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&URVV�FRXQWU\�'LIIXVLRQ�RI�WKH�,QWHUQHW

6DPSVD�.LLVNL��DQG�0DWWL�3RKMROD�
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$EVWUDFW

7KLV�SDSHU�LQYHVWLJDWHV�WKH�IDFWRUV�ZKLFK�GHWHUPLQH�WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW�DFURVV
FRXQWULHV�� 7KH� *RPSHUW]� PRGHO� RI� WHFKQRORJ\� GLIIXVLRQ� LV� HVWLPDWHG� XVLQJ� GDWD� RQ
,QWHUQHW�KRVWV�SHU�FDSLWD�IRU�WKH�\HDUV������������)RU�D�VDPSOH�RI�WKH�2(&'�FRXQWULHV�
WKH� EDVLF� ILQGLQJ� LV� WKDW� *'3� SHU� FDSLWD� DQG� ,QWHUQHW� DFFHVV� FRVW� H[SODLQ� EHVW� WKH
REVHUYHG� JURZWK� LQ� FRPSXWHU� KRVWV� SHU� FDSLWD�� &RPSHWLWLRQ� LQ� WHOHFRPPXQLFDWLRQV
PDUNHWV� GRHV� QRW� VHHP� WR� H[HUW� DQ\� LQGHSHQGHQW� LQIOXHQFH� RQ� ,QWHUQHW� SHQHWUDWLRQ�
1HLWKHU� LV� LQYHVWPHQW� LQ� HGXFDWLRQ� D� VWDWLVWLFDOO\� VLJQLILFDQW� SUHGLFWRU� RI� LWV� GLIIXVLRQ�
)RU� D� ODUJHU� VDPSOH�RI�ERWK� LQGXVWULDO� DQG�GHYHORSLQJ� FRXQWULHV�� WKH� UHVXOWV� FKDQJH� LQ
VXFK�D�ZD\�WKDW�DOVR�HGXFDWLRQ�EHFRPHV�VLJQLILFDQW�

.H\ZRUGV�� GLIIXVLRQ� RI� WHFKQRORJ\�� ,QWHUQHW�� ,QWHUQHW� DFFHVV� FRVW�� *RPSHUW]� PRGHO�
WHFKQRORJ\�DGRSWLRQ��WHFKQRORJ\�GLIIXVLRQ

-(/�FODVVLILFDWLRQ��/���/���2���2�



$FNQRZOHGJHPHQWV

7KH� DXWKRUV� DUH� JUDWHIXO� IRU� KHOSIXO� FRPPHQWV� WR� 6XPLW� 0DMXPGDU� DQG� WKH� RWKHU
SDUWLFLSDQWV� DW� WKH�818�:,'(5� SURMHFW�PHHWLQJ� RQ� 7KH� 1HZ� (FRQRP\� LQ� D�*OREDO
3HUVSHFWLYH�
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� ,QWURGXFWLRQ

7KH� FRPSXWHU� DQG� WKH� ,QWHUQHW� DUH� DW� WKH� YDQJXDUG� RI� WKH� PRGHUQ� LQIRUPDWLRQ
WHFKQRORJ\� UHYROXWLRQ�� 7KH� ,QWHUQHW�� EHLQJ� D� QHWZRUN� RI� FRPSXWHU� QHWZRUNV�� DOORZV
HYHU\RQH� ZLWK� D� 3&� DQG� D� PRGHP� WR� FRPPXQLFDWH� ZLWK� DOO� WKH� RWKHU� FRPSXWHUV
FRQQHFWHG� WR� LW� ZLWKRXW� UHJDUG� IRU� JHRJUDSKLF� ORFDWLRQ�� ,W� LV� DW� RQFH� D� ZRUOG�ZLGH
EURDGFDVWLQJ� FDSDELOLW\�� D� PHFKDQLVP� IRU� LQIRUPDWLRQ� GLVVHPLQDWLRQ�� D� PHGLXP� IRU
LQWHUDFWLRQ� EHWZHHQ� LQGLYLGXDOV�� DQG� D� PDUNHWSODFH� IRU� JRRGV� DQG� VHUYLFHV�� $� UHFHQW
VXUYH\�RI� WKH� ,QWHUQHW�GRPDLQ�QDPH� V\VWHP� LQGLFDWHV� WKDW� LQ� -DQXDU\������ WKHUH�ZHUH
����PLOOLRQ�FRPSXWHU�KRVWV�RQ�WKH�,QWHUQHW��,QWHUQHW�6RIWZDUH�&RQVRUWLXP��������$�KRVW
LV�D�FRPSXWHU�WKDW�KDV�XVHUV�ZKR�DFFHVV�QHWZRUN�VHUYLFHV�WKURXJK�LW��7KH�JURZWK�LQ�WKH
QXPEHU�RI�,QWHUQHW�KRVWV�KDV�EHHQ�VSHFWDFXODU�DV�LQ�-DQXDU\������WKHLU�QXPEHU�ZDV�RQO\
��������� ,QWHUQHW� WUDIILF� LV� HVWLPDWHG� WR� GRXEOH� HYHU\� ���� GD\V� �86� 'HSDUWPHQW� RI
&RPPHUFH�������

+RZHYHU�� VWDUN�GLIIHUHQFHV�H[LVW�EHWZHHQ�FRXQWULHV� LQ� WKH�DFFHVVLELOLW\� WR� WKH� ,QWHUQHW�
5LFK� LQGXVWULDO� FRXQWULHV� OHDG� WKH� UDQNLQJV� DQG�� DV� )LJXUH� �� GLVSOD\V�� WKHUH� H[LVWV� D
VWURQJ�FRUUHODWLRQ�DFURVV� FRXQWULHV�EHWZHHQ�*'3�SHU� FDSLWD� DQG� ,QWHUQHW� FRQQHFWLYLW\�
%XW�GLIIHUHQWLDO�DFFHVV�WR�WKH�,QWHUQHW�WHFKQRORJ\�LV�HYHQ�PRUH�SURQRXQFHG�WKDQ�QDWLRQDO
LQFRPH�LQHTXDOLWLHV�DFURVV�WKH�ZRUOG��,Q�������WKH�ILIWK�RI�WKH�ZRUOG¶V�SHRSOH�OLYLQJ�LQ
WKH�KLJKHVW�LQFRPH�FRXQWULHV�KDG����SHU�FHQW�RI�ZRUOG�*'3�EXW����SHU�FHQW�RI�,QWHUQHW
XVHUV��ZKHUHDV� WKH�ERWWRP�ILIWK�KDG���SHU�FHQW�RI�*'3�DQG�����SHU�FHQW�RI� WKH�SHRSOH
µRQOLQH¶� �81'3� ������� *LYHQ� WKDW� LQIRUPDWLRQ� WHFKQRORJ\� LV� EHOLHYHG� WR� EH� D� QHZ
VRXUFH� RI� HFRQRPLF� JURZWK�� WKHUH� LV� LQGHHG� FRQFHUQ� WKDW� WKH� ,QWHUQHW� LV� EHFRPLQJ� D
IDFWRU�ZKLFK�FRQWULEXWHV�WR�WKH�ZLGHQLQJ�RI�LQFRPH�GLIIHUHQWLDOV�EHWZHHQ�FRXQWULHV�

7R� EH� DEOH� WR� EULGJH� WKLV� µGLJLWDO� GLYLGH¶� RU� WR� HUDGLFDWH� µLQIRUPDWLRQ� SRYHUW\¶�� LW� LV
LPSRUWDQW� IRU� SROLF\�PDNHUV� WR� NQRZ� ZKDW� IDFWRUV� H[SODLQ� WKH� GLIIHUHQFHV� DFURVV
FRXQWULHV� LQ� ,QWHUQHW� FRQQHFWLYLW\�� 3URYLGLQJ� XQLYHUVDO� DFFHVV� PD\� QRW� EH� HQRXJK� LI
SHRSOH�FDQQRW�DIIRUG�WKH�VHUYLFHV�RU�DUH�QRW�FDSDEOH�RI�XWLOL]LQJ�WKHP��6XUSULVLQJO\�IHZ
VWXGLHV�KDYH�EHHQ�FRQGXFWHG�RQ�WKHVH�LVVXHV��7KH�RQO\�HFRQRPHWULF�VWXGLHV�ZH�DUH�DZDUH
RI� DUH�+DUJLWWDL¶V� ������� DQDO\VLV� RI� ,QWHUQHW� FRQQHFWLYLW\� LQ� ���2(&'� FRXQWULHV� DQG
1RUULV¶��������LQYHVWLJDWLRQ�RI�,QWHUQHW�SHQHWUDWLRQ� LQ�D� ODUJHU�JURXS�RI�����FRXQWULHV�
+DUJLWWDL� UHJUHVVHV� DFURVV�2(&'� FRXQWULHV� WKH� QXPEHU� RI� ,QWHUQHW� KRVWV� SHU� FDSLWD� LQ
�����RQ�WKH�DYHUDJH�YDOXHV�LQ���������RI�D�QXPEHU�RI�H[SODQDWRU\�YDULDEOHV�PHDVXULQJ
LQFRPH�DQG�HGXFDWLRQDO�OHYHOV�DV�ZHOO�DV�WHOHFRPPXQLFDWLRQV�SROLF\�DQG�LQIUDVWUXFWXUH�
+HU� EDVLF� FRQFOXVLRQ� LV� WKDW� LW� LV� WKH� UHJXODWRU\� HQYLURQPHQW� DQG� LWV� LQIOXHQFH� RQ
FRPSHWLWLRQ� WKDW�KDYH� WKH� ODUJHVW� LPSDFW�RQ� ,QWHUQHW�SHQHWUDWLRQ�� FRPSHWLWLRQ�EHWZHHQ
WHOHFRP�VHUYLFH�SURYLGHUV�LQFUHDVHV�,QWHUQHW�FRQQHFWLYLW\��*'3�SHU�FDSLWD�WXUQHG�RXW�EH
WKH�RWKHU�VLJQLILFDQW�H[SODQDWRU\�IDFWRU�

