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AF	 =* .G��%� B�� H%*@�* <I �!* ?; �JD��'�(� K�+,�"  �12� 34�5 K��I L/�� �D*-	

*�� <� <M-	 �� + �-5�� N<'��; �!�  3FO�"��-5 <I 1� &	 �1G�� P 1%% '�1(� �� ��+,

�=%D + H%+�,��I<�  	�	%N QR�/� +�S�/�� K��I *� �2� 34�5 �G��"���T  �1UD; =* +

*�� <I�&0� N%���,	$#%'�(� �� �*�V��+, B�� ��)&0�%���,2X	%5 �-I  <�!-	 + Y%A%�"�  

D%+�,5��  ��I%H��0Z� �� �� )[; �� \�D +�*-!,(^��" �*� �!*   �1(D; =* _*�1I �� <� <M-	

�"�= �� �D*-	%^��5�� �#`� �2� K��I .^aA�%H �� �bc� ��d/ <� <M-	 ���M N% 1^" 1����� ���

=-	 �-b(�  �2���*-D �� �2� K��I <� �U^� ��;�� e"�0!+�"��"�-5 .

%)�768*�9�:'�(��+, /�2� /��A5�! �bfD 34�5/+� �3SLS /?*��*.
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�����^mj�� B�!  <�!-	 + �0!+��9��A5   7S�O� "�*�(� H%f� + _�2��-� H%�* ,���;

"����
n(� =* ,=�+�Oh KF��	�HKF���, �-Oh ��j0k*��O2D"'�A/��   �1%�-	   )*���1G

 �-Oh "�*�o ,��=�%D H%�$	 + B�&05*�!* .�!-	�   K%1� ,=�+�1Oh K1F� p�15  =�1%D +

�!-	 ,�+��� �-Oh ,��j0k*D��= �	 + �!*" ��16�� KF� H�* �� <�!-	 eD*-� <I

KF� ���!  �-OD���-q5 <� @%D ������ �^�*-FD �!� <�!-	 + �5�  ")�*%	�% �-1A,

m4 +%m%�? ��8Q.(

'=+��* KF� =* K%� ,=�+�OI��  B�&05* �G���S�%�-	 �G��   "1m� 3��14�D

+���%o )*���G �G��"� H%�$	 *� "0>D T�1^I H1�* =* +�  -1X	 <1D-V��B 1G�/ �� �

<� ,=�+�OI r-Am� �-6 ��<j4�5 �%#$	 �-OI ,��j0k* sm0F� ,��"��*�V� .  �1� �^�

<��tD.G�� Y��6 +� =* �%�-	 �5�  <��/ + �%�-	 ,��"� T�-5"q�  <1� �1� V��1I%�,

 + �-M-� ,�+�^� u-v��v �� �0O%� ,�%�-	 .�*-/,�J�� <1� �� V��1I%�,�+�  ,�1�

<0��O%��	�#`� ,�%�-	 .�*-/ =* '��>0!* + �%�-	 �	��;��I + �	. e1k*+ ��  1� _+� �+��

'�(� _-(>�,�+)�(�!* '��-4 '�V)�*%	�%�-A,m4 +%m% ?���8Q(.

'�(��+, =*mw�f�"'=+��* <I �!* �-	 ��%� �%� =* K% 1� <M-	 ?*�� K" �-15 . ��

��j0k* ?-0�,'�(�  �+, <�»�%�D�0! ?*@<� 7  =* '�1�; �!� 1� P 1�  '��1(D �1^v �«  <10>V

�"+ �-57�D�*�����<! ��#;D�V�&	%%�+�^� �,&	  %%2� �%&	 + r�%%  =* '��>01!* ?���D*� �

'��(D���!)�*�(�"���;�O�,  ��8R(.

<��D�� �tD =*���� + ?*@� ?*���'=*�D*V%�, '�1(��+, 1�" ?*-1	 	�1/d6*"  �^��-1!

,*��(f	%Aj	 .%nV%�,I <w*�*�� .'=+��*    '�1(�  �1%�-	 e��1^� "��%Ah <� <M-	 �� ,�+

H��	�#`� + H��0(�0!� �+�!* ,��j0k* �5� <� "��% �)�bI*, KZUD� +��8�(.

��6 =*" A�*%-	 ��!��0!+�"�� K2D +%	�"� �� ?;%  ���-1OI ?d1I �*��* ��bO

<�'z�+���-OI,� �� �5� B�� ��%5-� {I |%D '�%�f .* ����0!*� H � 1Z"  .w�1f� =*

n(� :4* <I% <� }*��Z"<�!-	 ?-0� �� n(� L��b� =*@%D�b	��!* '�5 . :�2� K��I)�(

�!* .?*�JO�+z� =* "4��* �� <�!-	 ��j0k*� H��+� *�1� _=[ p�5 �2� �� '=��b� <I �D,

��j0k* �5�,�!*)Emwanu et al., 1995.(* ���<��D��  B�� H��,  ?�1A� �2� �� '=��b�



'�(� )*�%%&	 �%#$	 �%�-	 .�*-/ ,�+...��^mj�� B�!  <�!-	 + �0!+��9��A5   7S���

��I <� <I '=*�D*;"�!%�!��*�V,-XD +7*�M*,    ��1��* �4�^15 <1�  �!* <0f�*+ <��D��

�� sm0F���7[�  �2��� + .%�����,D ?;%D @% =� ��*�)>UD" +�05-5� ?���89.(

*���^��H !���"   <1���M P1� �� �2� �%��+ ��1V; +"=*?;  _�1V H%01fFD ��'*�

<��D����@,*��, �+�X� + �12� �� '=��b� 1%  �1!* �) �1��4,  <1��� +��8S .(  =* "1q�

�+��2� K��I <� PAI ,��'�(� K�*@�* ,�+<h  �!* H�* �� Y%2X	 )�+�� �-4

3FO� *� <^%�="��^h.

