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Abstract 

The central aim of this research is to determine if public R&D can be redefined as an 

industrial policy tool to counterbalance the adverse effects of trade liberalization. To 

this end, we analyze the impact of trade facilitation and public R&D on market 

concentration using a panel of 21 countries from 2000 to 2014, combining data from 

De Loecker & Eeckhout (2018), Rubínová & Sebti (2021), and the OECD (2023). 

The analysis employs the markup index as the dependent variable, with the import-

cost index, public R&D personnel (FTE), and their interaction term (capturing the 

"public-innovation feedback" channel) as key regressors. Estimates are reported 

using a two-way fixed effects model with Driscoll–Kraay standard errors to account 

for cross-sectional dependence, complemented by a random effects model for 

sensitivity analysis. The results demonstrate that incorporating the public-innovation 

feedback channel significantly modifies the estimated impact of trade facilitation. 

Specifically, public R&D investment is found to partially offset the rise in market 

concentration associated with Import facilitation. These findings suggest that a 
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synergistic approach to trade and public innovation policy offers an effective 

strategy for preserving competition and curbing market power. 
Keywords: Research and Development, Innovation, Market Concentration, Import 

Facilitation, Trade Liberalization. 
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+� PQ�%R �m#%R�  (�%#d  �%  	( �	 /%�:'�
�	���  �jl#, �� �.#� ��&J#  ..�9     ^�%� >%#9�� �%  ��&;� �0 ,Q�� \�	 �9 ��u �%Y'n� 

�`+l �
� �9 ,�� (�Q  �`�	� ����� ��d3����( �
�&� ��PQ�R �� �      <��%  *%
 ���%  �	 �%�
�3���  - �� �`�	� �3���         � 8�(	�� �%�
+� �#%  �	�%�� �%�
+� PQ�%R S�%)� 	
%b �  ..�9

 8�	(�-�  &�	(�� /`�N +
�:� �     (	�� !%�&K� 8�%";b �%  �9 ���(	�� ��
+� �#�}:� .(
R
��       /��%R *%
 <��%M �<��%M ^�%� �  �	 ����l �PKJ� 	
b �  .,�� <(�9 *#�Y� �	 (
R
m9 ��.�0	(
� 9 m#�"� ��
��.�0	(�� ^�� <��M � (��5�    �	 T�.%9 �%� �%  p;��� PQ�R � <(�

 �`�	�,�� <(�9 .��30���
 �9    	���%  +%9�:� �  8�(	�� /#6�� �7� S�;3( �  $#"�� �
� 	( +#3 ��
$#"�� 	
rU 	(  ��#� �� �m#&�� ���
��PQ�R   �&;%?� � �
F�# �	 	( <.R �`�	� ���)2021( 

 8�(	�� ��
+� PQ�R � )Import cost index( �� +9�:&� 

R .m��:� 	
b  �9�#�  �%�   <	�%R�
 ���	�
3�Q ���  PQ�R �
� �.RZ�_� <.��9  *%��� 	(  ��%�     .%�0	( q%
�
� �� !%�&K�
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<(�( 	( �9 �V
�� �
� >;� �  .,�� (
l
�     �
#%��M	 T�.%9 �%� ���  +#3 �� �(	�( (
l� ��
�� ��l� ��"&�� 8��Y� �� m#�9  	( 8�";b �#  ���	�jM�7�  .(
R PKJ� +#3 ,��#� �  

 m� 	��9�(�(	��N <(�( �
�        �� �V
%�&� �%���( �% ��� �%�	�  ��%��� �%9 (��
� �
�r5 ��
8t�n�  �  p;���m��  ��9 �� m���5 �	 	���  +9�:� � 8	��� ��	�0
3 <�
U �� .�9.  

:9� %1. H�#7���8 )A
 �� ���I�&����#7@ 

J
���

  

1��� �7H�# ��� J�� 
  KL�#  

1 Markup
�,�

 (�O ��5 
 	( .#'
� �
�63 ��
+� �  ,:#N ,;�3

 	
J9i  ���� 	(t
4  

�()  � �?9
'
 �8��
�2018(  

2  ICI�,� 

ICI�,���� 

8
�(	

�� 
��


+�
 P

Q�
R

 

S�� *��� ���  ...  

 �� �  �7n� 8�(	�� ��
+� PQ�R
 	( ���	�
3�Q �� �.�0	( *���

 	
J9i  ���� 	(t
5  

 ��&;?� � �
F�# �	)
2021( 

ICI�,����  ���  ...T�( *���  

ICI�,���� T
� *��� ���  ...  

ICI�,���
 T	�6u *��� ���  ...  

ICI�,���� m��� *��� ���  ...  