)RU�D�FURVV�VHFWLRQ�RI�����QDWLRQV��1RUULV��������UHJUHVVHV�WKH�QXPEHU�RI�SHRSOH�RQOLQH
LQ� VSULQJ� ����� RQ� D� QXPEHU� RI� YDULDEOHV� PHDVXULQJ� HFRQRPLF�� VRFLDO� DQG� SROLWLFDO
GHYHORSPHQW��%HVLGHV� UHJLRQDO�GXPPLHV��RQO\�*'3�SHU� FDSLWD� DQG� WKH� VKDUH� RI�5	'
VSHQGLQJ� LQ� *13� WXUQHG� RXW� WR� EH� VWDWLVWLFDOO\� VLJQLILFDQW�� 1HLWKHU� DGXOW� OLWHUDF\�
VHFRQGDU\� HGXFDWLRQ� QRU� WKH� OHYHO� RI� GHPRFUDWL]DWLRQ� KDG� DQ\� H[SODQDWRU\� SRZHU�
&RQVHTXHQWO\�� HFRQRPLF� IDFWRUV� RXWZHLJKHG� DOO� RWKHUV� LQ� SUHGLFWLQJ� FURVV�FRXQWU\
GLIIHUHQFHV�LQ�DFFHVV�WR�WKH�,QWHUQHW��5HJLRQDO�GXPPLHV�IRU�WKH�1RUGLF�FRXQWULHV��1RUWK
$PHULFD�DQG�:HVWHUQ�(XURSH�ZHUH�DOVR�VLJQLILFDQW�ZKLFK�1RUULV� WDNHV� WR�VXJJHVW� WKDW
WKHUH�DUH�VRFLDO�DQG�FXOWXUDO�IDFWRUV�WKDW�DUH�QRW�EHLQJ�SLFNHG�XS�LQ�WKH�PRGHO�
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Figure 1
 Internet host density and GDP per capita in 145 countries, 1999-2000
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Data source: Matrix.Net, Inc. for Internet hosts; World Bank for GDP

,Q� WKLV� SDSHU� ZH� IROORZ� D� VLPLODU� DSSURDFK� EXW� H[WHQG� WKH� SUHYLRXV� DQDO\VHV� LQ� DQ
LPSRUWDQW�ZD\��:H�VWXG\�WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW�E\�WKH�DLG�RI�DQ�H[SOLFLW�PRGHO�RI
WHFKQRORJ\�GLIIXVLRQ��%HVLGHV�IRU�WKH�2(&'�FRXQWULHV��ZH�DOVR�FDUU\�RXW�WKH�HVWLPDWLRQ
IRU�ODUJHU�VDPSOHV�RI�FRXQWULHV��2XU�DLP�LV�WR�ILQG�RXW�ZKDW�WKH�JOREDO�SDWWHUQ�RI�,QWHUQHW
GLIIXVLRQ�ORRNV�OLNH�DQG�ZKDW�IDFWRUV�GHWHUPLQH�WHFKQRORJLFDO�GLIIXVLRQ�DFURVV�FRXQWULHV�

�� 7KH�PRGHO

7KH�GLIIXVLRQ�RI�WKH�,QWHUQHW�ZLOO�EH�DQDO\VHG�E\�WKH�DLG�RI�D�PRGHO�ZKLFK�LV�VLPLODU�WR
WKH� RQHV� WKDW� KDYH� EHHQ� DSSOLHG� LQ�PRGHOOLQJ� WKH� VSUHDG� RI� WKH� FRPSXWHU� �6WRQHPDQ
������&K������/HW�

LW
+ �GHQRWH�WKH�QXPEHU�RI�,QWHUQHW�KRVWV�SHU�FDSLWD�LQ�FRXQWU\�L�LQ�\HDU

W� DQG� OHW� 

L
+ � EH� LWV� SRVW�GLIIXVLRQ� RU� HTXLOLEULXP� OHYHO�� 0RVW� PRGHOV� RI� WHFKQRORJ\

DGRSWLRQ�DVVXPH�WKDW�RYHU�WLPH�
LW

+ �WHQGV�WR� 

L
+ �DORQJ�DQ�6�VKDSHG�SDWK��7KH�*RPSHUW]

PRGHO�RI�GLIIXVLRQ�VSHFLILHV�WKH�UDWH�RI�FKDQJH�LQ�WKH�QXPEHU�RI�,QWHUQHW�KRVWV�DV

��� �OQ�OQOQOQ
�
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a �LV�WKH�VSHHG�RI�DGMXVWPHQW�WDNHQ�WR�EH�FRQVWDQW�LQ�RXU�DQDO\VLV�

7KH�HTXLOLEULXP�OHYHO�RI�,QWHUQHW�KRVWV�SHU�FDSLWD�ZLOO�EH�D�IXQFWLRQ�RI�DW�OHDVW�WKH�EDVLF
GHPDQG�VLGH�YDULDEOHV��L�H��WKH�OHYHO�RI�LQFRPH�
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< �DQG�WKH�FRVW�RI�,QWHUQHW�DFFHVV�
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7KH�FRPSXWHU�KRVW�GDWD�ZKLFK�ZH�ZLOO�XVH�LQ�RXU�DQDO\VLV�DUH�EDVHG�RQ�DQ�,QWHUQHW�KRVW
GRPDLQ�VXUYH\�SURGXFHG�HYHU\�VL[�PRQWKV�E\�1HWZRUN�:L]DUGV��ZZZ�QZ�FRP���7KHVH
GDWD�KDYH�EHHQ�SRVWSURFHVVHG�E\�0DWUL[�1HW� �ZZZ�PLGV�RUJ�� WR� WDNH� LQWR�DFFRXQW� WKH
SK\VLFDO�ORFDWLRQ�RI�DOO�WKH�FRP��QHW��HGX�DQG�RUJ�GRPDLQV��7KH�GHSHQGHQW�YDULDEOH�

LW
+

LV� WKH�QXPEHU�RI� ,QWHUQHW�KRVW�SHU�FDSLWD� LQ�-DQXDU\������� ,WV� LQLWLDO�YDOXH�
�-LW

+ � LV� WKH
FRUUHVSRQGLQJ�SHU�FDSLWD�KRVW�FRXQW� LQ� -DQXDU\�������$OO� RWKHU�GDWD� DQG� WKHLU� VRXUFHV
ZLOO�EH�H[SODLQHG�EHORZ�

� ,QWHUQHW�GLIIXVLRQ�LQ�WKH�2(&'�FRXQWULHV

6LQFH�GDWD�RQ�,QWHUQHW�DFFHVV�FRVWV�DUH�RQO\�DYDLODEOH�IRU�WKH�2(&'�FRXQWULHV��ZH�ILUVW
UHSRUW� WKH� ILQGLQJV� IRU� WKLV� JURXS� RI� LQGXVWULDO� HFRQRPLHV�� H[FOXGLQJ� WKRVH� ZKRVH
SRSXODWLRQ� LV� OHVV� WKDQ� RQH� PLOOLRQ� �,FHODQG� DQG� /X[HPERXUJ�� DQG� WKRVH� IRU� ZKLFK
DFFHVV� FRVW� GDWD� DUH� QRW� DYDLODEOH� IRU� WKH� SHULRG� RI� RXU� DQDO\VLV� �&]HFK� 5HSXEOLF�
+XQJDU\��6RXWK�.RUHD�DQG�3RODQG���7DEOH���SUHVHQWV�WKH�UHVXOWV�RI�OLQHDU�OHDVW�VTXDUHV
HVWLPDWLRQ�RI�WKH�*RPSHUW]�HTXDWLRQ�����DFURVV�WKH�UHPDLQLQJ����2(&'�FRXQWULHV��7KH
XQGHUO\LQJ�DVVXPSWLRQ�KHUH�LV�WKDW�WKH�GLIIXVLRQ�SURFHVV�LV�WKH�VDPH�LQ�DOO�FRXQWULHV��L�H�
WKDW�WKH�SDUDPHWHU�YDOXHV�RI�HTXDWLRQ�����WDNH�WKH�VDPH�YDOXH�IRU�DOO�L�

7KH� ILUVW� FROXPQ� GLVSOD\V� WKH� HVWLPDWLRQ� UHVXOWV� IRU� WKH� EDVLF� PRGHO� LQ� ZKLFK� WKH
H[SODQDWRU\� YDULDEOHV� DUH�*'3� SHU� FDSLWD� DQG� ,QWHUQHW� DFFHVV� FRVW�� ERWK�PHDVXUHG� LQ
SXUFKDVLQJ�SRZHU�SDULWLHV��2(&'¶V��������������HVWLPDWHV�RI�WKH�DYHUDJH�FRVW�WR�XVHUV
WR�DFFHVV�WKH�,QWHUQHW��IRU����KRXUV�SHU�PRQWK�DW�SHDN�UDWHV��DUH�XVHG�DV�WKH�LQGLFDWRU�RI
,QWHUQHW�SULFHV��7KLV�PHDVXUH�LQFOXGHV�ERWK�WKH�FKDUJHV�RI�DQ�,QWHUQHW�VHUYLFH�SURYLGHU�DV
ZHOO�DV�WKH�IL[HG�FKDUJH�FRPSULVLQJ�WKH�PRQWKO\�UHQWDO�DQG�ORFDO�FDOO�FKDUJHV��*'3�SHU
FDSLWD�LV�WDNHQ�DV�WKH�DYHUDJH�RYHU�WKH�SHULRG���������EXW��EHFDXVH�RI�PLVVLQJ�GDWD��WKH
,QWHUQHW� DFFHVV� FRVW� LV� FDOFXODWHG� DV� WKH� DYHUDJH� RI� WKH� YDOXHV� IRU� WKH� \HDUV� ����� DQG
�����RQO\�

%RWK�H[SODQDWRU\�YDULDEOHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�KDYH�WKH�H[SHFWHG�VLJQV��%XW
WR�PDNH�*'3�SHU�FDSLWD�VLJQLILFDQW��D�GXPP\�YDULDEOH�IRU�WKH�ORZ�LQFRPH�FRXQWULHV�RI
0H[LFR�DQG�7XUNH\�KDG�WR�EH�LQFOXGHG�LQ�WKH�UHJUHVVLRQ��7KH�HVWLPDWHV�LPSO\�WKDW� WKH
HODVWLFLW\�RI�WKH�QXPEHU�RI�FRPSXWHU�KRVWV�SHU�FDSLWD�ZLWK�UHVSHFW�WR�WKH�,QWHUQHW�DFFHVV
FRVW� LV� ������ LQ� WKH� HTXLOLEULXP�� L�H�� ZKHQ� WKH� VDWXUDWLRQ� OHYHO� KDV� EHHQ� UHDFKHG�
&RQVHTXHQWO\�� D� ��� SHU� FHQW� UHGXFWLRQ� LQ� ,QWHUQHW� DFFHVV� FRVW� ZRXOG� UDLVH� WKH
HTXLOLEULXP� QXPEHU� RI� FRPSXWHU� KRVWV� SHU� FDSLWD� E\� ��� SHU� FHQW�� 2YHU� D� ILYH�\HDU
SHULRG��WKHLU�QXPEHU�ZRXOG�LQFUHDVH�E\�DERXW����SHU�FHQW��7KLV�UHODWLRQVKLS�LV�LOOXVWUDWHG
LQ�)LJXUH���ZKHUH�WKH�JURZWK�LQ�WKH�QXPEHU�RI�KRVWV�SHU�FDSLWD��VKRZQ�RQ�WKH�YHUWLFDO
D[LV��LV�FRUUHFWHG�IRU�WKH�HIIHFW�RI�DOO�WKH�RWKHU�H[SODQDWRU\�YDULDEOHV�
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Table 1
Cross-section estimation results for OECD countries

Dependent variable: 
����

OQOQ ++ -

(1) (2) (3) (4) (5)

Speed of diffusion a 0.468***
(0.079)

0.472***
(0.080)

0.502***
(0.091)

0.250**
(0.090)

0.667***
(0.092)

Constant 
�

ab -5.023
(3.729)

-5.312
(3.793)

-4.800
(3.782)

3.091
(4.384)

-1.045
(2.470)

GDP per capita 
�

ab 0.997**
(0.397)

0.982**
(0.403)

0.884*
(0.428)

0.586
(0.348)

0.683**
(0.282)

Internet access cost 
�

ab -0.459**
(-0.160)

-0.368*
(0.201)

-0.430**
(0.166)

-0.249*
(0.135)

-0.587***
(0.145)

Telecom competition 0.126
(0.166)

Average years of schooling 0.366
(0.450)

English proficiency -1.139*
(0.560)

Nordic country dummy 0.278*
(0.142)

‘Southern’ country dummy -0.487**
(0.175)

Dummy for Mexico and
Turkey

0.790*
(0.391)

0.799*
(0.396)

0.679
(0.421)

N/A

F-test 26.18*** 20.57*** 20.60*** 8.74** 27.70***

Adjusted �5 0.821 0.816 0.817 0.659 0.859

Number of observations 23 23 23 17 23

Note: Standard errors are in parentheses. * = significant at 10 per cent, ** = at 5 per cent,
and *** = at 1 per cent level.

)RU�WKH�DYHUDJH�YDOXHV�RI�WKH�H[SODQDWRU\�YDULDEOHV�LQ�WKH�VDPSOH��WKH�VDWXUDWLRQ�OHYHO�RI
FRPSXWHU�KRVWV� + LV�HVWLPDWHG�DW�����KRVWV�SHU�������SHRSOH��7KH�VSHHG�RI�DGMXVWPHQW

�����=a � VXJJHVWV� WKDW� WKH� QXPEHU� RI� KRVWV� ZLOO� LQFUHDVH� IURP� ����  =++ � WR
����  =++ �LQ�DERXW����\HDUV�

5HJUHVVLRQV� �������� LQ� 7DEOH� �� WHVW� WKH� UREXVWQHVV� RI� RXU� EDVLF� ILQGLQJ� WKDW� *'3� SHU
FDSLWD�DQG�,QWHUQHW�DFFHVV�FRVW�H[SODLQ�EHVW�WKH�REVHUYHG�JURZWK�LQ�FRPSXWHU�KRVWV�SHU
FDSLWD��,W�LV�VKRZQ�LQ�FROXPQ�����WKDW�WKH�VWDWLVWLFDO�ILW�LV�QRW�LPSURYHG�E\�LQFOXGLQJ�LQ
WKH�PRGHO�D�GXPP\�YDULDEOH�GHVFULELQJ�WKH�H[LVWHQFH�RI�VRPH�IRUP�RI�FRPSHWLWLRQ��L�H�
WKH�ODFN�RI�PRQRSRO\��LQ�WHOHFRPPXQLFDWLRQV�PDUNHWV��7KH�GDWD�IRU�WKLV�YDULDEOH�FRPH
IURP�2(&'���������7KLV�FRQFOXVLRQ�LV�LQ�VKDUS�FRQWUDVW�ZLWK�+DUJLWWDL¶V��������FURVV�
FRXQWU\� DQDO\VLV�� 6KH� IRXQG� WKDW� WKH� H[LVWHQFH� RI� D� PRQRSRO\� SHU� VH� LQ� WKH
WHOHFRPPXQLFDWLRQV�VHFWRU�KDV�D�FRQVLGHUDEOH�QHJDWLYH�LPSDFW�RQ� ,QWHUQHW�FRQQHFWLYLW\
LQ� 2(&'� FRXQWULHV� ZKHUHDV� DFFHVV� FRVW� LV� QRW� D� VWDWLVWLFDOO\� VLJQLILFDQW� SUHGLFWRU� RI
FRPSXWHU� KRVWV� SHU� FDSLWD�� +RZHYHU�� RXU� UHVXOW� VHHPV� WR� EH� EHWWHU� LQ� OLQH� ZLWK� ERWK
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HFRQRPLF�WKHRU\�DQG�LQWXLWLRQ��ZK\�ZRXOG�FRPSHWLWLRQ�PDWWHU�LUUHVSHFWLYH�RI�LWV�LPSDFWV
WKURXJK�PDUNHW�SULFHV"

