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=/.2QQ8���&2 ��"@2QM� SLFB" S/*-I ��'()*+,*��-./"OD��n/ OCR(DL?�M 1SLFB" @2QM�
 96@$8 ��'()* ���h�3 5* @��d(?* �C 2QHM < =C-QZ$& 1z-U-QF" < +,*� 0OFa3 @5*2,* 1�M� O(h*

 .�?*�h�3 5* @��d(?* �C <*1�M O,�k O?T�C 1�<6-, �L\i<��'()* ��@$8 *� 2QHM < =C-QZ ��
|�?@�AB,*� 0 �\Qt < �/-F; =C��5�*@�$8�?* .O(��� jao 1�M1<*|�? $^, 501z-VU-QF"

 |�?GHI=�LU�\� =���-& < 1�M+,*��-./�-B8@$8@5*2,* �" =C-QZ 5* 1* �-B8 1-V) 2QHM$V"
@$8 �� 0�?* O��/$V? �LQ/* 2QHM OC �aD, =C-QZ$V(G8 1�*%Vk��V'()* ��-V/ �� .�V?*$VC =VQ(a/

) J�o�a"�* < J�I>o* 1�<�Q�(,$(Q�*(=0 �-B8=,�:Z 2,<� �� 2QHM V392 [�V^, $"2VQ/@�-VG, SVGI
 SLU� O8 �?* 1T�C |�? Og*�* 96 2QHM ��'()* �� J�/2h�?*.

9*$A�� < X,*<*3 O\/�Z �� 1�<6-, +V,*� �-V./JT-V'./ OVC +V,*� W�Vn(,* J�-Vt OVC *�
 2�2Z 1��l" <�$(B/ 1*$C 2QG35�*=C��5�* 9�@�$8�?*/�Z �� .O\+,*��-./J��:/ < +,*�-

 �-./ �MLU�\�@�AQC � 1��'()* 1�M 1��'()* 23� < 2Q(DM jV�$o 5* 2VQ�*$� ��Vl�*�-Vo OVC #5�*
12QG,*-" OC =,<7�*5<� O,*�<6-, 1�M �:,6 =A(DC��*� . 0<* @2LnI OCOV\/�Z =HVt* �$./ 1�M<$L,

+,*��-./ =?�?* 2Q�6$� <� S/�\" St�; 0��?*+V,*� 1$Lk��V8 OC < +,*� �3�a,* �� +�*7�*
�LU�\� ��M=,�:Z < 1��'()* 1�1��V'()* �-V/* q�$? 923.2VQ�6$C 5* +V,*� �V3�a,* �� +�*7V�*

 �I$? < J�I>o* 1�<�Q� JT-."=B�*7�*;$/ < �V?* @2V3 SVt�; O,*�<�Q� J*$LLx"OVH2V�2Z
=,�:Z923O��/$? 9��$Z q�$? +�*7�* �C 7L,9�V�$Z 0O��/$V? JT�Vn(,* 0=Z��Vh RLn(VD/ 1�*%k

�/2h < T�8 J��l"=/ O(h�Q3 1�<�Q� W�n(,* �" J 9*�-Vk .�-3 9�-VC$"4OV8 �V?* �<�VC `V�* $VC
 < 5�f6 `�� #$(Dk �C =,�:Z �-/ `L(Ds,#$(Dk rH(s/ jo�Q/ OC����.OV8 =U�; ��`�$Vh6

 �-/=,�:Z923J�Vo�a"�* < J�VI>o* 1�<�VQ� SVC�n(/ �V�-n" < J�<�Vl/ OVlL(, �V?* .@5<$V/*

1. Leydesdorff, (2000)
2. park, (2005)
3. Evans, Carter and Koop, (1991)
4. Goran Therborn, (2000)
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/ J�o�a"�* < J�I>o* 1�<�Q�W�V? =I�VG(Z* < 1��V'()* J*$VLLx" =Ht* qaQ��GV3 OVC $VLh* 1�VM
=/ �<�< jLG\" �Z-/=,�:Z923 5*OaQZrH(s/ 1�M@23J�Vo�a"�* < J�VI>o* 1�<�Q� .�?*
 �C ���G; 5* +,*�< ��l�* < 1��'()* 23� O8$./ S/�I 1�<6-,W�x(3*�?*.

=U1 �?* �<�C `�* $C1�<�Q� 5* @��d(?* O8o* 1�MOV\/�Z �V,$(Q�* @]V�< OVC J�Vo�a"�* < J�I>
+,*��-./=/ ��l�* 12Q8J�-Vt 96 �� �8��VB/ < +V,*� qV,*-/ qV�� �%VAM� 5* ��8 `�* O8

=/ .�$Lk�� OV�<*5 `V�* 5*J�VI>o* 1�<�VQ� =V�*$~ +V,*� < 17VL~ OV~ +V,*� R:V? =V?�$C <
J�o�a"�*$(BLC =BsC$b*.��*� 1J�o�a"�* < J�I>o* 1�<�Q� �-Z< @7VLA,* 01��(h�?*$�1-V) 1*

 +,*� y*-,* @]�< 12QC28 1*$C=/ ��l�*2Q8 +V,*� [�G" *$�5 �="�VI>o* < @2V3 12VQC28 1�VM*�
=/���D/ OC R8 OQ�7M �C 9*-"12QC28 .��(?$� =,T-o 1�MJ�I>o*O��/$V? OVC 5�L,��V�5 1�*%Vk