3  R&D�,�

6
 

$#"�� ���#3  �&'�( ���
��
T�:� S(���) (,N� 

 �  �
 �� �	�9 8�V�� ,;�3
$#"��  *
 	�9 8�V�� /9 �  ���
��

 �3��� <	�( *
 	( <��M *
 �
 (�5
 	
J9 	(i  ���� 	(t. 7  

 ��( .�� .�� .F�)
2023( 

MNO#: )A
 ��L&�A#7@  
���� 2� ��8 �8 �PB�! � ����5 )2018�.Q� �(8& .�� .8 )2023<�� � (7��Q� �LP& �� )2021( 

 S�.l 	( ���#L&� �Y#-
� 	��02 � �`�	�    ��%��#L&� �M.%�9��� � {2� �� �#'�� ��

_�
<(�( 	( �.#�9  ����� �

� �� ��� �	�  ,�( ��    (�%O ��5 �%#L&� ..%�(     (�.%U �#d3�%#� �% 

34/1 ~�&;�3 ����( � �<(�&�M /N�.U75/0  �)9�.U �89/3� �� ��J3 <�d�  �9 .�(   �%� �%   	
%b 
�#  	�#�� Z���3� .�u�� �.3	�(	
Q�  �
�63 ��
+� �� ����5 �(
� �#R�U �� p�
&�   �%���M

��	( �� ��t�   x,�� ����M�  �
� ����   8��%Y� �%9       �� �%R�3 �&%J#  (�%O ��5 	( ��%-� ��%�
   
%J9 �%� /%Q�( 	( �3��� 8�3��
3 �� ,���	
J9 ��#� Zc&Q�.	     �%�
+� PQ�%R ���% 

8�(	�� �#d3�#�  	( �� <(�.��43/4  ��62/4   .%�O  	( *u
9 ~�&;�3 	�#�� Z���3� � (	�( 	��N
��	( �#  .�O  �  ��
�"� 	( �����M �� ��J3 �����M ��
+� {2� �9 .�(    ���%  �	�%�� ���
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    �%� �	 ��	
%J9 �#%  ��%-� 8��##L� � ,�� 	�.
�� ~�&;�3 	
J9 ��  %�(	 ..   �%J
�+5� .%3�
�#d3�#� !#YQ 8�(	�� ��
+� PQ�R ��  ,�K3 *�����  m��� *���   ,%�� �0 �d3�%#  +#3

 �  �9q��
l �.�0	( q
�
� ��	 ,9�U �  �%�
+� 8�%;7�    �%� �
�+%5� 8�(	�� ��%�   ..% �
 	(
$#"�� �#L&� �,
�63 �&'�( ���
��   (�.%U �#d3�#� ��	�(29   �%Y3 	�+%� �  T�%:� S(�%��   ,%N�

 ��3t��   	( t�%  	�%#�� Z���3� � <(�&�M 	�#�  ����( ��� �,��   �#%  �+%l �( �%�   � �%���M
��	(  �
���%� {2� 	( .
.R ��d:��3 �� ,
��U ����M      ��%#� �	�0
%3 	( �%&'�( �	�j%M

 .(	�( ��	
J9(
l��   �#%  	�#�� Z���3� 	�."� ��
�    ��	( �� ��t�%  	�#%�  �%���M   �%���M
�� ��J3 � ,��  8��Y� �9 .�( �&'�( �	�0
3   �%M�
� �%  �&%� �� � �	�&Q�� ~��.:V   ��%�

  �3�%�� 8�3�%�
3 �3 �,�� !�&K� ���	
J9 . �%   �9	
%b�  <.��%J� �
%d'� �    �%:� 	( <.%R
�� ��J3 ���#L&�        �%� /%Q�( 	( �3�%�� 8��%##L� �� �&%J#  	�#%�  ��	
J9 ��#� �
�� �9 .�(

    S.%� �� <(�Y&%�� ,%#:�� �%9 �V
4
� x,�� 	
J9     ,% �7 8��%7� ��%� 
%��(
�   S�%&�9 �
8��Y�  /#��� 	( �	 , �7 ��2"� ����� �#l
� ����� �
� ����(�_&N� .�9.  

:9%� 2. S�
 ��#T7I� H�#7���8 )A
7@  

�7H�#  =L&�A# : U<  �7���7#  ��7 # V��A��  $��:>  �WB�:>  ��:���#  

MARKUP�,� 

��9  34/1  30/0  75/0  89/3  1411  
�#  �	
J9    19/0  10/1  91/1  41  
��	( 	
J9�    23/0  55/0  32/3  41/34  

����,���� 

��9  43/4  85/0  70/2  88/6  540  
�#  �	
J9    81/0  91/2  84/5  36  
��	( 	
J9�    29/0  17/3  78/5  15  

����,���� 

��9  55/4  90/0  70/2  34/7  540  
�#  �	
J9    86/0  92/2  35/6  36  
��	( 	
J9�    30/0  27/3  90/5  15  

����,���� 

��9  57/4  92/0  70/2    540  
�#  �	
J9    87/0  93/2    36  
��	( 	
J9�    31/0  29/3    15  

����,���
 

��9  59/4  93/0  70/2    540  
�#  �	
J9    88/0  93/2    36  
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�7H�#  =L&�A# : U<  �7���7#  ��7 # V��A��  $��:>  �WB�:>  ��:���#  

