
Ï~Ê ����±«§q� Ï~Ê ����±«§q�

Industry
(� Á» ��+ (
+Á» íGí

Region
(
+Á» ê�+ ì��Á» ��*

R2

adj

�Á»)(
* � � �Á»)(
+�* �

� �v� å¤Õ � � ���
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

INNO → ORGA
��Ú

� � �v� Õ�â�� �¹�Á�bæ Øvé ç Ø � ã5ØL×���� æ å¤å¤Õ Ù â � �qå¤Ø{ÖßÕqÕ �
Ñ@ÝßÜ Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �ß�� ¶��³��<���<  �öÊ ����±«§q� �ß�� ¶��³��<���<  �öÊ ����±«§q�
Intercept

( ��» ê � ��+ íq»)(
* (?ëÁ» ì&(?ê�* êÁ» í�+
INV97/Y97

Ê �Á»)(�(<í¤ì Ê �Á» ê�í �Á» (?ëGë�* �Á» í¤ê
DEV

Ê �Á» ��ì�íGí Ê (G» *&( Ê �Á» +Gë&(?ì Ê (G» +Gë
ICT97

Ê¾êÁ» ê�+ � � Ê¾êÁ»)(?ë Ê¾êÁ» �Gê�í�* Ê¾ìÁ» êGë
COMP

�Á» �Gë&(<í �Á» ��+ �Á»  &(?êGì (G»)(��
STATE98

(G» *��Gê�+ ìÁ» ë�í (G» êGë�+Gì ìÁ» � �
INNO

Ê¾ìÁ» +�+&(?ì Ê¾ìÁ» ��ë Ê (
+Á» �6(?êGë Ê¾êÁ» í�*
ORGA

Ê¾ìÁ» ì�* � � Ê¾ìÁ» ì&( ëÁ» ��í=(?ê �Á» +�+
Ï~Ê ����±«§q� Ï~Ê ����±«§q�

Industry
ì&(G» �)í ì&(G» �6(

Region
ì&(G»  �� ìGêÁ» ��*

R2

adj

�Á»)(
+� Gê �Á»)(� � �+
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� �v� å¤Õ � � �
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

INNO → ORGA
��Ú

� é[é[Ø�� �d�bæ Øvé � Õ �¹æè�)æ Øvé a

Û Ý Ì��@Ê �º¢dª«���
���� °ª²��¥d±� �'�� ¶��³��<���< 7�öÊ ����±«§q� �'�� ¶��³��<���< 7�öÊ ����±«§q�
Intercept