8 *� +,*� �D8 1*$C+M� @�*� <�Z-/v�(392LBsCOC�'()* �+,*��-./@23 .�?*

3�@"j . ,"%-.( ,HXH! +"��8(,3H=!'()*( 3,
+VV,*� R:VV? <$VVBL& 1�M��VV'()* 5��VVC =VVk]�< 5* =VVF��VVLU�\� ��.�VV?* 1��VV'()* 1�VVM =VV�$\/

#<�OVQL/5 �� �M�-VB8 OVC �VG8 1*$VC 1�*7C* =,�:Z �,�C m?-" +,*� ��'()* =C��5�* =?�Q3
5* �V:,6 r\Vi < J-) ��n, �h�Q3+V,*� $V^, �V?*1��V/6 @�VA��& .KAM1�M�-VB8 1*$VC

 W�? �� 9*$�* OHGZ 5* �s(Q/2007@23 OL:" =,�:Z �,�C OD?c/ m?-" 1�>L/.�?*
`LL\" _2M 9*7L/O\V?-" [��V:~ OV/�,$C W<* W�V? �� +,*�$VC =VQ(a/ ��'()* �h�3 1*$C @23

45/3�� R)� `�* =,�:Z �,�C #�*7k P�?* $C .�?* @�-CW�?1384 OC 9*$�* 1*$C44/3@2LV?�
 9*7L/ OC O/�,$C _2M OC �aD, O8 �?*01/0O\V?-" [-V? OV/�,$C mV?-(/ OC �aD, < �-VB8)9/2 (

5* $"T�VC) =U�G3 1�n�$�6 < O,�L/�<�h On�Q/ m?-(/ OC �aD, W�; `LI �� =U< �?* @23 $(BLC5 (
.�?* $(G8

�h�V3 `V�* =?�$C=V/ 9�VB, �VM_�FV3 OV8 2VM�jVLGI �h�V3< 9*$V�* `LVC =��V,*� 1�VM
=(\Qt @5�" 1�M�-B8 �C 9*$�* OHt�� .��*� �-Z< O(�$BL& 1�M�-B8�� �V/* 0�<2V./ w�"2VGI 0@2V3

@5�V" 1�M�-VB8 < 9*$V�* `LVC _�FV3 0=VG8 $V^, 5* .�V?* OVZ-" SC�) (OL8$" 2Q,�/) ��*-/ =N\C
=(\Qt< jVLn." OVQL/5 5* $"�<2./ 0=,�D,* O��/$? OQL/5 �� @23�L\Vi< 2VQ~ $VM .�V?* O\V?-"

�V?�Q/ 0J�VI>o* 1�<�Q� OC =C�L(?� ��.U OC �-B8 =aD,=V/ =C�V�5�* $V"OV8 =��M�-VB8 .�-V3
1. Lee, (2002)
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[�k O(V3*�$C $Lh* �M� <� �� 0O\?-" < 23� �� 1$bc/ 1�MOVZ-" 0=,�VD,* O��/$V? �VLdL8 OVC 02V,*
O(3*� W<%a/ 1$(BLC.2,** �� 1$bc/ J�-t OC 1�<�Q� 5* �M�-B8 `�*O(DZ @$:C ��'().2,*

 /�IX1. mY"1 <"glk(,3�]):(, /"0 3, qa-#! +"�3H[^ 3, C8"iX r8": �82007
$Lx(/�F�$/**��,�8�LU*$(?*�&<�*2,>Q�2QU$�*17U�/

 O,T�? 23� m?-(/GDP01/210/217/391/18/112/761/5
=,�D,* O\?-" �h�342/957/978/977/82/971/916/6

JT�n/ =GHI 1*5* OC��9-LHL/14/935/942/99/871/949/889/4
[�, �ab��#5-/6 [<� |�?93/612/993/987/827/942/972/3
[�, �ab#5-/6 [-? |�?��62/926/809/937/885/995/745/4

 �� `dH" O,*$?1000$d,86/786/671/818/929/8964/6
�8 O,*$? 5* $"-L{/1000$d,7/955/939/943/833/848/812/7

9�k2QQ8 @��d(?* O,*$? 5* �,$(Q�*1000$d,29/979/864/981/893/8793/7
$Lx(/�-&�AQ?OL8$"��-89�(D8�&9*$�*S89�:Z

 O,T�? 23� m?-(/GDP46/461/535/826/655/736/5
=,�D,* O\?-" �h�319/842/468/717/22/402/4

JT�n/�*5* =GHI��9-LHL/21/998/619/745/25/452/7
[�, �ab��#5-/6 [<� |�?-01/401/788/023/477/3
[�, �ab#5-/6 [-? |�?��-3/579/359/162/442/5

 �� `dH" O,*$?1000$d,43/836/629/264/171/375/5
"-L{/�8 O,*$? 5* $1000$d,85/932/435/761/076/593/6

9�k2QQ8 @��d(?* O,*$? 5* �,$(Q�*1000$d,07/964/607/753/364/446/6
:%hK/KAM (2007)

OdUc/ �$FHGI ��'()* 1�M+,*��-./�h�3 S/�3�U�Vh 2VLU-" 1�VM$Lx(/ �VC �$VFHGI 1�M
O��/$V? < =VHh*��h�VV3 0=Z��Vh RLn(VD/ 1�*%Vk+V,*� 1�M2V,<�$Lx(/ �VC #5-V/6 < 15-VV/6

_$t ���s/ 1�M$Lx(/ �C 1�<6-, �h�3< O\V?-" < jVLn." 1*$VC @2V3 9*$AVBM<]&�� Sf�V3
�-Vd, ��$Vi < �V,$(Q�* 9*$C��8 �*2\" 1�M$Lx(/ �C ="�I>o* �h�?$�5 �h�3 < O\?-" < jLn."