#�$�%&�'��(
�= ��%^�'=*�D*V%�,mX	 +%'�(� .�+, �2� + .I <1� �-16    =* ~��14 + .14*� �� *@1U�

 �-OIT�!* '�5 _�UD* ?*+*�� )������ ��*<�'z�+m4*� )������ ��"   *� ,��-1� �0Ah

"� <h ���� ?*-	 "!��� <�'�(� ?��@A� �2� + ,�+ �15�� <04*���. <1�*�* ��  14��" =*

H�* <D-V"� �+;��� *� )������n�-5.

�-I + H11�;%��11b")Alene and Coulibaly, 2009( ��<11�����*, <11�=�*11���" �11#*

2X	%=�+�11OI )�112,�����-11OI,*�X11G u-11^M,;��� �112116"�+�7����:��8�

�^04*����0D T� E<����� H�*  1� ?�1OD"    �15 �1�*�� +� <1I �1��?@�� <1^ �1�,2X	%  )�12

=�+�OI,=* ��0Z� �� �� 1�=%H �1�, =�+�1OI,  <1� *@1�*�K�8 ,�1G�� '�1(��+,

=�+�OI,�"��UD* �� <I  � H0��V �tD �� )*�#*bD�M"� }�^gA��%   1� n1� �01O" �-15. =*

-!,�� �+��  �J�8 �1G�� =* #$1	%  '�1(� �15� ��+,     *@1�* <1� <D*�1! �1�;�� �1�� K

2X	%=�+�OI )�2,� '�*� �bfD"�-5.?*�JO�+z� H�*0D%� <U"V%�D�<I ��;�� �5�

=�+�OI $O^� ��,  �	�#`1� ��1� H��^v �%2� _��� ��;�� ?��� [�� ��=*    �1� �1�;�� �15�

KF� =* ~��4 $O^�=�+�OI,�!*.

	%  ?*��1ZA� + .	�)Thirtle et al., 2003( �1��2� ��   1!��� <1� �-14" #$1	%�  �15�

'�(��+,=�+�OI, ���-%5���-OI �� �2�,�0AI<�!-	�<0�� 104*���  "1� �+;��1�  <-
�D-5� <I%�f�G��=*�AM%�?�(M���/��%m%����>D�0AI ��=* �1��[���=+�

V�D="�"�^^I =* <I ?�%� ?;��0>��G���0!+�"� �-1D  '�-� �1G�� @1%D�� 1!;%�+



�����^mj�� B�!  <�!-	 + �0!+��9��A5   7S�O� "�*�(� H%f� + _�2��-� H%�* ,���;

���-OI,u-^M*�XG,��;��2<��!�"�� �1D.  r�1!* �1� �10D� E   <1����� H1�*  �15�

'�(��+,=�+�OI,	#$%��%JAOv ,�2� K��I ����*� ��� ��" '�1(� �5� <I�+, ��

^v )���4 + ��^G%H#$	%�,�*�D�.&0�%���,�-	%X"��!�V� �� �J%?�OD ?-  7�1^��

K�*@�*��*���D, �2�K��h +�-	 �5�%m4*� 3��4�D �" <D*�!�!*.^aA�%H    <1M-	 �1�

 <��0D�E <����� H�*���!�<�*�V, ��2X	%	 + Y�!-�=�+�OI,�=�*�+@�*7 =�+�1OI,

 *�*��,�< ?��+; �!���� \�D��,�^� �OV=�� =*���!� <  =�+�1OI K1F� .4*� ��,

=*�D* <�7��I"*@�*�� K"��� ��; ����2���G���� +!;% ��� �1G��T 1^aA�%H �1�  

�G��*@�*�� ��ZmA/ �� K"�D*-	= �*��* �*��	�   �12� �14 �  �1� �1� � �1� �� �[� =+*�

�% =* KK5�%m%��� K��I �>D ?-.

�%^ )��� + H0)Minten and Barrett, 2008(���2� �� 1!��� <� �-4"  1� p�1b	�*%H

*��I"�=�+�OI,�0!+� Y6�^� �� �2� +"� ��Z!�V*��� ��"�=*����D .�0D�E ������D;  �1(

 ?�OD"����+ B�0^I �� <I�Vz"��,�*�&M%�"� +,�b��h �*� e�*-M*,M��� �	[�1�,

�� =*����+�^�,��, -1D�H =�+�1OI, � B-1jX�%  �01Ok% �1A �1�, �1�%�H �1	   *�1o

���@A0!�,�k*+" *�1� �	[��, o ?*�V��1I%�    �10(� '�1�� 34�15 +  ���1�,  <1��U	 *�

�"�^^I . ?*�JO�+z� H�* �0>V <�  1��U	 ��*-15"    �1�`� ,��1�= �1� �1	 �-	 �-1b(� 1%�

=�+�OI )[-jX�,<�<��c��OF" �� =* n(���b�*� �= �� H1ZA�% 1^�   + �12� K��1I

^�*�D"o*�"��0!+� Y6�^� �� �-M-�"���Z!�V*����!* .� �tD <�"�!�<h �->D �-b(�

^���+,=�+�OI,�	�#`��H'�(� �-b(� �*@�*�+,=�+�OI,^�*�D + �2� K��I +" *�1o"�

 �� H�* Y6�^�T�5��= �-b(� ��*��4�!���,.A�+� .2D�0!+"�  �-b(��tD_��,�; 1%��,  

�*�(JD,<mV =*��,^�* �-b(�  _*�%��%@�Z" *@�*�K�= ��j	  �*-! \�D%H �1�,  H1�*

!�0!� +")���4 <� N!�^�O2D"-O	 �� �bc��Y   '�1(� �15� <1��+,   �12� K��1I +

=��,�"�^^I .<0b�*����� <I �5*� <M-	%|_*�h* =*�H<� .�*-/D�!;"#$	%�DA"����D� +

�(�	=*���!-	 <� )���'��0fV=�+�OI �	,�0!+� +"�"� *��^bm6.