Ê (G» �&(
+�* Êjíq»)(<í Ê (G» �&(
+�* Êjíq»)(<í
HIGH96

�Á» ���&(
+ ìÁ» êGê �Á» ���&(
+ ìÁ» êGê
R&D

�Á» ë��GìGê ìÁ» ê�� �Á» ë��GìGê ìÁ» ê��
MR

�Á» íGí¤ë��  Á» *Gë �Á» íGí¤ë��  Á» *Gë
PROF

�Á» ê��&(�� íq» ì�� �Á» ê��&(�� íq» ì��
COOP

�Á» í�+Gë� ìÁ»)(<í �Á» í�+Gë� ìÁ»)(<í
INV97

(G» êGë�ÐßÊ  (?ìÁ» ìGê (G» êGë�ÐßÊ  (?ìÁ» ìGê
ICT95

�Á» ê&(?ê&( *Á» +Gë �Á» ê&(?ê&( *Á» +Gë
STATE96

Ê �Á» �� � Gì Ê¾êÁ» *� Ê �Á» �� � Gì Ê¾êÁ» *� 
DEV97

Ê �Á» �&(?ì&( Ê �Á» ë�+ Ê �Á» �&(?ì&( Ê �Á» ë�+
COMP

�Á»)(?ê�*�+ íq» *Gë �Á»)(?ê�*�+ íq» *Gë
SIZE50

Ê �Á» í¤ì�+&( Êjíq» ê� Ê �Á» í¤ì�+&( Êjíq» ê� 
SIZE500

Ê �Á» ê�+Gë&( Êjíq»)(?ë Ê �Á» ê�+Gë&( Êjíq»)(?ë
ONEMAN

Ê �Á» �Gê�í � Ê �Á» ì� Ê �Á» �Gê�í � Ê �Á» ì� 
PART

�Á» � ��ê � �Á» ë � �Á» � ��ê � �Á» ë �
LIMTD

�Á» ìGêGì�� ìÁ» ��+ �Á» ìGêGì�� ìÁ» ��+
CAPT

�Á» ì&(?êGë (G» ëGì �Á» ì&(?êGë (G» ëGì
PUBL

�Á»)(�( �)í �Á» �)í �Á»)(�( �)í �Á» �)í
ORGA � � � �

Ý[�,Ê ����±«§q� Ý[�,Ê ����±«§q�
Industry

(<í¤ìÁ» ��*� Gë (<í¤ìÁ» ��*� Gë
Region

ê��Á» � �&(<í ê��Á» � �&(<í
LR
Ê
Test

ê�*Gì�íq» í  Gë�* ê�*Gì�íq» í  Gë�*

a U5ü?ÿ¾ï~ÿ¾ò¤ó�ÿ¹ý«ü)ô{ÿ¾ò�ðÉú{ÿ&'�0ÁïML1L ��üGõGï	�G�<ÿ¾ò�ïßð ñ�ñ�ü��?ó�ÿ¾ð ü)ñ@õGï4��ðÉúWð ü)ñ@ðÉúLÿ¾ò�ïMb¤ôöújÿ¹ï*0�ø¤ó�ÿ¾ð ü)ñ,ÿ¾ü<��ïßïÀújÿ¾ð �Âó�ÿ¾ïÀõ
ó?ñ¤õ�ÿöòGï¶ô¾ï�ýü)ô¾ï�ÿ¾ò�ï�ïÀújÿ¾ð �Âó�ÿ¾ð ü)ñô¾ïÀúWø#� ÿöúkð ñ�ÿ¾ò�ï���ü�� ø#��ñ¤ú<
XJ`ó?ñ¤õXL��5�  nò�ð ÿ¾ï�ó?ô¾ï@ðÉõGï¶ñ)ÿ¾ð��¶ó��G-7Hßò�ï�ú¾ó���ï
ò�ü��Éõ�úvÿ¾ô¾ø�ïFýü)ôßÿöó��#� ïa�7- ���[-
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� �v� å¤Õ � � � �
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

INNO → ORGA
��Ú

� � �~� é æ����Á�bæ Øvé � å�ä � � é � Õ �
Û Ý Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �'�� ¶��³��<���< 7�öÊ ����±«§q� �'�� ¶��³��<���< 7�öÊ ����±«§q�
Intercept