 �C�b `dH"�� @�<�1368-1385 " 2V3� e$, m?-(/ .�?* @23 OD��n/OVC =VHh*� �U�Vh�, 2VLU-
 W�? �C�b �GL)1376@�<� ��1368-1385 O,T�?1/52VLU-" 2V3� e$, 2,<� .�?* @�-C 2t��
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=/ 9�B, =Hh*� �U�h�,< @�-VC =V(d, 1�M2/6�� qC�" $(BLC 9*$�* �� 1��'()* 23� �LM�/ O8 2M�
q)*< �� .�DL, �*��-h$C =�T�C 1�*2��& < [�F.(?* 5*0� 5* =G:/ +sC �-C$/ 9*$�* 1��'()* 23

@�<� OC O8 �?* =��M�� �d, =,�:Z �GL) +�*7�* 96�I�C2V3� 1�VM e$, 0�-B8 �" �?* @23
.2Q8 OC$l" *� =�T�C

O��/$? $Lx(/ 2,<� =?�$C9�B, 9*$�* �� =Z��h RLnD/ 1�*%k@2QM�`V�* �� 1��V�5 J�,�?-,
 $Lx(/�?*O��/$? .9*$�* �� =Z��h 1�*%k(BLC ����*-/ $ �."$LbK"1��V'()* < =AQM$� mC*<�

���<2./ =h$C �-Z<  .��*� �*$) �M�-B8 $��? �C0=)-Vn; < =,-,�V) 1�M< =,T-Vo 1�M2VQ�*$�
9�/5O��/$? v%Z �� [5T m�*$3 RLn(D/$Lf SF3 OC $C+M�V8 �Z-/ < @�-G, W>h* ��~� *� �M

=/ =Z��h 1�*%k O��/$? �8��B/ .�-3
�3 ��-/ ��R:/ 0#5-/6 �h1�<�VQ� O\V?-" $V/* �� [5T �h�V?$�5 `�$V"*� O(�$VBL& 1�VM

2VVQG,*-" < �VV's(/ =,�VVD,* 1<$VVL, �VVLC$"�VV?*7VV8*$/ mVV?-" �VV's(/ 1�VVM<$L, 9*$VV�* �� .
=/ @�*� #5-/6 =M�AB,*�jVLn." 7V8*$/ < =M�AVB,*� +VsC `LVC rL\i ��a"�* SLU� OC .2,-3 <

O\V?-"s" �VC [5T 12VQG,*-" 0�VM<$L, �V'OVB�2,* jVn." 1*$VC 5�VL, ��-V/ 1�VM5* OV,*�<6-, 1�VM
+U�~�C J<$b 2LU-" OH;$/ OC @�AB��/56.�?* OZ*-/ 12Z 1�M

OQ�7M $Lx(/ ��-/ ��R:V? `V�* OVD��n/ �dk 2��C =Hh*� �U�h�, 2LU-" 5* O\?-" < jLn." 1�M
O\?-" 1�M�-B8 < 9*$�* 9�L/SLVD,�(& 9�-VC �V~-8 1�V�-k O(���@$VLh� 1�VMW-V." 1*$VC @2V3

 ��z-U-QF"�?* OC .9�LCO��/$? 0$A��+VsC 1�*%Vk =VBM<]&JT-V." ��Vl�* 1*$VC 9*$V�* ��
=G, O8 �?* 7L~�, @5*2,* 96 ��z-U-QF"=& �*-/* ��^(,* 9*-" ��3*� *� ��z-U-QF" W-." =&��

=/ OFHCOQ�7M `�* O8 �dk 9*-" �M��*-/ $(BLC ���Vn(,* 0�V�z-U-QF" 2VLHn" _$t0=VQ� +V,*� W
=V"*��*< 2V�2Z JT-V'./ y*-V,* �-VZ< �C �*5�C 9�*2, �?� 5* 1*$C =H\� W-'./ �LdL8 �-a:C

=/.�-396 ��V\C* rVH(s/ 1�VM-AU* �� =VB,*� ��'()* ��\C* $(BLC �h�Q3 �-^Q/ OC < P�?* `�* $C
=/ SLH.".�-3

4 s$-a! +"�HR@( . ,"%-.( �L#0�8(,3H=!
="�LHGI��'()* 923+,*��-./OU-n/ 5*O�$^, 5* 1��LDC O8 �?* =G:/ 1�M96 SVLH." OC 9*5*�$&
O(h*�$&2,*1.,-A~ ="�VLHGI =A92V3��V'()* +V,*� �-V./<HC�) �VLOLaV3 < +lQV?15�V? 5* 96

1. Leydesdorff, (1998)
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@]�< �LGM*�?* �*��-h$C 1*�" . v-~��V~ 9-Q8 < RlVDQ/jV�*-" ��-V/ =,�V:Z+lQV? 1*$VC
 ��'()*+,*��-./ Og*�* �V?* @2B,.1 =C-~��V~��V'()* +lQV? 1*$VC OV8 +V,*� �-V./1-V? 5*

9�/5�VV? ̀ LVVC 1�VVM =VVHHGU*SVV}/APEC0OECD=VV/ OVVg*�* =,�VV:Z �VV,�C <�-VV30 5* J<�VVd(/
v-~��~=(Q? 1��/6 1�M�-Z-/.�?* ��'()* +lQ?+,*��-./ O8 ��*� �LGM* �:Z `�* 5*

=V/ ��VC OVC 1��V'()* 2V3� +�*7V�* 5* +LVC 17L~ +,*�6�� 1��(h�V? J*$VLLx" 96 < ��<9<��
��'()* �M=/ .23�C

s@(( VHj3"j +HR@(+3"U4� +,"%-.( '"!J"0�`0H; +"�+( G$!(OECD)

0-AU* `�* P�?* $C �h�V31�VM+lQV? 2V�2Z��V'()* +V,*� �-V./5* 2VQ"��aI9<�� +lQV?
@�*�+,*� 1�M0+,*� 9��$Z < 1�-Z-/0 @�*� 9<$VC +lQ?+V,*� 1�VM0 V3 +V,*� OFa 0+lQV?