��	( 	
J9�    32/0  30/3    15  

����,���� 

��9  62/4  96/0  71/2    540  
�#  �	
J9    91/0  94/2    36  
��	( 	
J9�    33/0  33/3    15  

�&��,� 

��9  26/28900  6/68558  171    1334  
�#  �	
J9    67/67304  291/548    44  
��	( 	
J9�    84/19417  99193 -    31/30  

MNO#: )A
 ��L&�A#7@  
���� 2� ��8 �8 �PB�! � ����5 )2018�.Q� �(8& .�� .8 )2023<�� � (7��Q� �LP& �� )2021(  

  
2.3 ����� ���  

�_� �� /;N
{ �
��0 T��3� �S.� ��� <(�( �  �b
 �� ��� .(	�( 8	��4 �� %
� �	   T�%M 	(
d&� �� �
��0 *:9 �  S��� �2"�� � ����(Pesaran, 2015) Sc"&��    �� S.%� �%2Q �+l

�� ��	�  �	 ��	
J9    (
%l� �%�2"� �d&� �� �M� �9 ,�� �
� 	( �
��0 �
� ,#:�� .m#�9
��&�&�� ,�- �(
R �&5�M <.
(�3 $"�� p�
� � .R�  �&R�(     �%
� S.%� �	�%�0 ��� S�n%� 

��  +#3 �d&� �� ?8	.N � !�4 �&;'� .(�	��##� <.��9      ���%�� �
%��0 ^
�%&3 .,%��)2015 (
�� ��J3     �%9 �� �%"� �#%4�5 � ��  	( �!#�4 ��2"� �d&� �� �  ��&;� �Y- �#4�5 �9 .�(

 �
��0 {2� 	( �(	�( �
N ��2"� �d&� �� �� �9�U0.37  / �N�(�9(	 �:3 .R�  %�  x�� �
� 
�� 	�]&3� <(�( 	( !#�4 ��2"� �d&� �� 
d'� *
 (�	     �2
��%R 	( ..%R�  �&%R�( (
l� ��

�
��0 T�( /�3 �� .
�  .U�� �J
	 ���� ���  ���2"� �d&� ��   <(�Y&%�� .U�� �J
	 ���
 �� �� 	
]�� �
� ���  .(�9 ����� �
��0(Pesaran, 2007) <(�Y&�� ��    S�.%l 	( ^
�%&3 .m#�93 


l
�    .,%�� qb�%"� T�%:� 	( .U�� �J
	 (
l� �  v��Y� �
��0 �
� �Y- v�5 .,�� (
 {2� 	(5 <(�( 	( .U�� �J
	 (
l� �  �.��
R �.-	( �:3 <.��J� �� (
R.  
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:9%� 3. ����X � 1�#2T�=� ���� :>��� ���<�� ��Y> ���  ")#�  

�#L&�  Z [t-bar]  P-value  

�� (�&��,�) �5�9�3 8�.��J�  �5�9�3 8�.��J�  
�� (Markup

�,�
) 92/4 -  00/0  

�� (����,�,��) 44/2 -  00/0  

�� (����,�,��) 56/2 -  00/0  

�� (����,�,��) 73/2 -  00/0  

�� (����,�,�
) 91/2 -  00/0  

�� (����,�,��) 01/3 -  00/0  

MNO#: )A
 ��L&�A#7@  

��30���
 �9 <(�(  ��� �  �
 ���&��,�  �
��0 ����� �9 .3	�( �2
��R   �%  T�( /�3 ���
�0 ��	 �
��0 S�� /�3 �,�#3 ��#� ��        ��	�%�:� � m%
� /��%R ��%�
�"� ,%6l �%  �+#3 ��

(Im et al., 2003)  �
Ou �(Choi, 2001) �<.R T��3�  .,����:� 	
b    <.%R �%`�	� ^
�&3 �� �9
 S�.l 	(4 �� �� ��
�        {2%� 	( .%U�� �%J
	 (
%l� �%  �%�&;� �.��
%R �(�9 ��;�&

���� �:3 ,5�
 �4�U ����� �	�( .(
R  

:9%� 4. ����X  %�� $��1�#2T 8�� ��=� :>��  

�7H�#  Ips 

Z-t-tilde-bar 
Fisher 

Inverse chi-squared 
Fisher 

Inverse normal 
Fisher 

Inverse logit 
Fisher 

Modified inv. chi-squared 

ln (R&D�,�) !  0  06/0  00/0  0  
ln (Markup

�,�
) 01/0  0  00/0  00/0  0  

ln (ICI�,�,��) 0  0  0  0  0  

ln (ICI�,�,��) 0  0  0  0  0  

ln (ICI�,�,��) 0  0  0  0  0  

ln (ICI�,�,�
) 0  0  0  0  0  

ln (ICI�,�,��) 0  0  0  0  0  

MNO#: )A
 ��L&�A#7@  
 :��A7[�
�< %�#���1 Z-t-tilde-bar $��:>  =<10 �:���# ���� �< $�� �� �� �� 8� 12���#��72� 