^�`�"  ?*��1ZA� +)��8�( 1��2� ���   1!��� <1� �-14" �	 .1�*-/ %1%H �1^^I7  �15�

'�(��+,�0!+� Y6�^� �� �2� +"�"��D=*��� .�0D� E  �1�����D; �1(� 1%   <1I �1!* ?; �JD�



'�(� )*�%%&	 �%#$	 �%�-	 .�*-/ ,�+...��^mj�� B�!  <�!-	 + �0!+��9��A5   7S���

*@�*�K���@A0!�,�k*+"�OI KF� ��=�+, *@�*�K'�(��+,D%+�,D�fD*"   �-1b(�

��*��=�+�OI KF� e>D <� <���b�,*@�* +�K@��<^��,��+�� .�*-/ =*`  B�10^I �� �#

�0!+� Y6�^� �� �2� K��I +"�<�� ��A5"+��D H%^aA� T�^c0!* <�,*@�*�K  �@A01!�

(� +'��+, *���N�!��<>�`�   ��1�; �1tD =* �1�, 1^��"D �*�% 1f�^0+  &0� 1%��% ��1Z,

6�b	�*"-k,^�� +"*@�* �� �*��K�0!+� �2�"���*� .

�'� )�
�(
 �� ���� K�+z�*��,�+� 7��9� �	��89 '�*���,�+@�* �=�*7 =�+�1OI KF�,  

�-	%m4*� 3��4�D �"�-M-�  ,���!����  ��+� ~��F�  3��4�D ���#�M N%^"   +

�*-!�� \�D, =*'�*� '�J�����l@I�� PD��,�-(AM,�d!*"*�?*�)����(�AM   1% �

�0!+�"��AM + 1%   * ��1�; @1I�� =* .1I � 1�?*�)����('�*� + �1�, 1�=% =�+�1OI H,  

115��%H=�+�11OI )[;,   + 115 �-11I ��11j�%A%�"� =* D�11(M ?��=�11!"��11��*-4 +

l=�+�OI)�()FAO, 2010(+@%D'�*���,+ )*��*+ + )*���GD%+�, =�+�1OI ��I,

 =*l�AD��	D�(M PD��"�+;��V,�!* '�5.^aA�%H '�*�l��2X	%�!-	 + Y� KF�

=�+�OI,M�-� H%D*-k r�!* ���B�! ,�-OI  �-1j� s1m0F� ,���   ,*�-15 {1mU�

 "�d!**�� + '�-�,&0�%D �2� �%    '��>01!* ��A15�! �b1fD 34�5 =* @  '�15 * <1I 1� H

�� =* 34�11511�?�11��D�11!�^5��I" _�112��-� �115�*)���� (11����� +�115�I�*�*�4" +

�%��,)��88 ( ~*�F0!*5�!* '�. ������� ���� ��!"    <1I �1!* ?; �1� HA1�

!���"&	 �D+�%%'�(� )*��+,�=%�0!+� e�*-M �� �2� + ?; �� �#`� .�*-/ + H"�  <1�  

!���"#$	%&	 �%%)*�'�(��+,&	 ��%%�0!+� �2� )*�"��-5 <04*��� TH�* =* +�� *�0�* <

��	�s'�(��+,���� +"34�5 �1�, '=*�1D*V 1%�, {�1! + ?;   1���� <1�"  + �12�

34�5��, ?;i�n�=*���.

/
�;6/2- <��+ �=>���9+�.

��j0k* ?-0� ��, ���	�s*�� )+�>0�,'�(��+, '�5 <w*�* �!*A� <I�<� �(D; <1D-V*,

��>0!* <�7�!��e��^� =* ��;��I +*��* Y2X	 '*� ���	 �%%H'�5�D�*� '��5*.   e1k*+ ��



�S���^mj�� B�!  <�!-	 + �0!+��9��A5   7S�O� "�*�(� H%f� + _�2��-� H%�* ,���;

'�(��+,��%��!+ +%<ml*�� l*KU^!��I;"�����%���,��j0k*,  �1!* <1���M �� .

'�(��+,���k� K�*@�* + �%�-	 �5� �� ,����O2Di 1� + n(�`��*� �#)�*%	�% �-1A, +

m4%m%  ?�����.(

 r�!* ��V��*@m� ?��=�!"'�(��+,*�?*�)����(  34�5��, '�1(��+,  <01!� +�

34�5��,w@M"mI +"�-	 .�*-/% �i����� *��D�%V .34�5 ����, '�1(��+, 1w@M" 

 <� �� '�D�0! p�b	�*�� <M-	 '��(D P" �-5��� ��"  34�15 �� <1I �1�, '�1(��+, 1mIi

�-	 .�*-/%'��(D .I �� '�D�0! p�b	�*  ���-� ��!���"� �*�k"V%��.

*��,b!�X��34�5��,'�(��+,w@M"�-	 .�*-/% �*�2� �� '�+@�* �=�*  � 1� P

��(D7��%f2	 H%n�"�-5T��*'�(�  .1�*-/ .1I ,�+  =* �1!* )��1b/  ?+�1� �b1fD �*�

 3��4�<?+�� .�*-/ eAM�*� <I?+�� =* �-t^� 1!* '�+@�* �=�* ?�A� 3��4 �*��

)v��JD"  ����( .