1$Lk��� < +,*� .�h�3+,*� =Ht* @�*� 9<�� 1�M-O\?-" < jLn." OQ�7M0`LV?2Q:/ [*2s(?*
=Q� 9�Q8��8 <0`LC 5*$" < J�I*$(h* �ab�h*�$& =HHGU* �VM- �V?*.OECD�V" �V?* #>V" ��

 OFaV3 +lQ? ��-/ �� .�$Lk J�-t RLn(D/ J�-t OC +,*� +lQ?�h�V3 0+V,*� 1�VM1�VM
l�*qGZ $C $p�, �8$3 |�? �� +,*� q�5-" < ��=lQ?$^, j�$o 5* 1�<6   .�V?* 1�<6-V, 1�VM

 `�*�� *� $V�5 @5-V; ��V:~ w�V?�?* �V" ���� S�2\" =82,* w*2\C v-~��~ �$VLk$C���VB(,* < ��Vl�*
+,*�0J�I>o* ��'()*01��'()* �LU�\� =,�:Z =A~��{F�0$:C < 1��'()* ��(h�?@1�<.$Vt�QI

@�$(Dk ��'()* v-~��~+,*��-./ :S/�3b < 5�C mL./a1�VM�*5�C @*$VGM OVC 9>8 ��'()* J��VC
/ �$8��8c$b0J�o�a"�* < J�I>o* 1�<�Q� ��B(,*23� 0 1�<6-V,0 O��/$V?@5-V; �� 1�*%Vk1�VM

=,�D,* 1<$L,1*$C @7LA,* ��l�* < �8��B/2Q(DM2.
V("D0] +,"%-.( +3"D4� '"!J"0 VHj3"j8"D.( �) e(3] tH(APEC

�&6 ���LM�)APEC (��:~ S/�3`LVL\" �� RV:/ OdUc/��V'()* +V,*� �-V./ �V?* OV8�-Vo OVC
@�$(Dk +Q8*< �Z-/ 1*��'()* =h$C9�,*� OVM� W-o ����V:~ 96 .�V?* O(V3%k 1�VM =Vk]�<

5* 2Q"��aI3:
1.`� J*$LLx" < 1�<6-, =H/ 1�<6-, [�^, ���G; ��-/ < @�-C $Lk*$� 1�<60�?*
2.-"�?* $Lk*$� =,�D,* qC�Q/ O\?0
3.=/ ="�LHGI J�o�a"�* < J�I>o* 1�<�Q� @]�< OC 2/6��8 1�M��(h�?$�52,-30

1. Stephen & Leung, (2004)
2. OECD, (2001a)
3. APEC, (2000)
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4..�?* 1�<6-, < ��8 < �D8 =/�; 1��l" mL./
u(C8"iX r8": ,"i8 VHj 3"j

1��FGM 9�/5�? < �&6 5* O(3%k=,�V:Z �V,�C ��V:, 0SVH/ O\V?-" < 1��V'()* 1�VM(KBI) ��
 �-h @<$kO\?-" 1*$C +,*� O/�,$C1(K4D) ��-/ *�=?�$C=C-~��V~ O/�,$C `�* .�?* @�*� �*$)

1]"*$(?* O8 �?* @�*� SF3 �M�-B8 OC �G8 1*$C *���V'()* OC �%k 1*$C *� =��M +V,*� �-V./
=/ 9�LC@5-; �Q& .2Q8�� =?�?* ��'()* W-."+,*��-./:5* 2Q"��aI ��V'()* 9>8 1�M�$FHGI0
* u-B/`���LQC R�z� < 1��'() 0=,�D,* qC�Q/ < #5-/60 1�<6-V, [�^, 0$�5"�VI>o* 1�M��(h�V?= .

 `�* ��'()* 1*$C 1��:QBL& v-~��~+,*��-./2Q(DL, ���<2./ 9<2C.��<2V./ 5* =VF�1�VM
 =?�?*�h�3 �-Z< 1�M`LC ��*2,�(?*=HHGU* +lQV? 1*$C��V'()* +V,*� �-V./ VC ��`L ��V'()*

 �M�-B8�?*." 9*$C��8 1*$C$LDd�h�3 =h$C �M�*-3� �V?* 0�h�V3 @�$(VDk �*2V\" �VC0�VM
 ��'()* �� +Q8 =H8 =C��5�* SFB/�?*.

,(VHj3"j"D@()-0( 3"!] )-&, +,"i#[D�
�LU*$(?* ��/6 $(��2 ��'()* +lQ? v-~��~ �?* 2n(\/+,*��-./@-L3 �C 2��CSVC�) < =Vn�Q/ 1*

RL^Q" R:�3 0@2�a/ 1*�*�23�C =��8 =C$l" 2M*-3 < 1$^, =,023�C 9*$C��8 $��? W-a) ��-/< ��
 W�; `LI=C�h�3 �� =�$o23�C @23 ���I� 96 1��/6 1�M.�h�3 5* W�}/ 9*-QI OC O8 =��M

@]�< �.C �� _2M �?�Q/B, @��d(?* 0�?* 1*-.�
�LU*$(?* ��/6 $(�� v-~��~ ��'()* 1*7Z*+,*��-./ *�c/ �Q& �COVdU   .�V?* @�$V8 OVg*�*OV?