.���� .\&� ���B�� 1�#2T ��� 8��< ��:���# :!  
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S.� 1
u	�u �9 (	�( 8	��4 ��3�� <(�( *
 �  �l�
� ���  ���(� 	(   �� �	 (
%Q ����
 S.� �#  ��#:��)Pooled model(    �#%�}:� .m#%�9 1�K&3� �:#' �
��0 *:9 �  ��3�� S.� �


- 	( �:��� �
��0 $
�b �� �/�� 8��7� <.��J� 8	(Hausman, 1978)  �%  S.� �#    8��%7�
 , �7)Fixed effects model( �  �5(�_� 8��7� �
)Random effects(   .m#�
+%M�  �	 >���� ��
+M

S.� (	�0�  �� .�         � Sc%Q� ��+%l� �d&;%�:�(
Q �z3�%
	�� �3�%�:��3 (	�( 8	��%4 ��
�� +#3 ��2"� �d&� ���� �]3 �  �
5 /U��� �b �  ..3�#d  	��N ��	�  ,     �%  S.%� �.%�	

��
+M �
�� �  ,;�3 �5(�_� 8��7�  �����	�9  ..R� ����� ��� �� � (	�( (
l� �9
�    �%9 ,%��
3��:��3 �� S.�� 	��
z3� � ^3	� x(�   �� �%� 
�   ) �:%��� �
%��01978  ��%  T�t 	�%;&V� (� 

  8��rN#� 5(�_� � , �7 8��7�� � 	( .(	�.3 �	
� ��R
p �  %
.    �
%��0 ���%� �%    *'.%3��
(Mundlak, 1978)  .,5	�&3
^ �
� ( �
��0� ��J3 �� ����� 	� .�(     �%  S.%� �� <(�Y&%�� �9

�� ��  x(	�( 8	��4 , �7 8��7�
� �� � �
��� 3�
& #m ��M	#�
   %�9 ��%l� �	 , �7 8��7� � #m 
m� � ��&�&�� ���� ��� 	��0�  �� �	 (
QR�3 8c�J��  �� 3�%�:��3� 	�� %
z3�  d&%� �� �� 
�2"�� �4#! 	�( �d3 �
_�
�m ��M	 ��#�
 �� Z���3� � #	� 	?(
/F�� [�?9 � �(Driscoll & 

Kraay, 1998) � .,��
� ��M	 �� �
3#�
 d&� �� � ��  	(� �2"�� 3 �#+ 3��:��3� 	�� %
z3� 
�}:� .,�� 	�
&��#� 5(�_� 8��7� S.��  � »Z���3� ��#	� 	�
&�� «�   %��#�� » �%R
Q  .%� �« 
3 ��	
J9 {2� 	(#�+ �"� T�"� 	(
�� �-� S.� � �� � �`�	�� (
R.  

 ��� �R�	 �.R <+
	 �	�9  S.%� ���       �%2 �	 	( ��%�9 8	�%;V *%
 ���%�)1(   � �%`�	�
 �	 T�t 8��#4
�|��� �  s�2� �0 ��  �M� .m#�9», �7 8��7�«  *:9 �  �(�5 �%Y'n�  !  �

��#�� �  �3��� , �7 8��7�  �∑ #$%&'($
)
$*+  �  8	
- �
� 	( �.3
R 	�6�  ,% �7 8��7� S.�

�

��( )Two-way fixed effects model (�� .m#&�� �l�
�  ��
��� �(   (�%9 ZjU �	 8	�;V
<(�( �  �	 ���	� m�  �� �(	�0�  8	
- �
� 	( .(�( T��3� �	 (	�0�  <	�;�
 �  � ,K
	  *%


 �M� .,R�( m#��
Q ��#:�� S.� !  �    �,!,$  � -! + ,!,$       \���%  *%
 �%  �.% �
 S
%��
       �%� �#%-
� ��% ��� 8�%�'�2� 	( ..%R m#��
%Q �%l�
� �5(�_� 8��7� �  ��&;�    �%9 (
%R

,'�U   <	�%R� �%  ^
�&3 � <.R <(� �#:K� S.� !�&K� ���   �%   	
%L7 � (�.%U   \	�+%M ��0
S.� �
� �� *
 �� �9 ��u .(
R �� (��
� � ��� m65 ���  �	 (
Q ��Q �}
	( �� ..��9  