34�5��,'�(��+,w@M"	 .�*-/�-%k �� '*�A� �%.�*-/ �A�-	 ��%&	 �%% )*�

@��^����! + ��I��-	 ��*+ �� <%A�* �%�D�*� ��4 �T� <���J HF1!   =* '��>01!* �1�

*�34�5 H ��i�?*-	<��G-M"���"� *�<� <IE���	 �� ��_*�I .1�*-/ =*  �1�*+ ��

�-	%� .G�� �"-5  ���I 3FO� .* ���Hr�!* 34�5��,'�(��+,�-	 .�*-/ 1% �

)��b/*=* �D'�(� 34�5�+,D%+�,���! + ��I�<. �!* �I� ?���5  <1I   ~��14 ,*�1�

_�-	 �#* ?��I �!* _=[=*k <� '�+@�* �=�*%�A��,    '��>01!* <1��� B�1! ���# �-15

)"�+=-D= '�*=  ����(.

  ���� ��05-D �� =*'�(� s���	�+,,+�%D "D�1fD* '�1(� +�+, 1�=%H �>01!* '� '�15

�!*T'�(� *��="D�fD* ,+�%D ,�+ +'�(� ,�+�=%H   '�1(� �1� <1f��2� ���+,   p�1b	�*  .1h

�@D�P�	,-2��� K�*@�* ��7��*� "V�D= ��! + "�k*+ ��;��) ̂�`1�"   ?*��1ZA� +����( .

�= ��%^� �b!�X�D �2�% @�+���34�5 + ,�� ?-V�1D-V ��*� �-1M+T+�   <1h "15+�

 H��0O%������I<05*� �-M-� ,����05-D �� *� )��b/* �*��	 =* �D)�G�� (   �1%2� �*�1�*

�2� ��q5 +)^�`�"  ?*��ZA� +��8�(.



'�(� )*�%%&	 �%#$	 �%�-	 .�*-/ ,�+...��^mj�� B�!  <�!-	 + �0!+��9��A5   7S��R

 ����/
 =>��)&� ,*/�* %"�,)/(

  s���	 <� �^� 34�5=* �!* )��b/ ��A5�!2� �*��* �*��	 �bfD%   <1���M .1I <1� �  

)�-G H���:

n
qH = )�(

?; �� <I q	2� �*��* �*��% + �n�!* <���M �*��* .I �*��	 .*�  1� ?�1OD 34�5 H"-
0bfD <v <I ���"= �*��* =*� �2� �4 � <1� �1! 1�"�� �1D)  15�I �*�*�14"  ?*��1ZA� +

��8�.(��%�� _+�A� �� ?��2� ��Z5 ek*+ �� '=*�D* *� �2� YA/V%�,�"�^I . ��Z5

� )+�>	 .G�� =* �2�%H� + �2� �4%JD�%Hf2	 *�2� ��;��%n    <1� �12� �14 �1�  �1!�

�";��)^�`�"  ?*��ZA� +��8�(.

���� =*  ���� K�+z�%��= �*��* �G�����2� �4)  ��A15�! �b1fD( 1���M ���

�0!+�"���	 <� <M-	 ���s Ym�� �2� �1!* '�5 '��>0!*    s1���	 <1� �1^� T   Y1m�� �12�

^0b�"D ��%=�!�!*" ����� <�����I%���I-m,�!* =+� �� .

��*��)�
 � +��
*��,=�*���"#$	%'�(� ��+,=�+�OI KF�,�0!+� �2� ��"� + @%D!���"  �#`1� .�*-/

 ��'�(��+, ��   1����� <1� <1M-	   ?*��1ZA� + .1	�%	 �)Thirtle et al., 2003(  =* �1tD _

 '��>0!* ?��@A� )[����5�!* '� .l�+;��� ?���5*�� <I �!*,!���" &0� K1OI%   �1��

��J� .Z5 <� B���A0"�j	�T�!* '�5 �*�*�*� B�� H,��(v <�����<�)�-G=� ��!* :

Ln(VA)t = α0+α� Ln(RD/Land)t-k 

+α� Ln(Fri/Land)t + α� (Ln(Fri/Land)t)
�

+α� Ln(Lab/Land)t +α� Ln(Mac/Land)t

+α� Ln(lit)t + ε� )�(

Ln(Gdpp)t= β0+β� Ln(VA)t-�
+β� Ln(Land/Lab)t +β� Ln(Ex)t
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+β� Ln(Fix)t +β� Ln(Gov)t

+β� Ln(lit)t + ε� )�(

Ln(Gini)t = Ø0+Ø� Ln(VA)t-�
+Ø� Ln(Valb)t +Ø� Ln(Land/Lab)t

+Ø� Ln(Gdpp)t- �+Ø� Ln(Gov)t

+Ø� Ln(Pop)t +Ø� Ln(Ex)t +Ø �Ln(Tr)t+ ε� )S(

Ln(Pov)t = γ0+γ� Ln(Gini)t-�
+γ� Ln(Gdpp)t-�+γ� Ln(Ex)t+γ� Ln(Tr)t

+γ� Ln(Gov)t+γ� (Ln(Gov)t)
�

+γ� Ln(Fx)t+γ� Ln(Pop)t+ ε� )R(

&0�%���,�<)��b/ B�� �� <0�� ��I*=* �D:

VA ='�(��+,�=%H f2	 =* <I%�+@�* �=�* n7 ,=�+�OI KF�) ��1%m%� Nf� ��  B�1�� �
 B�! ���# �A%k <���Q9 (���= ��0Z�%H��,=�� �OI �<�!* '��; �!�T

RD = <�!-	 + Y%2X	)M�-��  � N1f� �1� ,=�+�OI KF� )�2%2X	%m 1%   <1� B�1�� ���
 B�! ���# �A%k��Q9� �  1M�-� H%D*-1k r�!*�  ,�-1OI B�1! �1�  �-1j� s1m0F� ,�

"�d!* ,*�-5 {mU�(T
Valb ='�(� ,�+D%+�,��I) '�+@�* �=�* �bfD  B�1! ���# �A%k <� B��� ���%m%� Nf� ��
��Q9 �*��	 <�D%+�,��I,=�+�Oh KF� .o�5(T
Fri = "��%A%5 �-I ��j�)H	 Nf� ��(T
Lab = �*��	D%+�,��I KF� .o�5=�+�OI,)�*@� Nf� ���>D(T
Tr ==�+�OI KF� )��U	,))*���G+)*��*+ (<��G�� )�-G,=*im4*� 3��4�D �%�-	)GDP(T
Lit =�*-!�� \�D,)�G�� Nf� ��(T
Fx =����! ,�-M-�� 3��4=�+�OI,) �� B�! ���# �A%k <� B��� ���%m%� Nf���Q9(T

Gov= ��+� "D*�A/ ~��F�)� Nf� ��%m%� ����! ���# �A%k <� B� B���Q9(T
Land =/*�= H%�=")��0Z� Nf� ��(T
Gini ="^%M N���T
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Gdpp = 3��4�D �%�-	m4*�" <D*�!) �� B�! ���# �A%k <� B��� ���%m%� Nf���Q9(T
Ex =<� ,=�+�Oh KF� )*���G�G�� )�-G,=*im4*� 3��4�D �%�-	)GDP(T
Pov = 34�5�bfD ��A5�!)2� �*��* �G��%� ("��0!+�T
Mac =H%5��=�+�OI )[;,)Nf� ���-0I*�	 �*��	(+ T
Pop =�AM �bfD%�0!+� �"��AM .I <�% �)Nf� ���G��.(

��������� ��ZmA/  )�+@�* �=�*7�= =* ��*+ ��%H(Y��6 =*&0�%���,2X	 1% + Y

5 �-I  <�!-	%A%�"�D  %+�,5��  ��I%H��0Z� �� �� )[;   �1� \�1D + �*-1!, 1�-	% �

* '�5 '�*��! . �0>V <�	%?*��ZA� + .	�)Thirtle et al., 2003( *� <��*� H� r�!* P

�tD,��*� �*-0!*+<�  ek*+ ��)�-G��-	 e��	 P%  =�+�1OI )[-1jX� �, � �1� 1% ?�

&0�%�= =* ��*+ �� �� ���% H.

 ��ZmA/)�+@�* �=�*7�= =* ��*+ ��%H(Y��6 =*'��(D 2X	 + �1� 1%   �1� <�1!-	 + Yk

<>k+ B�!�-	% '�5 '�*� �+k+>k�D��="� _=[%@� B�A/* H�<^ + ��#$	%�D;�(  ��1! ��

����� �� <I �!* </�@������E^�      �1!* '�15 <10��V �1tD �� B�! .�-	 1%  3��14�D �

m4*�"��  �M N%^"  �2� )[���� +<���X� r�!* l�tD����� )��k <���D%T�^0f ��*

<D-AD ����,<��O� f� ��%��,��* =*% )� H%1O%�  '�15 '��>01!* �1D* . 1����� �� ���-	   1% �

m4*� 3��4�D"<D*�!Y��6 =*�= �bfD  ��ZmA/%D <� H%+�,   �-1M-�  )*���1G  ��1I,

���!��@�  3��4�<^��,��+� �*-!�� \�D +,�-	%�!* '�5 '�*� �.

����� �� �S��  � NM%^"Y��6 =*�+@�* �=�* �*�2�7�= =* ��*+ ��% H ��*+ ��

D =*%+�,�= �bfD  ��I%D <� H%+�,�-	  ��I%m4*� 3��4�D �"    �1�+� ~��1F�  <D*�!

�AM%�0!+� �"� )��U	 + )*���G  ) )*���G+)*��*+ (�-	%�!* '�5 '�*� �.

_�UD*�!����� ��   �R �2� 34�5  Y��6 =*���M N%^"�-	   1%  1m4*� 3��14�D �"

    �1�+� ~��1F�  )��1U	 + )*���1G  <D*�! �-1M-�  , ���1!�� 3��14 �AM + 1% �

�0!+�"��-	%�!* '�5 '�*� � .

�	�� ?-�=;��*+ {�{D�:�*+-I 1�  �D�A1f� )d1AM {D�) ?-1�=;�� ��1^V�%0")S((:* 1� H

?-�=; 2� ��%�2 *��, �!��H����!* B*`!I <»;������ �^v �2� B�� ����04�!,
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 n� =* *�M�!*�* ��* <Z^� )[���� H<0fD*-	�D*� n� � 1� P �1tD Z1O	 *� _% ��1^�� .«.

���%��H���&0� <I �!* �*�k H%! �%� �AJ�!* B�^V��.

��-� ?�V�� + �)Breusch and Pagan, 1980 (�w*�* <���! �+�7���  z1D*�V[ N

*��,*� H04*��� ?-�=;�^ .*�-�=; r�!* �� �+� H ? *�1�� J01fbA� N" ���D�A1f�,

AF	% HOLS�!* �*-0!* .7���;*�; H ?-�=<�)�-G=��!* �:

?; �� <I T   )*���1O� �*��	M  )[��1�� �*�1�	+rij  �1� �1�*��R/�Ŝij/(Ŝii Ŝjj) �1!* + T

&0�%���,SijY��6 =*OLSAF	%H'�5 '�=�D* .��� r�!* ��%�  �>GλLM=-	 =* 1�e�χ

M�� ����*=;,M(M-1) �%+�,�"^I�T<� ��/ �V*� '��; �!�%=* �0O�χ �15�� B+�M 

?�OD�^��_�tD 7�!* )[���� ?�-�)Seddighi et al., 2000.(

��,� -'
 � .
 )�b!�X� r�!* ��_�UD*'�5  � ?-�=; �����^V�%0" ���; �*�2�7LM ��*�� ��R�/���< �!�

��;T� <� <M-	 ��%&0� ?*@% ��χ  0D%� <U"* )[���� <I �-5�B�� HO	Z%.7�^���P�tD _

 + '�*�<� �d�G*�� B�^V��!*.