96 1�-./ OdUc/ 0=Q�$�6��8 < 1�<6-, 0O��/$?=,�D,* 1�*%k 0`� J�Vo�a"�* < J�I>o* 1�<6 <
=(��G; OdUc/ <� S/�31��(�� OdUc/< OdUc/$LbK" =I�VG(Z* < 1��'()* J* =V/ �� .�-V3+lQV?

OdUc/ `�* 5* �� $M�h�3 �MV~ 1�*�-VG, +��VG, .�?* @23 =�$\/ =��M�� 1��:QVBL& v-~��
SF310=/ 9�B, *� 1$Lk*$� �L8$"OaQZ �C O8 2M�1�M$A�� ��'()*+,*��-./ < ��*� =3-{GM

 �."$LbK"$LbK" OVdUc/ < =I�G(Z* < 1��'()* J* �VM1 $VA��96=V/ �*$V) �$VLk. qV)*< ��0mVC*<�
@2L�L& 5* $"$�5 @��? 1-AU*.�?*

1. Knowledge for Development
2. Austrialian Bureau of  Statistics (ABS, 2002)
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 GU11.�>@A! 2,"0 3"-Y"0� +"�,"%-.( VHj3"j J( "D@()-0( 3"!] )-&, +,"i#[D �`!"X�8(,3H=!

 _2M `�*-AU*0 �� ="�L; $t�QI `LLa" $LbKV"OV\/�Z < ��V'()* �� +V,*� �V?*�2V\(/ SV/*-I .
 1$A��2Q,�/ 2,�*� �-Z< =,�:Z < =�L./ 0=?�L? 0=)-n; 0=AQM$� 0=I�G(Z* 01��'()* S/*-I

�$3 +L& O8��'()* 1�M O\/�Z*�+,�-./=/ v-D./2,-3 2V,�*2, *� 15�?-AU* �LHC�) O8.�VC
 _2M OC OZ-" `�* ��'()* $C 78$G" �� +M<]&+,*��-./�h�3-VAU* �� @��d(V?* ��-/ 1�M *�

=/ �$3RLM� .
s@((+,"%-.( ,)U$4g mY"1

 jHh �-^Q/ OC +,*� 1�-Z-/ 1*��8 �$C��8 1*$C *� [5T @7LA,* 2��C 1��'()* [�^,02V�2Z +V,*�
�LU�\� _%;�LU�\� y<$3 < 2/6��8�, 1�M ��l�* (=Q�$�6��8 j,<�) $(BLC 12/6��8 �C 2�2Z 1�M
�?�L? .2Q8]�< OC �U<� 1�M@�?�L?OVZ-" [7H(VD/ 0#5-V/6 < �\QVt 01�<�Q� OC �-C$/ 1�M

�h�?$�5 < @�-C 1$(BLCO��/$V? 1*$VC @7VLA,* ��l�* < �M�*� �VLC$" < RLVH\" < 1�*%Vk�VLGM* 1*
�?*.

V(\JH!] mY"1
 ��'()* J�/*7U* 5*+,*��-./SL'." �L\GZ 0*� +V,*� 2V,*-(C =C-Vh OVC O8 �?* 1$M�/ < @�$8

$Lk ��8 OC *� 96 < jHh,O��/$? < #5-/6 .2�/$? �� 1�*%kO� O��/$V? 0=,�D,*="2V/2QHC 1�*%Vk
��V'()* 96 9<2VC OV8 �V?* +V,*� �-V./� *%VU .�-VC 2VM*-h �*2V��&�,��V'()* �V� � +V,*��-VV./

O\?-"-/6 J�/2h 0O(���5/ �*$) �*$�* ��L(h* �� O8 =(LdL8 �C =3=* 0�$Lk<OV\/�Z < ��V'()* �V�-U
�?*  .
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u(+3�]H8 mY"1
@�AQC 5* SFB(/ *��8 �<6-, [�^, ��9�/5�V? $��V? < 9*�<�B/ 0=M�AB,*� < =BM<]& 78*$/ 0�M�VM

�?� �-^Q/ OC =,�:Z +,*� OC =C��1�<�VQ� jVHh < =VH./ 1�VM5�L, �C 96 jLa�" <[5T `�-V, 1�VM
.�?*

,(C;"glk( _Y"0)*J mY"1
 ��'()* $A�� [*7U*+,*��-./�h�?$�5SL:D" 1�MJ�VI>o* #5*�$V& < ��VB(,* 0J�Vo�a"�* E2QQ8

 J�Vo�a"�* < J�I>o* 1�<�Q� .�?*(ICT)R(VDL? �VC 1�<�VQ� 0O(�$VBL& 1�VMOV8 �V?* 1* �VI�C
+M�8q/�Z OI-Gl/ OC =?$(?� �U-:? < J�I>o* OQ�7M=/ J�I>o* < +,*� 5* 1$".�-3

5.HR@( +)f8 C8"E!
 5* [�:U* �C$F��1 ��-/ ��9�LQC O\/�Z 1��'()* 1�M+,*� �-V./+Vn, < J��V:/=��V,*-" < �VM 1�VM

=,�D,* 1<$L, 023� ��*$"-:U�/2��2L8K" $VC O��/$V?OV\/�Z �V� =VB,*� 1�VM <U �<2V?2L_3 ��
=C��5�*`� ��(h�?��'()* �� 1�<6 <X,*<*4+n, �-'h ��OV\/�Z �� 1�<6-, +V,*� �-V./

O8 2�2Z 1��l" JT-'./ OC +,*� W�n(,* J�-t OC=/ W�n(,*2C��01-AU* ��1��V'()* 2V3� 5*
 2LU-" =Ht* qC�Q/=Q\� O��/$? < ��8 @��d(?* @�$(Dk J�-t OC < 96 =B,*� [-:d/ OC V/= �-V3 �� .