Ê �Á» ë�+��Gë Ê¾ìÁ» ìGë Ê �Á» +�* � � Ê¾êÁ» êGë
HIGH96

�Á» ���&(
* (G»  &( �Á» �����Gê �Á» ê�í
COMP

�Á»)(��&(� êÁ»)(�� �Á» �Gê&(<í �Á»  Gê
DEV96

�Á» ��í=(?ì (G» � � �Á» ��í¤ìGë (G» +��
DEV97

�Á» �Gì�*� (G»)(?ê �Á» �GêGëGê (G» í  
INV97

(G» +Gê�ÐßÊ  (G» ì � (G» ì ��ÐßÊ �� �Á» �3*
ICT95

�Á» ì�í¤ì�í íq»  � �Á» ��* � � (G» ìGë
ICT97

�Á» íGí �Gì +Á» � � �Á» íGí �&( +Á» +��
UNION

�Á» ì�í ��í êÁ» �3* �Á» ìGì�í=( êÁ» ë&(
SIZE50

Ê �Á» +�+ �)í Ê +Á»)(
* Ê �Á» ë�+GêGì Ê¾ëÁ» ��*
SIZE500

Ê �Á» ë&(�(
+ Ê¾ëÁ» ìGì Ê �Á» êGì���í Ê¾êÁ»)(�(
ONEMAN

Ê �Á» í¤ë�* � Ê¾êÁ» ë�� Ê �Á» ê ��ë�í Ê¾ìÁ» + �
PART

Ê �Á» êGêGë�� Ê¾ìÁ» í=( Ê �Á» ê�í�*Gê Ê¾ìÁ» ëGì
LIMTD

Ê �Á» ��+GìGì Ê �Á» * � Ê �Á»)(
+&(<í Ê (G» í�*
CAPT

�Á» ìGê�*� (G» ë � �Á»)(
*&(
* (G» � �
PUBL

�Á» ê�+&(?ë (G» �  �Á» ì� Gê�+ (G» ê�+
INNO

�Á» *Gê�*�� (?êÁ» ìGë (G» + � � � (��Á» +� 
Ý[�,Ê ����±«§q� Ý[�,Ê ����±«§q�

Industry
(?ìÁ»)(
+�í=( êGëÁ» í�+�í�+

Region
ìGêÁ» �3*Gë�í (� Á» í  Gì �

LR
Ê
Test

 � �GêÁ» ��*&( � ë&(
*GëÁ»  Gê� �
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� �v� å¤Õ � � � �*�
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

ORGA → INNO
��Ú

� � �v� Õ�â�� �¹�Á�bæ Øvé ç Ø ��� æ�� � � � æ å¤å¤Õ Ù â � �qå¤Ø{ÖßÕqÕ �
Ñ@ÝßÜ Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �ß�� ¶��³��<���<  �öÊ ����±«§q� �ß�� ¶��³��<���<  �öÊ ����±«§q�
Intercept

��ëÁ» ì �  �* (
+Á» �&( �)íq» ëGêGë�* (
*Á» +�+
INV97/Y97

�Á» ���GìGê �Á» �&( Ê �Á»)(<í¤ë � Ê �Á» í �
DEV97

�Á» +�í=(�� (G» + � �Á» ë�í=(
* (G»)(
+
ICT97

íq» í¤ê ��ì íq»)(?ì �Á» ê ��ë�+ �Á» ì�+
COMP

Ê �Á» ���Gì�í Ê �Á» ��� Ê (G»)(<í ��+ Ê (G» í �
STATE98

Ê (G» ì � �3* Ê¾ìÁ» �Gì Ê (G» �Gì�*Gë Ê (G» ë �
INNO

êÁ»)(
+Gì�+ êÁ» �Gê ì&(G» ì�+Gê�í íq»)(� 
ORGA

ìÁ» ìGë�*Gê ìÁ»)(� Ê �Á»)(
+ ��ê Ê �Á» ��í
Ï~Ê ����±«§q� Ï~Ê ����±«§q�

Industry
(� Á» ��+ (
+Á» +�+

Region
(
+Á» ê�+ (� Á» +Gê

R2

adj

�Á»)(
* � � �Á»)(
+�* �

� �v� å¤Õ � � � �.�*�
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

ORGA → INNO
��Ú

� � �v� Õ�â�� �¹�Á�bæ Øvé ç Ø � ã5ØL×���� æ å¤å¤Õ Ù â � �qå¤Ø{ÖßÕqÕ �
Ñ@ÝßÜ Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �ß�� ¶��³��<���<  �öÊ ����±«§q� �ß�� ¶��³��<���<  �öÊ ����±«§q�
Intercept

( ��» ê � ��+ íq»)(
* ( ��» ì �3*Gê êÁ»  ��
INV97/Y97

Ê �Á»)(�(<í¤ì Ê �Á» ê�í �Á» (?ì� �* �Á» ��í
DEV

Ê �Á» ��ì�íGí Ê (G» *&( Ê �Á» *Gë� &( Ê (G» í¤ë
ICT97

Ê¾êÁ» ê�+ � � Ê¾êÁ»)(?ë Ê (G» ��+�+Gì Ê �Á» +��
COMP

�Á» �Gë&(<í �Á» ��+ �Á» +�í  �* (G» �Gì
STATE98

(G» *��Gê�+ ìÁ» ë�í (G» í¤ë�+ � ìÁ» ìGì
INNO

Ê¾ìÁ» +�+&(?ì Ê¾ìÁ» ��ë Ê (� Á» ë��� �* Ê¾êÁ»  Gë
ORGA

Ê¾ìÁ» ì�* � � Ê¾ìÁ» ì&( ëÁ» ì�+� �í (G» ì�*
Ï~Ê ����±«§q� Ï~Ê ����±«§q�

Industry
ì&(G» �)í ì&(G» í=(

Region
ì&(G»  �� ìGìÁ» ëGê

R2

adj

�Á»)(
+� Gê �Á»)(� � �
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� �v� å¤Õ � � � � �
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