�^5�bD .20f� n� =* )[���� Bd4* )dAM ?��@A� )[���� �� �V* D;'�J =* ����

 �+�3SLSn%^I '��>0!*.<I �UD; =* �� i^0b� ��� l*��»?�-� d20f� �D�Af� )dAM

n� =*«��  ��*�D �-M+ "m%����������� �D%=* @ �+�3SLS�5 '��>0!*�!* '.

	%� ,��./-

 ��+;�� =* {�_�tD�^�� <� <M-	 ��  )[����%���; ?*@7D.W ����� <I �5 3FO��

*�*� _+�,�-4J0fbA�"�!*T�l*��-4 e��J0fbA�"!�V�-	*  %� -�� <����� H

 <���*'�5���; �-b(� NM-� <I7D.W�5�!* '.
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	�%A� #��B;- C��* 6%�. D
, E�� �- 	%� ,��./-3SLS
/F;GH��)F�� /) 1H��)/���-*�/F;GH��)F�� /) 1H��)���-*� /

9RQ/� :C��R/S **C

Ln(VA)

�R9/�: *Ln[VA( �: )] �SQ/� **Ln[RD( R: )]
��R/�: **Ln(Valb)��8/� *Ln(Fri)

��Q/� :Ln(Land)�98/� *[Ln(Fri)]�

�S9/�: **Ln[Gdpp( �: )]Q�9/� **Ln(Lab)
���/�: *Ln (Gov)Ln (Mac)

9RS/�: **Ln (Pop)8Q�/� **Ln (Lit)
���/�: *Ln(Ex)
�R�/� :Ln(Tr)
9R/���	�.'�5 R��9/���	�.'�5 R�

98�/9: **C8��/9 **C
�QS/� **Ln[Gini( �: )]�R�/� *Ln[VA( �: )]

Q��/�: *Ln[Gdpp( �: )] 99Q/�Ln(Land)
�8�/�Ln (Gov)�SR/� *Ln(Ex)
���/�[Ln(Gov)]����/� *Ln(Fx)
9�Q/�Ln(Ex)��Q/�Ln (Gov)
���/�: *Ln(Tr)�89/� **Ln (Lit)
88�/�: **Ln(Fx)��Q/� *Ar(�)
��8/� **Ln(Pop)

S8/�.���	'�5 R�8�/�.���	'�5 R�

درصدپنجدرصد و يك داري در سطح ، معنيتيبتربه** ,*

�4$� :<0���Y%2X	 ,��

mI ���� ��" '���; <� <M-	 ����,�R<��  '��; �!�"<I �>V ?*-	 )[����

<��-4"�-	% �'�5 '�*��D* .������ ��B+* �����; r�!* 7�R�2	� }�b�9 =* �G��

&	%%&0� )*�%�-	 <0f�*+ �%��!* '�5 '�*� .?�A� �-6I�0D =* <� '�5 ��+;�� E

����� ��  �!* 3FO����*�  B+*�'�(��+,��A	 ��"&0�%���,�-	%U"^��" + �*�

�!* �bc�.���&0� N%2X	 �%<�!-	 + Y �� ��*���SQ/�; =* + �!*<� B�� <I �UD )�-G

��J��A0"�j	��*��  �!* '�5�N&0�%?�OD ����^��7 KOI�!* .*�H��� ?�OD N

�" <I ����&	 �G�� P%%2X	 �� �% L/�� <�!-	 + Y�SQ/�&	 �G��%%'�(� �� ��+,



�����^mj�� B�!  <�!-	 + �0!+��9��A5   7S�O� "�*�(� H%f� + _�2��-� H%�* ,���;

�5 ��*-4.  �^v��2X	%*@�* L/�� <�!-	 + Y�'�(� K�+,=�+�OI KF�,�"  �-5

�+"���* N�&0� H%�!* Pv-I }�0bfD � .*�� �-�-� H"	� �D*-% �JD�?; <I �5��

2X	% <�!-	 + Y�<<D-Vl*=�+�OI KF� ���4 �� �#`�,'�-bD�!*<D +D �(^	% <� =�

!���"�%k� + �0O%Y* )dZO� �	�<� KF� H<� �-�+� nOv" <�!-	 <Zm�  ��-4

�����I + ?�*�,�0D ?��I�� E<D '��; �!�%� @"�5�� �#`� �D*-	.

^aA�%H ���&0� N%�-I �5%A%�"� �� ��*����8/��!*OD +� ?�"�� <I ���

P�*@�* �G���5 �-I ��j� �� K%A%�"�*@�* L/�� ��0Z� �� ��� K��8/� �G��

'�(��+,�"�-5. N%	�	 H%A� <����&0� N%5 �-I ��j� _+� ?*-	 �%A%�"� �� ��*��

�98/� ��! �� + E^�^�� �G��"�*�?�OD + '�-�7�^�� �-I ��j� )�5 �#*

5%A%�"�'�(� ���+,�!*.���&0� N%D �bfD �%+�,= ��! <� ��I� �� ��*�� �OI �

Q�9/�+ ��! �� P�^�� �G��" �*��!*� ?�OD +" ��� �� <I�&	 �G�� P%% �� �

D%+�, ��IL/��&	%% �Q�9/��G��,'�(��+,�5 ��*-4.���&0� N%5�� �%H )[;

 @%D �� ��*���9�/� �!*+� ?�OD" <I ��� ���*@�* �G�� P� K5�� �*��	%H �� )[;

 ��0Z� ��)����0Z� �� �-0I*�	 Nf� ('�(��+, *��9�/�*@�* �G����*� ��*-4 K.

^aA�%H ���&0� N%�*-!�� �, �� ��*��8Q�/�� +% <I �!* ?; �JD� ��� �G�� P

*@�*��*-!�� \�D �� K,*@�* L/��� K8Q�/��G��,'�(��+,�5 ��*-4 . �bc�

* ?�-���� H�?�OD N�"*@�* �� <I ���� �*-! ��! K?*=�+�OI � ?�Z�*<V��I%�,

�+�^�,��,�M�� �% �0Oi��-5+��I <�;���� ?�5 �	%D; �i� �(���UD*+H�* =* +�

#$	%�l'�(� �� �bc��+,��*�.