/�ZO\+,*��-./J��:/ < +,*� �-./ �M@�AQC �LU�\�1��V'()* 1�M1��V'()* 2V3� < 2Q(VDM 5*
j�$o2Q�*$���l�*12VQG,*-" OVC #5�*<�<6-, 1�VM�V:,6=A(VDC� .��*�+Vn, 1-VAU* ��<6$VC �
OdUc/ ��'()* 1�M+,*��-./ v�8 2LU-" qC�" 5* 1��'()* 23� $C– @��d(?* P>k*�=/.�-35

),( ititit KLFQ !

:�?* $�5 J�-t OC -AU* =\a" SF3

itU
itititititititit eTPCRDSPKLY "#$%&'!

1. Dyker, (2002)
2. Malhotra, (2001)
3. Leydesdorff, (2000)
4. Evans, (1991)

5.) 09�Bh��1389(
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 �C `(�$k 1��'()* 23� $C �*%k$b* S/*-I =�h SF3 OC -AU* S�2a" < `L�$o 5* R(���AU *� ��<6$C
=/RLQ8 ��'()* .+,*��-./�'()* 23� �$FHGI =Ht* OdUc/ ��:~ 1*�*�01�< 1�<6-V, 0#5-/6

J�Vo�a"�* < J�VI>o* 1�<�VQ� < =��V,*� 9��$Z ��l�* �V?*2V3� $VC �*%Vk$b* Sn(VD/ 1�VM$Lx(/ .
 �M�-B8 `�* �� 2LU-" qC�" �� 1��'()*5* 2Q"��aI:

s@( (:+,"%-.( e"f8 ,)U$4g mY"1 ��'()* ��+,*��-./ 1*$VC 5�C mL./ �� 5* 1�*��-h$C
O��/$VV? < J��VVl"01�*%VVkA,*@7VVL 1�<�VVQ� jVVn." < 1�<6-VV, 1*$VVC 1*S/�VV3 OVV8 �VV?* =��VVM

O�$t=�-Z=/ P�Ln/ 5* St�; 1�M`�*$C�QC .2,-305* �h�V3 `V�* $k�VG, 1�M$Lx(/ W2/ `�* ��
=Hh*� �U�h�, 2LU-" 5* 12t�� 9*-QI OC J��l" OHGZ1)T9*-VQI OVC �U�h�, O��/$? SLFB" < (

=Hh*� �U�h�, 2LU-" 5* 12t��2 )CF $VC (2V3� $VC �h�V3 `V�* 1�*%Vk$b* 9*7VL/ +lQV? 1*
1��'()**�CO O,�k*2Z �-o�� W2/ �-^Q/=/RLQ8 .

V(:\JH!] mY"1�l,6 5*SL'." =,�D,* 1<$L, O8#5-/6 < @�$8jVLG\" < #$(Dk �� @2��
�LU�\�\?-" < jLn." v%Z < O\?-" < jLn." 1�MO`LC1�VM$Lx(/ 0��*� +Vn, 96 1�V�-& < =HHGU*

ab=�*2(C* q�n/ [�, �3)SP =VHh*� �U�h�, 2LU-" 5* 12t�� 9*-QI OC #5-/6 =/-GI ���s/ 0(4

)PSEO�?-(/ q�n/ [�, �ab < (5)ST ( *��G, 9*-QI OCO(�$k $^, �� #5-/6 �h�3 1�M$kR�*.
u( :+3�]HW8 mY"1OV�$^, P�V?* $VC9<�� ��V'()* 2V3� 1�VM=VC$l" J�V\U��/ < *50< y*2VC*

I OC 1�<6-, < �?* 1�<�Q� ��$BL& O8$./ �-"-/ 9*-QW�; `LI ��W-V'./ 1�<�VQ� +M<]V& <
�?* O\?-".1�VM$Lx(/ 5* =\C�V" =VF�7L� O��/$? < ��8 1<$L, $C @<>I W2/ `�* �� 1��'()* 23�

" < jLn." OQ�7M�, 2LU-" 5* 12t�� 9*-QI OC O\?-  ) =VHh*� �U�Vh1RD�*2V\" 0( 9*$AVBM<]& ��
?-" < jLn." OQL/5) $d, 9-LHL/ �� 1*5* OC O\2RD12Vt�� 9*-VQI OC T�C 1�<�Q� �C J*���t < (

O(h�? 1�MT�8 J*���t 5*) @23HT (�?*.
,()*J mY"1_Y"0+3�"#&  :<"Wk"E;3( � <"Wglk(O\V?-" qV/*-Z @5<$V/*0=(\QVt < OV(���

�� 0O\V?-" < 2V3� �-"-/ 9*-QI OC *� J�o�a"�* < J�I>o* 1�<�Q� [�VG" +VsC VM1��V'()* 1� ��
=�*$Z* Ot$IOCOV(�$k ��V8�� .2V,*`V�* +M<]V&0jV�$o 5* 1��V'()* 2V3� $VC �h�V3 `V�* $Vb*

< @*$GM `dH" �*2\" OHGZ 5* 96 1�M$Lx(/   ) $Vd, 2Vt $VM 1*5* OC �C�bFIX 0( OV,��*� 1�VM=V's3
1. Trade (% of GDP)
2. Gross capital formation (% of GDP)
3. School enrolment primary (% groos)
4. puplic spending Expenditure (%GDP)
5. school enrolment  tritary (% groos)
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OC) $d, 2t $M 1*5*PC ��-V'" ��L? `dH" �*2\" < (     ) $Vd, 2Vt $VM 1*5* OVC @2V3MP/ < (���Vs
 J�o�a"�* < J�I>o* < 1�<�Q� *�=VHh*� �U�Vh�, 2VLU-" 5* 12Vt�� 9*-QI OC(EICT)-VAU* ��

 �-^Q/@�$8R�*.