)1(  
/0 (Markup!,$) =

/0 ( !) +  8&# /0 (8&#!,$)  +   9:9/0 (9:9!,$) +  ;<!=$ [/0 (8&#!,$) ×

/0(9:9!,$)] + ∑ #$ %&'($
)
$*+ + A!,$  
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  S�.%l |��� �  ���#L&� ��
5 �2 �	 	(1   �%� ..�&%��       8	�%;V (
%l� /%#'( �%  m#%3�(
/-�U 4 1�(�&��,� × ����,�)  �93<.�
�:  �� ��»    ��
%:V �	�0
%3 (	
Q��%  �%7� « �7�%&�  ��

 ��	��:� � /#3[
w9)2023( �J9 �,��    .(
%  .%��
Q ����&� >
�4 �� 8��Y&� �b
 �� ���
 ��
+� PQ�R �  ,;�3 (� ��5 �J9 �;���� ��� �
� v�5 �  �8�(	��    	�.%"� �%9�&��,� 

�� /��9 /#�3��Y
( �#5�b �� �,�� , �7 :m
�#M  

)2(  
BMarkup

Markup
= CDE  

BDED

DED
+ CFG�H�

BDED

DED
× ln (�&��,�)  

>��� �          �%�
+� PQ�%R �%  ,;%�3 (�%O ��5 �%J9 ��
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***  ***  *  ***  ***  **  ***  ***  ***  
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***  ***  ***  ***  ***  ***  ***  ***  ***  
76/0  01/1  01/2  73/0 01/1  25/2  69/0  99/0  47/2  
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.  �%� ����( �9 ,R�( �l
�#
�� �
� %
q 
 #� 	
J9�  ~�5�-»*u
9 �� «3#x,� (+3 (	
� .�u 	(
*  �Y- � 
� :9� Y��� � .,�� %
� 

 .,�� m6��9��u � ��J3� .�(   6%�� �%9#/    3�%�� 	
%b �%  8�(	��#��  �%:� 	(    =%V�  �%l
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�+5�
� (� ��5 :3� (
RQ�  	( .� ��#p ���     ��%� �%3
:3 	( �#%u 	
J9 PKJ� 	
b �   �%7�
& �N	[� ���0 8�(	��  ����:�  ,�� �  S�3�9 �� �.#� p��� ��d
( !'�K� �  (�% ��5 ��%9�� 

u�3 �	#+ 
� &U� Y��� ..�9  

  
 ����+�2`	�� �7<�# ������ $7;�
 b�B �c�A
 . �����B � 8:#T�� 8��  

MNO#: )A
 ��L&�A#7@  
  

2.4 ,-���� ����� ���  

 S�.l 	(6  �'(��� \���  ^
�&3)1(   Z��%�3� �%  � �5(�%_� 8��7� \�	 �  �  	�%#��   	�
&%��
�R
Q      ,%�� <.%R <(	�0 ,% �7 8��%7� S.%� �  ��
�"� T�"� 	( ��	
J9 {2� 	( <.R �.�  .
$#;2�   �%� ��%J3 �5(�_� 8��7� S.� ^
�&3 �  �

��( , �7 8��7� S.� ���(	�0�     �%9 .%�(

�.%%#�9 ��%%��#L&� �%%7� ,%%6l � ,%%�cV �%%u�M  /��%%R ���%%#3 �8�(	�� �%%�
+� PQ�%%R
$#"�� ��:l � ��&'�( ���
�� � m��  �0 ��9 �� ،	( �� �(  (�%�
�	  ��%��
  �,%��  �%�� 	( 

S.� 8��7� �5(�_� {2� �	�(���� �Q�  >
��4  ���%9 
 �%&5�   .,%�� ,%�V  ��%-�  �%
� 
8��Y� 	( v�5 �
(�#�  S.� 8��7� �5(�_� �&Y63 ,�� �9 ��d:��3 ��� P&K� ��  	
%J9 
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�	 /"&�� �� ����#L&� ��#4
� v�5 �� .�9 �%l
��  .   �%  ,%#���  �%��#L&�   �%� 	�%]&3�  �(�	
�#�u �4�5 	��N�  � .R�;3 �#:� ��� =V�  �
�+5�  ��%2Q  (	�.3�&%�� �  ���%9  �	�(�%��� 

>
��4 	( S.� 8��7� �5(�_� <.R ,�� .( S�&�9 �  , �7 8��7� S.� �/ �"� 	 ,% �7 8��7� �
 �%� m���5 �	 8��7� 	�M��� (	�0�  �����   �%
��� x.%�9     % �7 8��%7� S.%� 	( >
��%4 ��	 �� ,

 m%� ��
� (
l��  ..3	�(	
Q�  ��&J#  �	�.
�� � �	�(����      8�%;7 � >
��%4 ,%6l �3�
%Q
��:l ^
�&3 m��  � �� ��J3 (��
�	 �( �� 	( ��9   �%�#&3 �%9 .�(    ����%� ��%-� ��%#M ،