�%?*@�R����� ���� _+�% <I �!* ?; �JD�8�&	 =* �G��%%�-	 )*�% 3��4�D �

m4*�" <D*�!6 =*Y��&0�%���,�-	 �!*� �A!%�!* '�5 '�*� � .���&0� N% �

'�(��+, ���* �� <>k+ P� <����� H�R�/�'�-� ��! �� +E^�^�� �G��" + �!* �*�

� ?�OD" <I ����&	 �G�� P%%'�(� �� ��+,&	 L/��%% ��R�/��G��,�-	% �

m4*� 3��4�D"�+� �� <D*�!7�5 ��*-4 ���.  �^v�����0� N&%�= �%/*�= H" ��

*��!* �bc� <����� H ���; ��X� =* ��*,^��"D �*�%�f .?�A�� ��t0D* <I �-6"��� 



'�(� )*�%%&	 �%#$	 �%�-	 .�*-/ ,�+...��^mj�� B�!  <�!-	 + �0!+��9��A5   7S���

���&0� N%=�+�OI KF� )*���G �, �*�2� + �!* �bc�?;� ?�OD" <I ���� P

*@�* �G���=�+�OI KF� )*���G K,� NM-�"�-5<I�-	%�m4*� 3��4�D"

<D*�!�SR/�*@�* �G��� K����.

���*��-	 �bc�%m4*� 3��4�D �" <D*�!���-M-�,���!�� KF� 3��4

I=�+�O,*@�* +�D ��+� ~��F� K%� ?�OD @" ���I���! <�<�*�V,* ��� <� KF� H

��+ �-b(�%��-	%m4*� 3��4�D �" <D*�!IAP�"I + �^PAI l��*@�* �� ��+�� K

*�H<D-V���!�<�*�V,�#`�� ��*-4 �	�- .*���p-��� N� ?�OD" <I �^�� ���P

&	 �G��%%�-M-� �� �,���!�� KF� 3��4I=�+�O,���/�&	 �G��%%�-	 �� �% �

m4*� 3��4�D"<D*�!*�� ��U"�^I.^aA�%H ��*���-	%m4*� 3��4�D �" \�D ��

���*-!,�bc�� ?�OD + �!*"���<I*@�*�K� \�D��*-!,*@�* L/����-	 K% �

m4*� 3��4�D"� <D*�!"�-5.

����� �����  _-!�M N%^"<�)�-G��%��,*��,=-	� ��;�� eY��6 =*

&0�%���,'�(��+,�=% �� H�P'�(�  <>k+�+,D%+�,�= �bfD  ��I%D <� H%+�,I  ��

�-	%m4*� 3��4�D �" �� <D*�!��AM  ��+� ~��F�  <>k+ P%�0!+� �"�)<�)�-G

�G��,�AM =*%.I �(�-	 )��U	 + )*���G  %+ T�!* '�5 '�*� � <� <M-	 ��

�%?*@�R�" �>V ?*-	 <I �(^	9R&	 =* �G��%%�-	 )*�%�!* '�5 '�*� � . ��*� H

���<�� &0�%���,'�(��+,�=% �� H�P'�(�  <>k+�+,D%+�,�AM + ��I%�0!+� �"�  

�-	%m4*� 3��4�D �" �� <D*�!�<>k+ P^�� p�b	�* )*���G + ��+� ~��F�  " �� �*�

���M N%^"���; ��X� =* + �D�*�,  p�b	�*&0�%���,�= �bfD%D <� H%+�,I + ��

�� �� )��U	�M N%^"^��"�*�%D�f .*@�*� K�P'�(� �� �G���+,�=% ��  H� P

<>k+  K��I L/���R9/��G��,���M N%^"�"�-5 .^aA�%H *@�* ��� K�P

'�(� �G���+,D%+�,��I ��R/��� �� K��I �G���M N%^"*�� ��U"-5� .*� H
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���!�< (	$#%��%JAOv l�� ���M N%^"�*��.^aA�%H ?�A�� ��t0D* <I �-6"��� 

*@�*�&0� �� K%���,�-	%�D �m4*� 3��4"<D*�!D ��+� ~��F� +% �� K��I L/�� @
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���M N%^"�+�7  .bk ��+� ~��F� )*���G+�AM%�0!+� �"� �bc� �� +
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* �G��&	 =%%�-	 *� �2� 34�5 )*�%�^�� � .��*� ��*� �� �(^	 �2� )�5 34�5
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M%^" ���P	 �2� 34�5 �� <>k+$#%�, + ��*� �bc�I� K����M N%^"<�)�-G

�P*��If"*��,=-	�<D[��/ e<���M ��;�� �	�0!+� �2� K��I NM-�"��+� ��7

���,�"-5� .�-	 �� �2� 34�5 p�b	�*%m4*� 3��4�D �"<D*�! ?�A� ��t0D* <I �-6

�"��� >^�"+ �!* �*�2�?;� ?�OD"<I ��� �� P�*@�* �G����-	 �� K% �

m4*� 3��4�D"*�!<D ���P L/�� '�+�K��IQ��/��G��,34�5�+� �� �2�7

���,�"�-5 .���&0� N%�-M-� �,���!��=�+�OI KF�,D%� ?�OD @"<I ���� P

�G��*@�*��-M-� K,���!�� KF�I=�+�O, NM-�I K��88�/��G��,

 34�5�0!+� �2�"��"-5� .�� =*�&0� N%�AM �%�0!+� �"�� 3FO�" �-5I <

�PG��&	 �%%�AM �� �%�0!+� �"�	$#%= ����,�*@�* + ��*� �2� 34�5 �� K�P

�AM �G��%�0!+� �"���8/�*@�* *� �2� 34�5 �G���� K"* + ����H�-�-�

?�OD�^��?; 7 �!*I < "��0!+� �%�AMmG* =*"�	�&0� H%���,�0!+� �2� �� �#`�"�

 + �!*I	 ?; B�0^$#%�lM-	 .��k �� <5 34��0!+� �2�"���*�.	$#% �)��U	 ��

�0!+� �2� 34�5"�>^�"?�OD + '�-��^��7�!* ?; <I )��U	) + )*���G �-AU�

)*��*+ (�"�0!+� �2� 34�5 K��I NM-� �D*-	"�T�-5 +�&	 �G�� P%% �� �

 K��I L/�� )��U	���/��G��,� �2� 34�5 ��"-5�. p�b	�* <� <M-	 ���% H
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 	�%A� #I0JK)&���/)L +�9