Figure 2
The scatter diagram for computer host growth and Internet access cost
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&ROXPQV� ���� DQG� ���� RI� 7DEOH� �� H[WHQG� WKH� EDVLF� PRGHO� E\� LQFOXGLQJ� LQ� LW� YDULDEOHV
PHDVXULQJ� HGXFDWLRQDO� OHYHOV�� 7KH� ILUVW� PHDVXUH� LV� WKH� DYHUDJH� QXPEHU� RI� \HDUV� RI
VFKRROLQJ� IRU� WKH�SRSXODWLRQ�RYHU� DJH� ����7KH� REVHUYDWLRQV�� REWDLQHG� IURP�%DUUR� DQG
/HH���������DUH�IRU�WKH�\HDU�������DQG�WKH�YDULDEOH�HQWHUV�WKH�PRGHO�LQ�WKH�ORJDULWKPLF
IRUP��7KH�OHYHO�RI�HGXFDWLRQ�PD\�KDYH�DQ�LPSDFW�RQ�WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW�IRU�DW
OHDVW� WZR� UHDVRQV�� )LUVW�� HGXFDWLRQ� FRQWULEXWHV� GLUHFWO\� WRZDUGV� EDVLF� OLWHUDF\�� DQG
UHDGLQJ�DQG�ZULWLQJ�VNLOOV�DUH�HVVHQWLDO�LQ�XVLQJ�WKLV�WHFKQRORJ\��0RUH�HGXFDWHG�SHRSOH
DUH� DOVR� OLNHO\� WR�EH� IDVWHU� WR� DGRSW� QHZ� LQQRYDWLRQV� WKDQ� SHRSOH�ZLWK� OHVV� HGXFDWLRQ�
6HFRQG�� JLYHQ� WKDW� WKH� HDUO\� XVHUV� RI� WKH� ,QWHUQHW� ZHUH� SHRSOH� ZRUNLQJ� LQ� KLJKHU
HGXFDWLRQ�DQG�UHVHDUFK��DFDGHPLF� LQVWLWXWLRQV�PD\�SOD\�DQ� LPSRUWDQW� UROH� LQ�VSUHDGLQJ
WKH�,QWHUQHW��7KH\�DUH�RIWHQ�DPRQJ�WKH�ILUVW�LQVWLWXWLRQV�LQ�D�QDWLRQ�WR�EH�ZLUHG�

+RZHYHU��FROXPQ�����UHYHDOV�WKDW�HGXFDWLRQ�LV�QRW�D�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRU�RI
WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW�DPRQJ�WKH�2(&'�FRXQWULHV�� ,W�FDQ�EH�DUJXHG�WKDW�DYHUDJH
VFKRROLQJ�\HDUV�DUH�QRW�WKH�EHVW�PHDVXUH�RI�HGXFDWLRQDO�DWWDLQPHQW�IRU� WKHVH�FRXQWULHV�
EXW� RXU� H[SHULPHQWV�ZLWK� RWKHU� YDULDEOHV�� VXFK� DV� WKH� SHUFHQWDJH� RI� KLJKHU� HGXFDWLRQ
DWWDLQHG�LQ�WKH�SRSXODWLRQ��ZHUH�QRW�DQ\�PRUH�VXFFHVVIXO�

(QJOLVK� SURILFLHQF\� LV� WKH� VHFRQG� FRPSRQHQW� RI� HGXFDWLRQ� ZKLFK� LV� RIWHQ� WKRXJKW� WR
LQIOXHQFH� WKH�GLIIXVLRQ�RI� WKH� ,QWHUQHW� �VHH�� H�J��� WKH�GLVFXVVLRQ� LQ�1RUULV� ���������7KH
8QLWHG�6WDWHV�LV� WKH�ELUWKSODFH�RI� WKLV� WHFKQRORJ\��DQG�HYHQ�WRGD\�RYHU�RQH�KDOI�RI� WKH
ZRUOG¶V�����PLOOLRQ�FRPSXWHUV�FRQQHFWHG� WR� WKH� ,QWHUQHW�DUH� ORFDWHG� WKHUH��$OVR�DERXW
RQH�KDOI� RI� DOO� WKH� SHRSOH� XVLQJ� WKLV� PHGLD� UHJXODUO\� UHVLGH� LQ� 1RUWKHUQ� $PHULFD�� $
UHFHQW�VXUYH\�FRQGXFWHG�E\�,QNWRPL�&RUS���������IRXQG�WKDW����SHU�FHQW�RI�DOO�WKH�RQH
ELOOLRQ�:HE�SDJHV� DYDLODEOH� RQ� WKH� ,QWHUQHW� DUH� LQ�(QJOLVK��7KHUHIRUH�� LW� LV� VRPHZKDW
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VXUSULVLQJ� WR� VHH� IURP� FROXPQ� ���� RI� 7DEOH� �� WKDW� (QJOLVK� SURILFLHQF\� HQWHUV� WKH
UHJUHVVLRQ�ZLWK� WKH�ZURQJ�VLJQ��(QJOLVK�VNLOOV�DUH�KHUH�PHDVXUHG�E\� WKH�SHUFHQWDJH�RI
SXSLOV� LQ� VHFRQGDU\� HGXFDWLRQ� OHDUQLQJ� (QJOLVK� �(XURSHDQ� &RPPLVVLRQ� ������� 7KH
SUREOHP�KHUH�LV� WKDW� WKH�ODFN�RI�GDWD�ZKLFK�UHGXFHV� WKH�QXPEHU�RI�REVHUYDWLRQV� WR����
+RZHYHU��RXU�FRQFOXVLRQ�WKDW�HGXFDWLRQ�GRHV�QRW�VHHP�WR�KDYH�DQ\�SUHGLFWLYH�SRZHU�LQ
H[SODLQLQJ�,QWHUQHW�GLIIXVLRQ�LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�ERWK�+DUJLWWDL��������DQG
1RUULV��������

7KH�VWDWLVWLFDO�ILW�RI�WKH�EDVLF�PRGHO�GLVSOD\HG�LQ�FROXPQ�����FDQ�EH�LPSURYHG�VRPHZKDW
E\� WKH� DLG� RI� UHJLRQDO� GXPP\� YDULDEOHV�� )RU� H[DPSOH�� DV� VKRZQ� LQ� FROXPQ� ����� E\
LQWURGXFLQJ�D�GXPP\�YDULDEOH�IRU�WKH�1RUGLF�FRXQWULHV��'HQPDUN��)LQODQG��1RUZD\�DQG
6ZHGHQ�� DQG� DQRWKHU� GXPP\� IRU� WKH� µVRXWKHUQ¶� FRXQWULHV� �)UDQFH�� *UHHFH�� ,WDO\�
0H[LFR��3RUWXJDO��6SDLQ�DQG�7XUNH\��WKH�DGMXVWHG� �5 � LPSURYHV�IURP������WR������DQG
WKH� SDUDPHWHUV� DUH� PRUH� SUHFLVHO\� HVWLPDWHG�� 7KLV� VXJJHVWV� WKDW� WKHUH� DUH� FXOWXUDO� RU
WHFKQRORJ\� SROLF\� UHODWHG� GLIIHUHQFHV� EHWZHHQ� WKH� FRXQWULHV� LQ� WKH� DGRSWLRQ� RI� WKH
,QWHUQHW�ZKLFK�DUH�KDUG�WR�FDSWXUH�LQ�WKH�PRGHO��%XW�WKH�SUREOHP�ZLWK�WKH�FURVV�VHFWLRQ
DQDO\VLV�LV�WKDW�LW�DVVXPHV�WKH�GLIIXVLRQ�SURFHVV�WR�EH�WKH�VDPH�LQ�DOO�FRXQWULHV�

$� SDQHO� GDWD� HVWLPDWLRQ�ZRXOG� DOORZ� IRU�PRUH� IOH[LELOLW\� LQ� WKLV� UHJDUG�� EXW�2(&'¶V
,QWHUQHW�DFFHVV�FRVW�GDWD�DUH�QRW�VXLWDEOH�IRU�WKLV�ZRUN��7KH�PHWKRGRORJ\�RI�HVWLPDWLQJ
WKH�FRVWV�KDV�FKDQJHG�RYHU�WKH�\HDUV�EXW� WKH�WLPH�VHULHV�KDV�QRW�EHHQ�KDUPRQL]HG��:H
WULHG�SDQHO�HVWLPDWLRQ�E\�UHSODFLQJ�,QWHUQHW�DFFHVV�FRVWV�ZLWK�WHOHSKRQH�WDULIIV�REWDLQHG
IURP�,78���������7KH�UHVXOWV�DUH�QRW��KRZHYHU��ZRUWK�UHSRUWLQJ�KHUH�LQ�GHWDLO�EHFDXVH
WHOHSKRQH�WDULIIV�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��7HOHSKRQH�DFFHVV�FRVWV�GR�QRW�VHHP�WR
H[SODLQ�WKH�GLIIHUHQFHV�DFURVV�WKH�2(&'�FRXQWULHV�LQ�,QWHUQHW�FRQQHFWLYLW\�

$�QRQ�OLQHDU�OHDVW�VTXDUHV�HVWLPDWLRQ�RI�HTXDWLRQ�����VOLJKWO\�LPSURYHV�WKH�SUHFLVLRQ�RI
WKH�HVWLPDWHV�GLVSOD\HG� LQ�7DEOH����%XW� VLQFH� WKH� VSHHG�RI� DGMXVWPHQW� LV�DOUHDG\�TXLWH
DFFXUDWHO\� LGHQWLILHG� LQ� WKH� OLQHDU� HVWLPDWLRQ�� WKLV� ZLOO� QRW� FKDQJH� WKH� TXDOLWDWLYH
FRQFOXVLRQV��7R�UHWDLQ�FRPSDUDELOLW\�ZLWK�WKH�SDQHO�HVWLPDWLRQV�WR�EH�UHSRUWHG�RQ�LQ�WKH
QH[W�VHFWLRQ��ZH�KDYH�KHUH�SUHVHQWHG�WKH�UHVXOWV�RI�WKH�OLQHDU�HVWLPDWLRQ�RQO\�

� ,QWHUQHW�GLIIXVLRQ�DFURVV�WKH�ZRUOG

1H[W�WKH�FURVV�FRXQWU\�DQDO\VLV�ZLOO�EH�H[WHQGHG�WR�FRYHU�QRQ�2(&'�FRXQWULHV�DV�ZHOO�
7KH�VDPSOH�LV�OLPLWHG�WR�FRXQWULHV�ZKHUH�WKH�VL]H�RI�WKH�SRSXODWLRQ�H[FHHGV�RQH�PLOOLRQ
DQG�ZKHUH�WKH�QXPEHU�RI�,QWHUQHW�KRVWV�ZDV�ODUJHU�WKDQ����LQ�������7KH�ODWWHU�UHVWULFWLRQ
LV� LPSRVHG� WR� DYRLG� SUREOHPV� UHODWHG� WR� WKH� PRGHOOLQJ� RI� WKH� LQLWLDO� DGRSWLRQ� RI
WHFKQRORJ\�� ,W� FDQ�EH� DUJXHG� WKDW� WKLV�GHFLVLRQ� LV� LQIOXHQFHG�E\� IDFWRUV� RWKHU� WKDQ� WKH
EDVLF�GHPDQG�DQG�VXSSO\�FRQGLWLRQV�RQO\��6LQFH�QR�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�WKH�FRVW
RI� ,QWHUQHW� DFFHVV� IRU� WKLV� ODUJHU� JURXS� RI� FRXQWULHV�� ZH� KDYH� WR� EH� FRQWHQWHG� ZLWK
WHOHSKRQH�WDULIIV��)URP�WKH�GDWD�SURYLGHG�E\�,78��������ZH�KDYH�FRQVWUXFWHG�D�YDULDEOH
ZKLFK� PHDVXUHV� WHOHSKRQH� DFFHVV� FRVWV�� LQ� SXUFKDVLQJ� SRZHU� SDULWLHV�� E\� DGGLQJ
WRJHWKHU�PRQWKO\�WHOHSKRQH�VXEVFULSWLRQ�UDWHV�DQG�WKH�FRVWV�RI�PDNLQJ����WKUHH�PLQXWH
ORFDO�FDOOV�

7DEOH� �� GLVSOD\V� WKH� OLQHDU� OHDVW� VTXDUHV� HVWLPDWLRQ� UHVXOWV� IRU� WKH� EDVLF� PRGHO� RI
HTXDWLRQ�����IRU�WZR�VHWV�RI�GDWD��&ROXPQV�����DQG�����FRQWDLQ�WKH�UHVXOWV�RI� WKH�FURVV�
VHFWLRQ� HVWLPDWLRQV�� 7KH� GHSHQGHQW� YDULDEOH� LV� WKH� ORJDULWKPLF� GLIIHUHQFH� RI� ,QWHUQHW
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KRVWV�SHU�FDSLWD�RYHU� WKH�SHULRG�����������DQG�WKH�H[SODQDWRU\�YDULDEOHV�DVVXPH�WKHLU
DYHUDJH� YDOXHV� LQ� WKLV� SHULRG�� &ROXPQV� ���� DQG� ���� SUHVHQW� WKH� UHVXOWV� RI� WKH� SDQHO
HVWLPDWLRQV� LQ� ZKLFK� DQQXDO� YDOXHV� DUH� XVHG� IRU� ERWK� WKH� GHSHQGHQW� DQG� H[SODQDWRU\
YDULDEOHV�

7KH�OHVVRQ�IURP�ERWK�WKH�FURVV�VHFWLRQ�DQG�SDQHO�HVWLPDWLRQ�LV�WKDW�*'3�SHU�FDSLWD�DQG
WKH� DYHUDJH� \HDUV� RI� VFKRROLQJ� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� H[SODQDWRU\� IDFWRUV� RI� WKH
JURZWK�RI�,QWHUQHW�KRVWV�SHU�FDSLWD�EXW�WKDW�WHOHSKRQH�WDULIIV�DUH�QRW��,W�LV�LQWHUHVWLQJ�WKDW
LQYHVWPHQW� LQ� HGXFDWLRQ� QRZ� VHHPV� WR� PDWWHU� IRU� WKH� GLIIXVLRQ� RI� WKH� ,QWHUQHW�� 7KLV
ILQGLQJ�LV�GLIIHUHQW�IURP�WKH�FRQFOXVLRQ�REWDLQHG�IRU�WKH�2(&'�FRXQWULHV��EXW�LW�LV�TXLWH
LQWXLWLYH�DQG�FDQ�EH�H[SODLQHG�E\�WKH�ODUJHU�YDULDELOLW\�RI�WKH�VFKRROLQJ�YDULDEOH�LQ�WKLV
VDPSOH�RI�FRXQWULHV��,W�LV�DOVR�FRQVLVWHQW�ZLWK�&DVHOOL�DQG�*ROGPDQ¶V��������UHVXOWV�IRU
WKH�GLIIXVLRQ�RI�FRPSXWHU�LQYHVWPHQW�DFURVV�FRXQWULHV�

,W�FDQ��RI�FRXUVH��EH�DUJXHG�WKDW�HGXFDWLRQ�DQG�WHOHSKRQH�DFFHVV�FRVWV�DUH�QRW� WKH�RQO\
LQIUDVWUXFWXUH� YDULDEOHV� ZKLFK� DUH� LPSRUWDQW� IRU� ,QWHUQHW� FRQQHFWLYLW\�� $IWHU� DOO�� WKH
,QWHUQHW� LV� QRW� D� VLQJOH� LQQRYDWLRQ� EXW�PLJKW� EH� EHWWHU� YLHZHG� DV� D� FOXVWHU� RI� UHODWHG
WHFKQRORJLHV��7KH�XVH�RI� WKH� ,QWHUQHW� LV�FRQWLQJHQW�RQ� WKH�DGRSWLRQ�RI� WKH�FRPSXWHU�RU
VRPH� RWKHU� WHUPLQDO� IRU� DFFHVV�� $QRWKHU� QHFHVVDU\� UHTXLUHPHQW� LV� D� PHDQV� RI
FRQQHFWLRQ��PRVW� FRPPRQO\� WKH� H[LVWLQJ� QHWZRUN� RI� WHOHSKRQH� FDEOHV�� 'DWD� RQ�PRUH
VSHFLILF�LQIUDVWUXFWXUH�LQGLFDWRUV��VXFK�DV�WKH�VKDUH�RI�ILEUH�RSWLF�FDEOH�LQ�WKH�WHOHSKRQH
QHWZRUN�RU�PRGHP�GHQVLW\��DUH�XQIRUWXQDWHO\�QRW�DYDLODEOH�IRU�D� UHSUHVHQWDWLYH�VDPSOH
RI�FRXQWULHV�

Table 2
 Cross-section and panel estimation results for countries with more than 50 Internet hosts

Cross-section estimation Panel estimation

Dependent variable: OQ�+
��
���OQ�+

��
OQ�+

W��
���OQ�+

W

(1) (2) (3) (4)

Speed of diffusion a 0.507***
(0.062)

0.527***
(0.084)

0.118***
(0.018)

0.147***
(0.020)

Constant ab -7.578**
(2.314)

-6.055**
(2.839)

-1.570***
(0.482)

-1.936***
(0.560)

GDP per capita 
�

ab 1.085***
(0.254)

0.545*
(0.325)

0.229***
(0.055)

0.210**
(0.073)

Telephone access cost 
�

ab -0.035
(0.142)

0.211
(0.142)

0.037
(0.028)

0.045
(0.032)

Average years of schooling 1.450**
(0.613)

0.260**
(0.126)