�"3  /
.%��  �%M  $%#"��  ��%�
��  �%&'�(   	�%70 S�%&�9	(  /#6%�� 8�(	�� ،��  T���&%�� T�t 
	�(	
Q�  .,��  

:9%� 6. ����X ���

 ���^� %:#� ��<8 :#T�� J��d# ��)Le8  

  
%�� `	��  ��& `	��  a	�� `	��  

)1(  )2(  )3(  )1(  )2(  )3(  )1(  )2(  )3(  

CDED 

  *  *  *  *  **  *  *  **  
23/0 -  21/0 -  04/1 -  21/0 -  22/0 -  32/1 -  19/0 -  19/0 -  41/1 -  

)11/0(  )12/0(  )71/0(  )11/0(  )11/0(  )60/0(  )11/0(  )11/0(  )600(  

βQ&R 

    *    *  ***    *  ***  
  04/0 -  17/0 -    04/0 -  21/0 -    04/0 -  23/0 -  
  )02/0(  )08/0(    )02/0(  )07/0(    )02/0(  )07/0(  

βST�U� 

          **      **  
    08/0      11/0      12/0  
    )06/0(      )05/0(      )05/0(  

Constant  

***  ***  **  ***  ***  ***  ***  ***  ***  
66/0  02/1  23/2  69/0 99/0  47/2  62/0  02/1  79/2  

)17/0(  )27(/  )94/0(  )06/0(  )12/0(  )50/0(  )17/0(  )25/0(  )82/0(  
8�.��J�  370  293  293  370  293  293  370  293  293  
��	
J9  25  21  21  25  21  21  25  21  21  

Prob > F  0  0  0  0  0  0  0  0  0  
�##�� >
�4  00/0  15/0  20/0  04/0  22/0  30/0  04/0  22/0  31/0  

MNO#: )A
 ��L&�A#7@  
 :��A7[�
< 4����� $N�� ��:��7���� �"N8  #7_��  .\&� ����&�  

***: V < X. X+, **: V < X. XZ, *: V < X. +  
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 S�.l 	(7  �%J9 p�
&� 	�."� L� %##8�� +�
 �%�      8��%7� S.%� 	( (�%O ��5 �%  8�(	��
5(�_�� �� � .�0	( !�&K� 8�";b  .,%�� <.R �`�	� �  ̂ 
�%&3 �%�
�"�   �%� ��%J3    �%9 .%�(

        �%�� �,%�� � �%J� ~�&;%�3 ,% �7 8��%7� � �5(�%_� 8��7� 	( >
��4 <��.3� � ,6l .�u��
�  �5(�_� S.� 	( (	�.3�&�� ����2Q �	+  >���� / �N �K  � <(
  ��   �	�(�%��� �� �6l
�

�� �#  �� �	��0 <.
(�3 �9 ,�� �0 �d3�#  �
4
� �
� .(�	 ��d:��3 �&5�M  	( ��	
%J9 ��� 
�� (	�0�  ,N( ���9 =V�  �5(�_� S.�         S�%&�9 �%  ,% �7 8��%7� S.%� �/% �"� 	( .(
%R

�M�
� 	
J9 ��	( , �7 �����#:K� �    /% �N �	�%�0 �%]3 �� � ��	�.
�� ���    �%`�	� ����%���
�� �
��� x.�( ��&�&�� ��	 ,�� �&5�M 	��N , �7 8��7� ^
�&3 ���;� �  �'�"� ��-� ���.  

:9%� 7. f&��#  b�BH
77��� 4��=� ���

 ���^� %:# �� ��U<��� �< �������  

  
%�� `	��  ��& `	��  a	�� `	��  

)1(  )2(  )3(  )1(  )2(  )3(  )1(  )2(  )3(  

Value 23/0 -  21/0 -  04/1 -  21/0 -  22/0 -  32/1 -  19/0 -  19/0 -  41/1 -  

SE  11/0  12/0  64/0  11/0  11/0  54/0  11/0  11/0  54/0  

Z  98/1 -  72/1 -  47/1 -  96/1 -  90/1 -  21/02 -  74/1 -  71/1 -  33/2 -  

[ >  |z| 04/0  08/0  14/0  05/0  05/0  02/0  08/0  08/0  02/0  

[95% conf. interval]  
45/0 -  46/0 -  22/2 -  43/0 -  44/0 -  28/2 -  41/0 -  42/0 -  36/2 -  
00/0 -  03/0  31/0  00/0  00/0  13/0 -  02/0  02/0  20/0 -  

MNO#: )A
 ��L&�A#7@  

�J9 p�
&� L�##8�� "�� /����#$ ���
�� &'�(�     5(�%_� 8��%7� S.%� 	( (�%O ��5 � � 
�� � .�0	( !�&K� 8�";b S�.l 	( ��8  .,�� <.R �`�	��"�
�� �&3
^  %� ��J3�  .%�(  �%9 

5(�_� � , �7 8��7� S.� �( �� 	(�� �J9 ,�cV �� :� 	( � <(
  	�M����  *%���  �%�� 
.�0	(� � <.��J� (�O ��5 �  <.���9 �7�� (
R .�� 
�  S�%U 
%d'� ��  	�(�%����  	�%�0�  % # �( �

�	
(��� :6� 8��Y�� (	�(. 	( 
��( , �7 8��7� S.�
�� ���2Q�     � <(
%  �%&:9 (	�.3�&%��
��4
> �� � :�� /3��  ��%:� 	( ���  *%���   :b� �%  �%�# ��%� 1   �%�5   � ..%3	�(���� .%-	( %
� 
�4�#,  #�d3� �d:��3 S�&�9 �9 ,�� �0� ���   �+%5� �%  ��	
J9 , �7
�    �%�(	�0�  ,%N(
���� .,�� <.R 
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	(  5(�%_� 8��7� S.� 	( �/ �"��   ��%4 .%�u��
> �"�
 ~�%;      �%�� x.%3	�( �	 <��.%3� ��%:�
���2Q� �	+  (	�.3�&�� .�0	( 8�";b 	( � <(
  ��� ��#
� �� � 	�(�%����   %� ���%9� 
 x.% � 

�  �3
M �� :K� �9#� '��#�  {2� 	( /3��10  .-	(
� y ��t� # 	�(�%����  %��  (
%R� . %
�   �%��
�3 ~t�:&U�R� � ��
� 5(�_� S.� v�5�   �d:��%3 �%9 ,���   %JK  �	 ��	
%J9�  �+%l� ��� 

5(�_�� � �]3 	(� M#(� :� �#� 	�� �
4
�
z3� �+5� �	 ��(	�0� 
� ��  .%�(  �v
%V 	( .
�� � *��� ��� ��t�   M.%�9��� �9�     8�%;7 � �%&:9# �&%J� <(�( 	(    (
%l� �%�  S.%� �(	�(

5(�_�� 3#+ ��4
> �(���� �		 � \	�+M� .�9 .�   �7� ��-cQ 	
b$#"�� ���
��  %&'�(�   �% 
Y�� S.� �( �� 	( (�O ��5� �� ~�&;�3 �
	�.  %:K� , �7 8��7� S.� ��� �,��#�  �%�� N( %#$  ��%� 

8�;7�  	��0 �]3 �� � ��� / �N ������� � �`�	�� .�(��� . %
� ��	 ��� %#/  �%��  �%-��    �%  �%'�"�
��;�� �&3
^    �%&3 � <(
%  	�
&%�� , �7 8��7�
^   5(�%_� S.%��  ~�5�%-  ��% � :�� %#/   �
%��0

<.R �`�	� T���&�� .3�.  

:9%� 8. f&��# )A
 b�B7@ = &�
� �!��� ���

 ���^� %:# �� ��U<��� �<�  

  %�� `	��  ��& `	��  a	�� `	��  

  )2(  )3(  )2(  )3(  )2(  )3(  

Value 04/0 -  08/0 -  04/0 -  09/0 -  04/0 -  10/0 -  

SE  02/0  02/0  02/0  02/0  02/0  02/0  

Z  59/1 -  91/2 -  76/1 -  96/3 -  81/1 -  05/4 -  

[ >  |z| 11/0  00/0  07/0  00/0  07/0  00/0  

[95% conf. interval]  
09/0 -  13/0 -  09/0 -  14/0 -  09/0 -  15/0 -  
00/0  12/0 -  00/0  04/0 -  00/0  05/0 -  

MNO#: )A
 ��L&�A#7@  
  

3.4  ����.  � /��0# �	��)1 &	2���340� 

��30���
 �9 <(�( ��� "��#$ 	�( �  �
 ��< 2000 -2014 #�(c� � �.�&��
� / �N �V(�   s�%b
��&�&�� �9 ,�� ��� "��#�$ .l .��
R �  ,�� ��:�
. 	�M����  %:� �  ..�R�  �&R�.3#� 

� 	( ,6l
� '.� �`�	� �  �K � <(�( �  ���
 ��
Q ��J3 �8��Y&�#m �&3 �9 (�(
^ "�� %#$   �% 
  �� �	�Q<�� 3���� 3 <.R s�2�#+ / �N :��#m .3�    �� 	
%]�� �%
� ���%  .��
 <�%d <(�( » �w�%�� «

)2025(�#d3�#� �� �2�
&� � �5��� ��.�� ���    �;%���� �	 �	�%�� �#5�b �  	
J9 �� ���
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 �#%�}:� .m#&5�M �]3 	( 8�(	�� ��
+� �� �_Q�R �3�
�V �  �    .%
( |�%�� �%  <�M  � 	
%�0
 ��	��:�)2020( <�6  	��  t�  (�O ��5 � �	�	�(�� ��� *
 � ���
M �� �� �.�3�(   ,%;7 ���

�V
:�� ���&Q�  �F� .�� .�� .) �(2023( �  ��
�V  m
(�%9 <(�Y&�� (� ��5 �� �_Q�R .8   ��%u
<�6  �9 $#"�� .��#� t�  �	�  ���
%M �� <(�Y&�� � ,�� ���
��     ���%&Q� ,%;7 ��%�  �� �%�

\�	    �%&'�( �	�%K� �� ,
�63 	( .,�� �#L&� �
� ���� Z	��&� ��� �%   ��
%�V   ��%#L&�

$#"�� ���� ���  <�6  ��
:V ���
�� m
(�9 �	�(�  .9 <(�( �
�     �3�%�� <��%  �%�1995   �%�
2021 �� /��R �	 �(c#� �$#"�� ��-� S.� � �J� ��#:K� \�	 ..3
R  �
#%��M	   8��%7�


��( , �7
� �� Z���3� � #	� 	?(
/F�� [�?9 �� )1998(      S�.%l 	( �0 ^
�%&3 �%9 ,%��10 
.,�� <.R �`�	�  

:9%� 9. ����X �9 %:#�4��_� �&�� \<�^ ���^��=  # V��A�� �<7�� �P��$Q5� _�PB �8  

  
a	�� `	��  

)1(  )2(  )3(  

CDED 

****    ****  
70/15 -  40/1 -  23/45 -  

)68/3(  )60/1(  )60/12(  

βQ&R 

  ****  *  
  30/0 -  17/0 -  
  )09/0(  )11/0(  

βST�U� 

    ****  
    84/5  
    )51/1(  

Constant  

****  ****  ****  
93/5  87/2  45/6  

)29/0(  )70/0(  )93/0(  
8�.��J�  667  577  577  
��	
J9  25  24  24  

Prob > F  0  0  0  
	
J9 ��	( �##�� >
�4�  35/0  29/0  35/0  

MNO#: )A
 ��L&�A#7@  
 :��A7[�
< 4����� $N�� ��:��7���� �"N8  #7_��  ����&� .\&� 

****: V < X. X+, ***: V < X. XZ, **: V < X. +, *: V < X. +Z.  
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^
�&3  S�.l9  ,6l 	(��#
.    �%� ��%J3 � (	�( 	��%N $#"�� ��-� S.� ^
�&3    �%9 .%�(
 .��
R�Q�&�   m9�%U m
�	 	( �
��� 8��Y� �+#3 �3�6l (�_&N� 	( <(�( �%      <(�%�3 (�%�
� �%�
 .,�����
� �	 $#"��   �%� ��%&'�( ���
��   .%3�
� �%   ��
%�V      S�%&�9 ,%6l 	( �.%#Y� 	�+% �

�	��� ����(��0 �Y�� ���.��#� <(�Y&��(	
� (�#d  	��N  .  
  
5 .(;��0 .��<  

�� ��J3 �4�U � ��� /#���  �9 .�(~t�� 	( ���:� �u ���(	�0�  S.� 8��7� , �7  �

%��( 
� �u S.� 8��7� ��5(�_� PQ�R ��
+� ��� 8�(	��       (�%O ��5 �%  �	�(�%��� �%Y�� >
�%4

�  x(	�( 8	�;V (
�d�  8�(	�� /#6�� � �9	
b�  �  �
�+%5�   (�% ��5  3�7 ,%�� <��%:� %#~�   �%#L&�
$#"�� ���
��)  � �� ���9.> ی ��&"c~ 	� �2 )�'&�� ی �O ��5 ��J3 �� x.�( ���
 �
�+5�  q �%�� 
�3��3� �  �
���%�  �	�j%M  �%&'�( 	(  $%#"��  ��%�
��  �%        8	.%N ���%9 �%  /%
�:� �
�%6��
,:#N <�d�  �	�jM �� �V�.�
	� ی ��� �9. �&�3. �� 	� �� �&5�
 ��� �� 	( �2 �	 � ������  �%
� 

�( �#L&� �&Y63 ,�� .>
�4 ������ ,;)� (	�0�  <.R7�� �#8��     �	 ��%J3��5 �%  �%#L&� �( ��
�� .
.J� .�9 . �����30���
 �9 $#"��        �%
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 �&'�( ���
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.J�
. �;Q   �%9 ��u .,�� � 
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$#"�� �� �9 (	�( (
l� �&'�( ���
��    �&%��	 �#%:� 	( ..%�9 S�&�9 �	 	���  +9�:� .3�
�   �% 
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�+5� �9 (
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�"� ��#�}:� ..�9
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�	 �( �� 	( >
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4. The ratio of the price to the marginal cost of production in country _ at time `. 
5. Effective import cost index for each household income quintile in country _ at time `. 

6. This variable corresponds to the ‘GP_TT’ indicator within the ‘R&D personnel in the 

Government sector’ category of the Main Science and Technology Indicators (MSTI) dataset. 

7. Government Total R&D personnel (FTE): Full‑time equivalent (FTE) of R&D personnel is 

defined as the ratio of working hours actually spent on R&D during a specific reference 

period (usually a calendar year) divided by the total number of hours conventionally 

worked in the same period by an individual or by a group in country _ at time `. 
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