ORGA → INNO
��Ú

� é[é[Ø�� �Á�[æ Øvé � Õ �¹æè�)æ Øvé
Û Ý Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �'�� ¶��³��<���< 7�öÊ ����±«§q� �'�� ¶��³��<���< 7�öÊ ����±«§q�
Intercept

Ê (G» ì�*�+�� Ê¾ëÁ» ��* Ê (G» �)í�*� Ê¾ëÁ»  �+
HIGH96

�Á» ���&(?ë (G»  Gì �Á» �����Gê �Á» ê�+
R&D

�Á» *Gë��Gì ìÁ»  �+ �Á» ë�í�+� ìÁ» íGí
MR

�Á» êGë� &( ��» *�� �Á» ê� &(�� +Á»)(� 
PROF

�Á»)(
+� &( ìÁ» *�� �Á» ì �)í¤ì êÁ» ��ì
COOP

�Á» ê���*� (G» êGë �Á» í ��*�+ (G» �)í
INV97

(G»)(� �ÐßÊ  (G» �� (G» ��+�ÐßÊ �� �Á»  Gì
ICT95

�Á» ìGëGêGì ëÁ» í¤ê �Á» ��+�í � (G» í�*
STATE96

Ê �Á»)(��Gê�* Ê¾êÁ» +�� Ê �Á»)(���*�í Ê¾êÁ» +�*
DEV97

Ê �Á» �&(� Gì Ê �Á»  &( Ê �Á» �GêGì�+ Ê (G» ëGì
COMP

�Á»)(?ì�*Gì íq» ìGê �Á» �GëGë � (G» *�*
SIZE50

Ê �Á» ì�í=(
+ Ê¾ìÁ» í¤ì �Á»)(� Gì�+ (G» ê�í
SIZE500

Ê �Á» ê��� � Ê¾êÁ» ì� Ê �Á»)(��Gë�� Ê �Á»  �
ONEMAN

�Á» ��í¤êGê �Á» ê�* �Á» ì��&(<í (G» í¤ê
PART

�Á»)(?ê�*�� (G» ��í �Á» ì���í¤ë (G» í=(
LIMTD

�Á» ìGê�*Gì ìÁ» � � �Á» ìGêGê�* (G» +Gì
CAPT

�Á»)(
*Gë� (G»)( � �Á» ��+&(
* �Á» ëGì
PUBL

�Á» � �3+Gì �Á» í  Ê �Á» �&(�� � Ê �Á» �Gë
ORGA

�Á» ë� �* � (?ìÁ»)( � (G» *Gì� Gê *Á» ê�*
Ý[�,Ê ����±«§q� Ý[�,Ê ����±«§q�

Industry
(?ê ��» ì&( �)í ìGêÁ» ê ��êGê

Region
ì�íq» ��ë � � ì� Á» êGëGê��

LR
Ê
Test

+&(?ì&(G» +��� Gê ë��Gì��Á» í ��+�+
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� �v� å¤Õ � � � �
â �?�bæ � �Á�bæ Øvé ��Õ �+� å �b� � Ö��qÕ �*� � Ø Ù Õqå �

ORGA → INNO
��Ú

� � �~� é æ����Á�bæ Øvé � å�ä � � é � Õ �
Û Ý Ì��@Ê �º¢dª«���

���� °ª²��¥d±� �'�� ¶��³��<���< 7�öÊ ����±«§q� �'�� ¶��³��<���< 7�öÊ ����±«§q�
Intercept