F-test 33.05*** 14.21*** 14.69*** 14.00***

Adjusted 5� 0.565 0.464 0.096 0.142

Number of observations 75 62 389 315

Note: Standard errors are in parentheses. * = significant at 10 per cent, ** = at 5 per cent and
*** = at 1 per cent level.
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7KH� WHOHSKRQH� DFFHVV� FRVW� GHSHQGV� RQ� IDFWRUV� GHWHUPLQLQJ� WKH� SUHYDLOLQJ� VXSSO\� DQG
GHPDQG�FRQGLWLRQV�RI� WHOHSKRQH�FRPPXQLFDWLRQ��7KH�DFFHVV�FRVW�RI�DQ�HQKDQFHG�IRUP
RI� FRPPXQLFDWLRQ�� WKH� ,QWHUQHW�� FDQ� EH� H[SHFWHG� WR� GHSHQG� RQ� WKH� VDPH� IDFWRUV�� ,W� LV
QHFHVVDU\�WR�VSHFLI\�VXFK�IDFWRUV�LQ�D�JHQHUDO�PDQQHU��ZKLFK�LV�GRQH�LQ�WKH�QH[W�VHW�RI
HVWLPDWLRQV� UHSRUWHG� LQ�7DEOH���� ,QYHVWPHQW� LQ� WHOHFRPPXQLFDWLRQV� LV� D�QDWXUDO� FKRLFH
IRU�D�YDULDEOH�WR�EH�LQFOXGHG�LQ�VXFK�D�VSHFLILFDWLRQ��,Q�DGGLWLRQ�WR�LWV�UROH�LQ�VDWLVI\LQJ
GHPDQG�LQ�JHQHUDO�� LQYHVWPHQW�LQWURGXFHV�QHZ�WHFKQRORJ\��ZKLFK�PDNHV� LW�SRVVLEOH� WR
UHVSRQG�PRUH�HIILFLHQWO\�WR�WKH�FXUUHQW�GHPDQG�DQG�ZKLFK�PD\�DOVR�FUHDWH�QHZ�GHPDQG�
,QYHVWPHQW� FUHDWHV� UHYHQXH��ZKLFK� LV� SDLG� WKURXJK� VXEVFULSWLRQ� DQG� FDOOLQJ� FRVWV��:H
WDNH� UHYHQXHV� IURP� WHOHFRPPXQLFDWLRQ� DFWLYLWLHV� WR� UHSUHVHQW� WKH� PRQHWDU\� IORZV
RULJLQDWLQJ� IURP� WKH� GHPDQG� VLGH� ZLWK� UHVSHFW� WR� WKH� VHUYLFH� OHYHO� SURYLGHG�� 7KH
LQYHVWPHQW�UHYHQXH�UHODWLRQ�FDQ�EH�H[SHFWHG�WR�GHSHQG�RQ�WKH�JHQHUDO�OHYHO�RI�GHPDQG
DQG� WHFKQLFDO� GHYHORSPHQW�� FRQWUROOHG� E\� WKH� *'3� SHU� FDSLWD� YDULDEOH� IRU� UHWDLQLQJ
FRPSDUDELOLW\�RI�HVWLPDWHV�DFURVV�FRXQWULHV�

7HOHFRPPXQLFDWLRQ� LQYHVWPHQW� DQG� UHYHQXH� OHYHOV� DQG� WKHLU� UHODWLYH� PDJQLWXGH
UHSUHVHQW�WKH�PDMRU�DJJUHJDWH�IDFWRUV�GHWHUPLQLQJ�WKH�SULFH�OHYHO�LQ�WHOHSKRQ\��7KH\�DUH
DOVR�PDMRU�GHWHUPLQDQWV�RI�WKH�LQLWLDO�FRQGLWLRQV�IRU�WKH�LQIUDVWUXFWXUH�ZKLFK�WKH�,QWHUQHW
LV� EXLOW� RQ�� 7KURXJKRXW� WKH� GLIIXVLRQ� SURFHVV�� WHOHFRPPXQLFDWLRQV� LQYHVWPHQW� DQG
UHYHQXH�EHFRPH�LQFUHDVLQJO\�GLUHFWO\�GHWHUPLQHG�E\� WKH�DGRSWLRQ�RI�QHZ�WHFKQRORJLHV
DQG�WKH�,QWHUQHW��7KH�VKDUH�RI�LQYHVWPHQW�DLPHG�DW�PHUJLQJ�WKH�,QWHUQHW�ZLWK�WUDGLWLRQDO
WHOHSKRQ\�KDV�LQFUHDVHG�GUDPDWLFDOO\�GXULQJ�WKH�SDVW�GHFDGH��PRVW�UHFHQWO\�ZLWK�WKH����
ELOOLRQ�GROODUV�SDLG�E\�WHOHFRPPXQLFDWLRQV�FRQVRUWLXPV�IRU�WKH�WKLUG�JHQHUDWLRQ�PRELOH
FRPPXQLFDWLRQ�QHWZRUN�OLFHQFHV�

$�WHFKQLFDO�SUREOHP�LV�WKDW�PXOWLFROOLQHDULW\�LQ�WKH�VHW�RI�QHZ�YDULDEOHV�SUHYHQWV�SUHFLVH
HVWLPDWLRQ�RI�FRHIILFLHQWV� LQ�D�VLQJOH�HTXDWLRQ��:H�QHHG� WR�H[SDQG� WKH�PRGHO�ZLWK� WKH
DLG�RI� DGGLWLRQDO� HTXDWLRQV�� RQH� IRU� WHFKQRORJLFDO� LQIUDVWUXFWXUH�� DQG� DQRWKHU� IRU� SULFH
GHWHUPLQDWLRQ�� $FFHVV� FRVW� LV� WKH� QDWXUDO� GHSHQGHQW� YDULDEOH� LQ� WKH� SULFH� HTXDWLRQ�
)ROORZLQJ� )LJXUH� ��� ZH� FKRRVH� *'3� SHU� FDSLWD� IRU� WKH� GHSHQGHQW� YDULDEOH� LQ� WKH
LQIUDVWUXFWXUH� HTXDWLRQ�� ,QWHUQHW� KRVW� OHYHO�ZRXOG� EH� WKH� RWKHU� SRVVLEOH� FDQGLGDWH�� EXW
*'3�GRHV�QRW�GLUHFWO\�DIIHFW�WKH�GLIIXVLRQ�SDUDPHWHU�DQG�VR�DOORZV�WKH�JURZWK�FXUYH�WR
EH�SRVLWLRQHG�E\�WKH�PRGHO�DV�IUHHO\�DV�SRVVLEOH��7KH�VLPXOWDQHRXV�HTXDWLRQ�V\VWHP�WKHQ
EHFRPHV
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ZKHUH� WKH� DGGLWLRQDO� YDULDEOHV�
LW

= � DUH� QRZ� GLYLGHG� DPRQJ� WKH� HTXDWLRQV� E\� WKHLU
HTXDWLRQ�VSHFLILF�FRHIILFLHQW�YHFWRUV�

7KH�WKUHH�HQGRJHQRXV�YDULDEOHV�LQ�WKH�PRGHO�DUH�WKH�GLIIHUHQFH�DQG�OHYHO�RI�,QWHUQHW�KRVWV�
DQG� WKH� DFFHVV� FRVW�� *'3� LV� H[RJHQRXV� DORQJ� ZLWK� RWKHU� YDULDEOHV�� VR� WKH� V\VWHP� LV
LGHQWLILHG� DQG� HVWLPDEOH� ZLWK� WKUHH�VWDJH� OHDVW� VTXDUHV�� 7KLV� PHWKRGRORJ\� XVHV
LQVWUXPHQWLQJ� WR� DFFRXQW� IRU� WKH� HIIHFWV� RI� WKH� H[RJHQRXV� YDULDEOHV� RQ� DOO� HQGRJHQRXV
YDULDEOHV��7KH�HQGRJHQRXV�YDULDEOHV�DUH�FRUUHODWHG�ZLWK�DOO�HTXDWLRQ�GLVWXUEDQFHV��ZKLFK
LQFUHDVH�LQ�SDUWLFXODU�WKH�SUHFLVLRQ�RI�WKH�DFFHVV�FRVW�HVWLPDWHV��8QVWUXFWXUHG�VSHFLILFDWLRQ
RI� FURVV�HTXDWLRQ� FRUUHODWLRQV�EHVW�XWLOL]HV� FURVV�HTXDWLRQ�PXOWLFROOLQHDULW\� DQG� DGDSWV� WR
DXWRFRUUHODWLRQ�DV�ZHOO�
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Table 3
Simultaneous equations estimation results for countries with more than 50 Internet hosts

Diffusion equation
WW

++ OQOQ
�
-

+

(1) (2) (3) (4)

Speed of diffusion a 0.186***
(0.033)

0.191***
(0.033)

0.194***
(0.033)

0.193***
(0.031)

Constant 
�

ab -5.493***
(1.040)

-5.525***
(1.037)

-5.352***
(1.050)

-4.710***
(1.037)

GDP per capita 
�

ab 0.695***
(0.118)

0.697***
(0.118)

0.659***
(0.131)

0.565***
(0.122)

Telephone access cost 
�

ab -0.164**
(0.056)

-0.152**
(0.055)

-0.135**
(0.058)

-0.123**
(0.053)

Average years of schooling 0.073
(0.154)