5-1 .K4X 2H=82,(, +3�]"�
@�*� 1�M+M<]&R:/ �:,6 1�<6�$k @-., < W2/ ��<6$C +sC `�$"�?*@�*� .��-V/ 1��/6 1�M

=�$\/ 2LU-" qC�" ��<6$C 1*$C 5�L,� @23 �GD) �`LBL&�h�3 1�M��/6 5* 0=,�:Z O\?-" 1�M1 <
#<� 1��/6 @�A��&+,*� =C��5�* =?�Q32qGZ 1�<6@�$8R�* . =VQ(dk�7VZ 1�VM��/6 OV8 �V?*

) =F�7L� �C�b O��/$? 02LU-" qC�" �dQ�Tk 1*$C ($(BLC 5* < �3*2, �-Z< O\U��/ ��-/ 1�M�-B8
�� 9*-QI OC �U�h�, O��/$? SLFB" $Lx(/ $Lx(/ `�* `LB,�Z 9*-QI OC =Hh*� �U�h�, 2LU-" 5* 12t

 @��d(?*R��$8W�V? �� �VM��/6 `V�* 5* =h$C .=��VM���V3*2, �-VZ< =GV?� ��V/6 OV8 #<� 5*
 ��<6$C 15�?2,<�R��$8.

+V,*� ��V'()* �h�V3 =,�V:Z �V,�C *��h�V3 mV?-(/ OV8V^, �$VFHGI 1�VM 01��VV'()* [�
$�5 < 1�<6-V, 0#5-V/6�VI>o* �h�V?��V'()* J�Vo�a"�* < J +V,*� �-V./ �V?* 0=/�VVG" 1*$VC
?* @�$8 Oa?�./ �M�-B8�.�*2n/=/ $LLx" @� �" $dt `LC �h�3 `�*O(V?� OV? OVC �M�-B8 .2Q8

 ��'()* �� <$BL& 1�M�-B8+,*��-./)107 (( KEI(+V,*� ��V'()* �h�V3 �VC 1�M�-B8 0
) m?-(/74 (( KEI8 < (  ) `L��V& +V,*� ��'()* �h�3 �C 1�M�-B40 (( KEI$(VBLC OV8 (

1�<�Q� J*��*< OC< �M1�<6-,=/ �M=/ RLDn" 02,5*�$&+V,*� ��'()* �h�3 �C 9*$�* �-B8 .2,-3
75/3 W�?��2007=V/ v-VD./ `L��V& 1��V'()* +V,*� �h�3 �C 1�M�-B8 �7Z 0�-VB8 .�-V3

�C 1�M�-B8 $��? < 9*$�*1��V'()* +V,*� �h�3`LVC3/2�V"4`V�* 1��V/6 OV\/�Z 0 +M<]V& *�
=/ SLFB"2QM� �?-L&)1 .(@�<� 0=V?�$C ��-V/ 1�M�-B8 ��'()* =B,*� J�I>o* OC OZ-" �C11

U�?O1996-2007O(�$k $^, �� +M<]& `�* 1*$C *�R�*,* �HI . ̀ L��V& 0@�<� `�* v�s(�� < 9�-VC
 ��*-/ =h$C�-a,* < ��/6��-V/ OV,-G, �� #5-V/6 01�<6-V, �h�V3 1�M$Lx(/ OC �-C$/ J�I>o

 =?�$C�?*.9<7�*`�* `�* $C023 ��<6$C 9*$�* 5*$(GM 1�M�-B8 O,*$? 2/6�� �C -AU*���V(, �V/* 0
�>I �C1��k5�?�, 1*�*� < 9*-sGM�, 1��^(,* R=VB,*� ��V'()* �h�V3 SVLU� `LVGM OVC .�-VC =��M

1. WDI, (2008)
2. KAM, (2008)
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) SLH." 1�Qa/ =��M�-B8 `LC �:,6 =B,*� ��'()* �h�3 �*2n/ O8 ��$k �*$3/2 �"4 < �-C $Lx(/
.2,�-C �*��-h$C 1$(BLC =,-AGM 5*

5-2.,3�]):HR@(
 ��-AU* `�*0 �� 1��'()* 23� $C $bc/ S/*-I�-B8=V?�$C ��-V/ 1�M*� @5*2V,*1$VLk =V/ RLVQ8 .