Ê �Á» ëGì� Gë Ê¾ìÁ» �� Ê �Á» ëGì� Gë Ê¾ìÁ» �� 
HIGH96

�Á» ���Gì&( ìÁ» ë�* �Á» ���Gì&( ìÁ» ë�*
COMP

�Á»)(?ì�+ � íq» ��� �Á»)(?ì�+ � íq» ���
DEV96

�Á» ��í �Gê (G» � � �Á» ��í �Gê (G» � �
DEV97

�Á» �GìGìGë �Á»  � �Á» �GìGìGë �Á»  �
INV97

(G»  �+�ÐßÊ �� (G» í¤ì (G»  �+�ÐßÊ �� (G» í¤ì
ICT95

�Á» ê������ *Á» ê&( �Á» ê������ *Á» ê&(
ICT97

�Á» ë��Gë� (��Á» ê�* �Á» ë��Gë� (��Á» ê�*
UNION

�Á» ì�*�í  íq» ìGê �Á» ì�*�í  íq» ìGê
SIZE50

Ê �Á»  Gê�*&( Ê +Á» +�+ Ê �Á»  Gê�*&( Ê +Á» +�+
SIZE500

Ê �Á» ë�*�*Gë Ê¾ëÁ»  � Ê �Á» ë�*�*Gë Ê¾ëÁ»  �
ONEMAN

Ê �Á» í¤êGìGì Ê¾êÁ» í � Ê �Á» í¤êGìGì Ê¾êÁ» í �
PART

Ê �Á» ì�+Gì�+ Ê¾ìÁ» �� Ê �Á» ì�+Gì�+ Ê¾ìÁ» �� 
LIMTD

�Á» �����Gì �Á» ��� �Á» �����Gì �Á» ���
CAPT

�Á» ê&( ��ê ìÁ»)(
* �Á» ê&( ��ê ìÁ»)(
*
PUBL

�Á» ê ��ëGì (G» +�í �Á» ê ��ëGì (G» +�í
INNO

Ê Ê Ê Ê
Ý[�,Ê ����±«§q� Ý[�,Ê ����±«§q�

Industry
ìGêÁ» ê ��êGê ìGêÁ» ê ��êGê

Region
ì� Á» êGëGê�� ì� Á» êGëGê��

LR
Ê
Test

ë��Gì��Á» í ��+�+ ë��Gì��Á» í ��+�+
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� �v� å¤Õ � � � � �
� Õ �)�¹�bæ � �bæ �vÕ���Õ �+� å �b�¤Ú

�@Õ �v�b� Øvé äÂØ �b� Õqå �Á�bæ ØvéµäÂØvÕ çÁç�æè�¹æ Õqé �1� Õ � ×ÆÕqÕqé � æèçÁç Õ � Õqé � �kØ � � � Ø ç
� é[é[Ø � �d�bæ Øvé � � æ�� é æèçÁæè�L� é � Õ2ã5Õ �vÕqå æ é � �v� Õqé � � Õ � Õ ���

ÌW³*¸d �¦)£��<³��<��� ÌW�q�< ��<³��<�¤�¶��± ����¬Áª�?��±
ÌW³*¸d �¦?£¤�<³��<��� (G» ���

� � �
�Á» íGí

�
<
» ���&(+�

�Á» ì� 
�
<
» ���&(+�

ÌW�q�< ��<³��<���¶��± (G» ���
� � �

�Á» ì�í
�
<
» ���&(+�

����¬Áª�?��± (G» ���
� � �

� �v� å¤Õ � � � � �.�
� Õ �)�¹�bæ � �bæ �vÕ���Õ �+� å �b�¤Ú

�@Õ �v�b� Øvé äÂØ �b� Õqå �Á�bæ ØßéºäÂØvÕ çÁçÁæè�¹æ Õqé �-� Õ � ×ÆÕqÕqé � æèç�ç Õ � Õqé � � � �~� é æ����Á�bæ Øvé � å
ä � � é � Õ � � � æ�� é æèçÁæè�L� é � Õ�ã5Õ �vÕqå æ é�� �{�b� �vÕ �[���
�@��¦� °¨¤���dª«Ç)���°ª¦�� Þ������<�¤�° ¶��±«ª«Ç)���°ª¦G� �@��¡°¸¹¦��q¡°ª«¥dª«±«ª«�W� Ñ@©,��à�¦G¡°�°ª«�d¨
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