I0J H��) /X H��) /Y ,�;<

�R�/� VA Gdpp )�(

Q��/� : Gdpp Pov )�(

QR�/� :)=�)*(�( VA Pov )�(

��R/� : Valb Gini )S(

�QS/� Gini Pov )R(

�S�/� :)=R*()S( Valb Pov )9(

�4$� :<0���Y%2X	 ,��

�� <� <M-	 ���s��,�+9 �"?*-	H%^v&0� <I ��I p�b^0!*%���,'�(��+,�=% H

D +%+�,�6 =* ��I��-	 )[���� Y%m4*� 3��4�D �"��*���D + <D*�!, K��I L/��

� �2� 34�5"T�D-5�&	 �G�� P%%'�(� �� ��+,�=%D + H%+�,��I<�  	�	%N QR�/�

 +�S�/�� K��I *� �2� 34�5 �G��"�^��.

�,�"/0���# �� �	%$�1
?�A��-6�0D =* <I� '�5 ��+;�� Ei�����;����� ��  �'�(��+, ��*� <I �5 '���O��

'�(��+,��A	 ��"&0�%���,�-	%X"^�� + �bc�"�!* �*� T + �bc� �#* <� <M-	 ��

^��"&0� �*�%2X	 �%+ Y�!-	�=�+�OI, �%� ��(^O" �-5 <I*@�* HA�� ~��F� K

2X	%	�2"=  ��4�!���,G-j4 KF� �-��"2X	 ��%=�+�OI )�2, n�*��  '�5

f�%2X	 �%<� )�2l-!2X	%�����I )�2, + ��l�0!*�D%&	 �-OI =�%% ����� .* ��� H

�0!*�  <� <M-	�I�5��,KD*�^�%=�+�OI KF� �� ?�,�">� �D*-	%�5�� � .^aA�%H 

� �tD <�" <I �!�� ��+��*���X	* ��U�< + ���*@�* ��_*+ K��,5�� �� �b	��%H  )[;

�<v���Z=�!,�*�*"l*��5�� �+�+%H <M-	 �� )[;	 <�$#% + ?; �bc� � @%D <� <M-	
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�%���� l��5=-�;i���0!+� ��i�  �D*-	'��4 ?*=�+�OI <���,�0!+�"�l*��2	�*�,

'�(��+, + <U%0D �� <��^I PAI �2� K��I .

*��,'�(� �5��+,D%+�,��I �%� ��(^O"�-5<ID =*%��+�,jX	%. + '��I

=�+�OI KF� �� 3jF0�,�-5 '��>0!* .����0!+� Y6�^� �� �*-! ��! �"�*@�*� K

����T=�� *�"D ?*-	%+�,��;��I�=�+�OI KF� �� H,��	%��I � .^aA�%H  =+��

kd4%*@�* + ��'�(� K�+,�0D =*��*-!�� E,%D+�,����� <I �!* ��I� B+*�* *� n(� H

	�%�$i��^I .=*�*H+� �2	�*l=-�;�*-!,i�*-D �� �=-�; +�0!+�"� H%^aA� +

 =* '��>0!*�%D+,=�+�OI 3jF0�,i�*-D ���0!+�"�-	 i� <%G�-5.

����� <� <M-	 ���KOI + �2���,<b!�X� B+�M �� '�5����! �bc� �#* +�<�*�V,  

 ����= ?��I n�*�� �� ��+���4�!���,�+��,bk =*%u;  '��M .D�!�"��� +D�!�" +

 @%D�A�����,���"��^D��%A� + )[-jX���4 ��A�	 �%^"�(D;)*�6�F��-	% *� �

��� K��I =* +��J�� H�*G-j4 KF� + ?*=�+�OI  "� *����! <�<�*�V, KF� ��

=�+�OI,N%o�	�^I.

 <M-	 �� <��� �bc� ��d/�M N%^"=-	 �-b(�  � �� �2� K��I <� �U^� ��;�� e

�*-D"�0!+�"��"�-5 .� .�*-/ <� <M-	 ��`=-	 �-b(� �� �#������ �� ��;�� e�

���M N%^"�  "�� ?*-	�*@�* <I ����D*�A/ ~��F� K"���0!+� �� ��+� A� H

=-	 <� ?�5 �U^��<D[��/ e��;�� �	 D �2� K��I ��%�-� ��*-4 �#`� @.

�2��  ��1
1. productivity
2. poverty alleviation

� :'�*� '�J��� =*  ,=�+�Oh + ����*-4 "D�(M ?��=�! ���; �-j4 ��  "D�OD <� ?��=�! H�* ,��
http://faostat.fao.org/site/348/default.aspx0!*�!* '�5 '��> .

4. diagonality test

3
�%�
D  ,�bh*�A�<�*�  KqUD� +,�()��8�( »'�(� �5� "!���,�+ .1h .1�*-/ �1%�-	

��KF�,=�+�Oh�+� "6 ?*��*7��QR:��SR« .�������  +����M0J ,���N*
�

�� � B�!  ����A5  7S� +SSG   3��Q:�S�.
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