@�*� W2/ =H8 SF3-HC�" 1�M�=1 :�?* $�5 J�-t OC

it

k

k
ititit eXKitKY ))! *

!2
&&

96 �� O8ni ,,,  21!9�B, E2QM� �M�-VB8<Tt ,,,  21!   .��*� @��V3* 9�V/5 $VCitY$VLx(/
O(DC*< 2LU-" 1*$C *�i `L/*�-B8<itXK 7L,K 1*$C =���'"$Lf Sn(D/ $Lx(/ `L/*i `L/*�-B8

W�V? ��t=V/ 9�VB, 2VM�.�$V�=VV/RLVQ8W>(Vh* �7VZ 0$dVVt `LA,�VL/ 1*�*�+  0!iteE �
��� ���!"#�$"  22 eeE it #!.$%#it$&' ()*+' ,�-/0'#"�1 �-(2034�#� /3560' 7839#� 239 &3�#

#" :;<#= >?�<�� &5?)@/556@ 2� $A4� B#K "= CD04' /560' E5'#iE53'#")3F9 �t#" G�3'H E53'#
IH#&�#:' ,/5J .&89

 K&A' H# L/M ,/�#/� G)89# ")3F9 /- ,#/�:3' G)3'HN #" 389="�N/3� .O5P�3+!# :�)53%/J"
:'&89�@I=#=$Q�A�# "#=/� R! "= /S!&T! ,�" /� #" U;0V' ,�-")F9 ,�-2O5892 E!# . 7%/1

:' W/X'=)Q�!N 29�-K&A' H# L/M ,/�#/� /� :8A' ,&-#)Q�-")3F9 E53�23T8!# �3! ="#= =)3Y�
U;0V' Z[�D' ,#/� �-K&A' H# L/M ="�N/� "=/5�\@ =�]0^# ,�-/560'7�#=")_' ,=�]0^# &Q" /�

&804- B��`0'.285'H E!# "=a25b/c (&' ,�- d�%# /�N I"�3'F/3e5? �3!/3!H B")3f 23�G)3'HN
:'=)Q:

A' H# L/M ,#/� 204�#� /560' K&,�-")F9$%# G�4T! U;0V': H

 ,#/� 204�#� /560' K&A' H# L/M,�-")F9$45� G�4T! U;0V':1H

 E!#:' #" 25b/c)e+' R! G#)8M 2� G#)@ 2M� $3c/J /3g� "= �-K&A' H# L/M ,�" /� :X< =)5^
"�'N H# GN G)'HN ,#/� hF B")f 2�/!H I=�`0%#=/9 :

1. Panel Data
2.) a:85TF@1384(
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KTNF

KNNT

SSR
N

SSRSSR

F N
Fixed

FixedPool

%%

%%

%
%

! % )(,~ 11
1

:GN "= 29
 jH#/� H# Cf�k ,�-&��e41 "�l+' :$%�-K&A' H# L/M ,/�#/� �� G)5%/J"a

3� H# C3f�k ,�-&��e41 "�l+' :/ 53%/J" jH#B��3`0' ,�-K&3A' H# L/3M �3� G)
$%#a

N =#&m@ :�-")F9a
T�'H h"�= ::�a
K:CD04' �! :_5b)@ ,�-/560' =#&m@a

NT.I&Q C!&m@ B#&-�F' =#&m@ :
 /J#F H# /0J"n� :@�A%�_'Fa&Q�� (�&Y25b/c H:' =" �-K&A' H# L/M ,/�#/� :8m! a � =)Q

(�&3Y "= .=)� &-#)< G�4T! Z[�D' :'�e@ ,#/� �-K&A' H# L/M B")f E!# /5o "=1aP-value

�'N" IF04�#� /560' ,#/�2L/3c 239 :@")3f"= .$3%# I&3Q 2A3%�_' :;<#= >?�<�� &5?)@ H

="#&� =)Y� :mXD' U;0V' ,�-&k#� K&A' H# L/M G=)e� L/c G�4T! /� :;5?= a=)F� 20c/!l1.

 9:7;2 <6�=> ?@-/" .F-2A7%� =+ B3C 134+34 <6�=> 1+34
/560'F�'N(�e0k# I"
p!�0�269/058/6190/66000/0
20c�!:l<\' ,�- E!#7-�q1.

 2� 2Y)@ ��FG�385e[# rX% "= (�&Y95(�&3Y p!�30� &3f"=2=" /`3f 253b/c :3'=)3Q �
=)Q I=�`0%# $��� �! :c=�]@ B#/�# ,)S?# H# :04!��:G=)� /0J"n� n5� /'# E!# $;MF H# :@�A%�_'

F.$%# (�&Y")f "=G)'HN p!�0� H# I=�`0%# �� 29 :@FL/3M G=)e� L/c G�4T! /� :;!s= a
E3!# a&3Q�� 203Q#&� =)3Y� :3mXD' U3;0V' ,�-="�N/� K&A' H# 73%/1:3' W/3X'�3!N 239 =)3Q

:' CeM $��� ")[ 2� :mXD' ,�-&k#�:' :c=�]@ ,�-=/T;eM 2T8!# �! &889B�3ct0<# E!# &8�#)@
rb#� ")[ 2� #" �-&k#� E5�@I=#= B�5�=# "= j�" �= E!# .&!�e� G�5� ,/ ,�-:!);��@23� u35@/@ 2�
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j�".&804- ")*F' :c=�]@ B#/�# � $��� B#/�# ,�-E3!# :c=�3]@ /3�# � $3��� /3�# v3_� 2w#"# ��
7%/1:' :^��=/9 P�V0�# &!�� #" R! x#&9 29 &��'yE!# #/!H:3' /3g� 23� 29 ")[P�3V0�# &3%"

I=�% G#&8z$45� ,#.
�X< {nY "=,O3*' "�534� L/3c G)5%/J"0!)|( itit XUEG�3F� 239 ="#= =)3Y�I&38-=

 )S?# :_53b)@ ,�-/560' � �-")F9 &Q" |/� E5� (tD0%# $3%. "=$3��� /3�# (&3'i& 23;eY ,#
 ")F9 /- })]V' � $���$%# :?� "= :c=�]@ /�# (&'i&I�/3J /- ,#/� :c=�]@ 2;eY R!
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