Attendance in university
education

0.149**
(0.064)

Chi square -test 42.53*** 43.29*** 42.69*** 47.80***

Pseudo �5 0.255 0.263 0.275 0.309

Infrastructure equation
W

<OQ

Constant 6.979***
(0.027)

6.982***
(0.053)

6.982***
(0.053)

6.982***
(0.053)

Personal computers per 1000
people

0.332***
(0.027)

0.347***
(0.027)

0.347***
(0.027)

0.348***
(0.027)

Telephone main lines per 100
people

0.278***
(0.035)

0.257***
(0.036)

0.257***
(0.036)

0.257***
(0.036)

Chi square -test 2011.55*** 2003.65*** 2003.65*** 2003.15***

Pseudo �5 0.933 0.934 0.934 0.934

Price equation
W
3OQ

Constant -6.539***
(1.333)

-12.357***
(2.241)

-12.362***
(2.244)

-12.423***
(2.246)

Share of telecom investment
in GDP

-0.470**
(0.166)

-0.299*
(0.170)

-0.301*
(0.171)

-0.308*
(0.171)

Share of telecom revenue in
GDP

0.761**
(0.255)

0.461*
(0.259)

0.466*
(0.260)

0.473*
(0.260)

GDP per capita 0.946***
(0.104)

1.170***
(0.119)

1.170***
(0.119)

1.171***
(0.120)

Gini coefficient of net income
inequality

0.986**
(0.350)

0.989**
(0.350)

1.004**
(0.351)

Chi square -test 133.86*** 157.92*** 158.05*** 158.54***

Pseudo �5 0.503 0.545 0.545 0.545

Number of observations 141 141 141 141

Note: Asymptotic standard errors are in parentheses. * = significant at 10 per cent, ** = at 5 per cent
and *** = at 1 per cent level.
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:H�ILUVW�HVWLPDWH� WKH�V\VWHP�ZLWK�SHUVRQDO�FRPSXWHUV�SHU�������SHRSOH�DQG� WHOHSKRQH
PDLQ� OLQHV� SHU� ���� SHRSOH� DV� WKH� H[SODQDWRU\� YDULDEOHV� LQ� WKH� LQIUDVWUXFWXUH� HTXDWLRQ�
DQG�ZLWK�*'3�VKDUHV�RI�ERWK� WHOHFRPPXQLFDWLRQV� LQYHVWPHQW�DQG� WHOHFRPPXQLFDWLRQV
UHYHQXH� DV� ZHOO� DV� *'3� SHU� FDSLWD� LQ� WKH� SULFH� HTXDWLRQ�� $OO� WKH� YDULDEOHV� DUH� LQ
ORJDULWKPLF� IRUP�� DQG� WKH� GDWD� FRPH� IURP� ,78� �������� 7KH� UHVXOWV� DUH� UHSRUWHG� LQ
FROXPQ�����RI�7DEOH���

%HFDXVH�RI�OLPLWDWLRQV�LQ�WKH�GDWD�RQ�WKH�FRYDULDWHV�ZH�XVH��WKH�QXPEHU�RI�REVHUYDWLRQV
LV�KHUH�ORZHU�WKDQ�LQ�WKH�SDQHO�HVWLPDWLRQV�SUHVHQWHG�LQ�7DEOH����+RZHYHU�� WKH�VDPSOH
VWLOO�LQFOXGHV�D�IDLU�VHOHFWLRQ�RI�FRXQWULHV�DW�YDULRXV�VWDJHV�RI�GHYHORSPHQW�DQG�,QWHUQHW
DGRSWLRQ�� :KHQ� FRPSDULQJ� WKH� UHVXOWV� ZLWK� WKRVH� REWDLQHG� IURP� WKH� VLQJOH� HTXDWLRQ
PRGHOV� RI� 7DEOH� ��� LW� LV� LQWHUHVWLQJ� WR� VHH� WKDW� WHOHSKRQH� WDULIIV� DUH� QRZ� VWDWLVWLFDOO\
VLJQLILFDQW�LQ�H[SODLQLQJ�WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW��7KLV�FDQ�EH�H[SODLQHG�E\�WKH�IDFW
WKDW� WKH�LQGHSHQGHQW�YDULDEOHV�RI� WKH�SULFH�HTXDWLRQ��EHLQJ�PRUH�GLUHFWO\�UHODWHG� WR� WKH
,QWHUQHW� KRVWV� WKDQ� WKH� SULFH� YDULDEOH� E\� LWVHOI�� H[HUW� WKHLU� LQIOXHQFH� WKURXJK� WKH� SULFH
YDULDEOH��$V�H[SHFWHG��DGGLWLRQDO�LQYHVWPHQW�WHQGV�WR�ORZHU�WKH�FRVW��ZKHUHDV�DGGLWLRQDO
H[WUDFWHG�UHYHQXH�UDLVHV�WKH�FRVW��+LJKHU�GHPDQG�OHYHOV�DVVRFLDWHG�ZLWK�KLJKHU�*'3�SHU
FDSLWD�LQFUHDVH�WKH�SULFH�DV�ZHOO��,Q�WKH�LQIUDVWUXFWXUH�HTXDWLRQ��WKH�QXPEHU�RI�3&¶V�DQG
WHOHSKRQH� OLQHV�KDV� D�GLUHFW�� YHU\� VLJQLILFDQW� UHODWLRQ� WR�*'3�� DQG�FDQ�EH� H[SHFWHG� WR
H[HUW�DQ�LQGLUHFW�HIIHFW�RI�D�FRPSDUDEOH�PDJQLWXGH�LQ�WKH�GLIIXVLRQ�HTXDWLRQ�

1H[W��ZH�WXUQ�WR�GLIIHUHQWLDO�,QWHUQHW�DFFHVV��,W�LV�SDUWO\�GHWHUPLQHG�E\�GLIIHUHQW�OHYHOV�RI
WHFKQRORJ\�DQG�GHYHORSPHQW��+RZHYHU��ZKHQ�FRPSDULQJ�FRXQWULHV�DW�VLPLODU� OHYHOV�RI
GHYHORSPHQW�� QRWDEOH� GLIIHUHQFHV� LQ� WKH� QXPEHU� RI� ,QWHUQHW� KRVWV� SHU� FDSLWD� UHPDLQ�
6LQFH� ,QWHUQHW� DFFHVV� DQG� HTXLSPHQW� FRVWV� VWLOO� IRUP� D� FRQVLGHUDEOH� VXP� RI� DQQXDO
HDUQLQJV�SHU�FDSLWD��HVSHFLDOO\�LQ�FRXQWULHV�ZKHUH�WKH�,QWHUQHW�LV�MXVW�VWDUWLQJ�WR�VSUHDG�
WKH�SULFH�OHYHO�LV�DQ�LPSRUWDQW�IDFWRU�

+LJKHU�OHYHOV�RI�GLIIXVLRQ�ZLWKLQ�D�FRXQWU\�QHHG�D�JURZLQJ�SDUW�RI�WKH�SRSXODWLRQ�ZLWK
UHVRXUFHV� WR� DFFHVV� WKH� KRVWV�� 7KH� PRUH� XQHTXDOO\� LQFRPH� LV� GLVWULEXWHG� ZLWKLQ� D
FRXQWU\��WKH�IHZHU�SHRSOH�ZLWK�WKH�PRQH\�WR�LQYHVW�LQ�,QWHUQHW�DFFHVV��DQG�WKXV�WKH�IHZHU
KRVWV� QHHGHG� IRU� VHUYLFH� SURYLVLRQ�� %HQHILWV� VXFK� DV� HYHU\GD\� FRPPHUFLDO� DQG
HGXFDWLRQDO�VHUYLFHV�LQ�WKH�ORFDO�ODQJXDJH�HQFRXUDJH�LQYHVWPHQW�EXW�FDQ�EH�H[SHFWHG�WR
JURZ�VXEVWDQWLDOO\�RQO\�ZLWK�D�VL]HDEOH�VKDUH�RI�UHJXODU�XVHUV��:KHQ�WKH�VKDUH�UHPDLQV
VPDOO��LQHTXDOLW\�PD\�EH�WKH�IDFWRU�SUHYHQWLQJ�JURZWK��$Q\�VXFK�HIIHFW�VKRXOG�EH�YLVLEOH
LQ�WKH�SULFH�HTXDWLRQ�ZKHUH�*'3�DOUHDG\�FRQWUROV�IRU�WKH�DYHUDJH�OHYHO�RI�GHYHORSPHQW�

&ROXPQ�����RI�7DEOH���VKRZV�WKH�HVWLPDWLRQ�UHVXOWV�REWDLQHG�E\�LQFOXGLQJ�WKH�ORJDULWKP
RI�WKH�*LQL�LQGH[�RI�LQHTXDOLW\�LQ�SHUFHQWDJH�SRLQWV�LQ�WKH�SULFH�HTXDWLRQ��7KH�LPSDFW�RI
LQFRPH� LQHTXDOLW\� RQ� WHOHSKRQH� DFFHVV� FRVW� LV� SRVLWLYH� DQG� TXLWH� ODUJH��&RQVHTXHQWO\�
WKH�DGYHUVH�HIIHFWV�RI�KLJK�SULFHV�DUH�IXUWKHU�DPSOLILHG�E\�LQFRPH�LQHTXDOLW\��7KH�*LQL
LQGH[�LV�D�UHSUHVHQWDWLYH�QXPEHU�IURP�WKH�SDVW�GHFDGH�DV�GRFXPHQWHG�LQ�818�:,'(5
�������9DU\LQJ� GHILQLWLRQV� DUH� URXJKO\� FRUUHFWHG� WR� KRXVHKROG� LQFRPH� QHW� RI� WD[
LQHTXDOLW\� ZLWK� GXPP\� YDULDEOH� DGMXVWPHQWV� HVWLPDWHG� IURP� WKH� WRWDO� RI� �����
REVHUYDWLRQV�LQ�WKH�LQHTXDOLW\�GDWDEDVH�

)LQDOO\�� FROXPQV� ���� DQG� ���� LQFOXGH� HGXFDWLRQ� YDULDEOHV� LQ� WKH� GLIIXVLRQ� HTXDWLRQ�� ,Q
FRQWUDVW� WR� WKH� VLQJOH�HTXDWLRQ� HVWLPDWHV�� WKH� YDULDEOH�PHDVXULQJ� WKH� DYHUDJH� \HDUV� RI
HGXFDWLRQ�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW� LQ�FROXPQ������ ,W�VHHPV�WKDW�� LQ�DGGLWLRQ� WR� WKH
PRUH� SUHFLVH� HVWLPDWLRQ� PHWKRG�� WKH� DGGLWLRQDO� YDULDEOHV� FDSWXUH� WKH� HIIHFWV� RI� WKLV
YDULDEOH��+RZHYHU�� LQ� FROXPQ� ���� WKH� VKDUH�RI�SRSXODWLRQ�RYHU���� \HDUV�ROG� DWWHQGLQJ
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WHUWLDU\�HGXFDWLRQ�LQ�������DOVR�IURP�%DUUR�DQG�/HH���������LV�VLJQLILFDQW�ZLWK�D�SRVLWLYH
FRHIILFLHQW��7KXV��JLYHQ�WKH�FRQGLWLRQV�VHW�E\�WKH�LQIUDVWUXFWXUH�DQG�SULFH�OHYHOV��D�ODUJHU
VKDUH�RI�XQLYHUVLW\�VWXGHQWV��DQG�LQ�WXUQ�D�ODUJHU�VKDUH�RI�HDUO\�DGRSWHUV��KDV�SRVLWLYHO\
FRQWULEXWHG�WR�WKH�JURZWK�RI�WKH�,QWHUQHW�

� &RQFOXVLRQV

:H�KDYH� LQYHVWLJDWHG� WKH� IDFWRUV�ZKLFK�GHWHUPLQH� WKH�GLIIXVLRQ�RI� WKH� ,QWHUQHW� DFURVV
FRXQWULHV� E\� HVWLPDWLQJ� WKH� *RPSHUW]� PRGHO� RI� WHFKQRORJ\� GLIIXVLRQ� ZLWK� GDWD� RQ
,QWHUQHW�KRVWV�SHU�FDSLWD�IRU�WKH�\HDUV������������)RU�D�VDPSOH�RI�WKH�2(&'�FRXQWULHV�
WKH� EDVLF� ILQGLQJ� LV� WKDW� *'3� SHU� FDSLWD� DQG� ,QWHUQHW� DFFHVV� FRVW� H[SODLQ� EHVW� WKH
REVHUYHG� JURZWK� LQ� FRPSXWHU� KRVWV� SHU� FDSLWD�� ,Q� FRQWUDVW�ZLWK� VRPH� HDUOLHU� ILQGLQJV
�+DUJLWWDL��������FRPSHWLWLRQ�LQ�WHOHFRPPXQLFDWLRQV�PDUNHWV�GRHV�QRW�VHHP�WR�H[HUW�DQ\
LQGHSHQGHQW� LQIOXHQFH� RQ� ,QWHUQHW� SHQHWUDWLRQ�� &RQVHTXHQWO\�� WKH� GHUHJXODWLRQ� RI� WKH
WHOHFRPPXQLFDWLRQV� VHFWRU� LPSURYHV� ,QWHUQHW� FRQQHFWLYLW\� RQO\� LI� LW� ORZHUV� WKH� DFFHVV
FRVW��7KHUH�LV�LQ�IDFW�QR�LQWXLWLYH�UHDVRQ�WR�H[SHFW�FRPSHWLWLRQ�WR�PDWWHU�LUUHVSHFWLYH�RI
LWV�LPSDFW�WKURXJK�PDUNHW�SULFHV�

6RPHZKDW� XQH[SHFWHGO\�� LQYHVWPHQW� LQ� HGXFDWLRQ� GRHV� QRW� KDYH� DQ\� VWDWLVWLFDOO\
VLJQLILFDQW�H[SODQDWRU\�SRZHU�LQ�RXU�PRGHO��7KLV�PD\��KRZHYHU��UDWKHU� UHIOHFW� WKH� ORZ
YDULDELOLW\� RI� WKH� VFKRROLQJ� YDULDEOH� LQ� WKH� 2(&'� VDPSOH� WKDQ� WKH� ODFN� RI� LPSDFW� RI
HGXFDWLRQ�RQ�WKH�GLIIXVLRQ�RI�WKH�,QWHUQHW��0RUHRYHU��WKH�YDULDEOH�PHDVXULQJ�SURILFLHQF\
LQ�(QJOLVK� HQWHUV� WKH� UHJUHVVLRQ�ZLWK� WKH�ZURQJ� VLJQ��$OVR�� WKH� IDFW� WKDW� WKH� UHJLRQDO
GXPP\� YDULDEOHV� IRU� WKH� µQRUWKHUQ¶� DQG� µVRXWKHUQ¶� 2(&'� FRXQWULHV� LPSURYH� WKH
SUHFLVLRQ� RI� WKH� SDUDPHWHU� HVWLPDWHV� DQG� WKH� VWDWLVWLFDO� ILW� RI� WKH�PRGHO� VXJJHVWV� WKDW
WKHUH�DUH�FXOWXUDO�RU�WHFKQRORJ\�SROLF\�UHODWHG�GLIIHUHQFHV�EHWZHHQ�WKH�FRXQWULHV� LQ�WKH
DGRSWLRQ�RI�WKH�,QWHUQHW�ZKLFK�KDYH�QRW�EHHQ�FDSWXUHG�LQ�RXU�PRGHO�

)RU� D� ODUJHU� VDPSOH�RI�ERWK� LQGXVWULDO� DQG�GHYHORSLQJ� FRXQWULHV�� WKH� UHVXOWV� FKDQJH� LQ
VXFK� D�ZD\� WKDW� DOVR� HGXFDWLRQ� EHFRPHV� VLJQLILFDQW�� +RZHYHU�� VLQFH� GDWD� RQ� ,QWHUQHW
DFFHVV�FRVWV�DUH�QRW�DYDLODEOH�IRU�QRQ�2(&'�FRXQWULHV�ZH�KDYH�WR�XVH�WHOHSKRQH�DFFHVV
FRVWV� LQVWHDG�� 7KLV� YDULDEOH� EHFRPHV� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� WKH� GLIIXVLRQ� HTXDWLRQ
RQO\�ZKHQ� WKH� RULJLQDO�PRGHO� LV� UHILQHG� WR� FRQWURO� IRU� WKH� IDFWRUV� DIIHFWLQJ� WHOHSKRQH
WDULIIV� DQG� WKH� WHFKQRORJLFDO� LQIUDVWUXFWXUH� RI� ,QWHUQHW� DGRSWLRQ�� 7KLV� UHILQHPHQW� DOVR
FKDQJHV� WKH� UROH� RI� KXPDQ� FDSLWDO� LQ� WKH� PRGHO�� LQYHVWPHQW� LQ� XQLYHUVLW\� HGXFDWLRQ
VHHPV�WR�PDWWHU�PRUH�IRU�,QWHUQHW�FRQQHFWLYLW\�WKDQ�WKH�DYHUDJH�\HDUV�RI�VFKRROLQJ�

7KHUH�DUH�DW�OHDVW�WZR�LPSRUWDQW�DYHQXHV�IRU�IXWXUH�UHVHDUFK��2QH�DYHQXH�LV�WR�VWXG\�LQ
JUHDWHU�GHWDLO�WKH�GLIIXVLRQ�RI�WKH�FOXVWHU�RI� ,QWHUQHW�UHODWHG�WHFKQRORJLHV��$IWHU�DOO�� WKH
XVH� RI� WKH� ,QWHUQHW� LV� FRQWLQJHQW� RQ� WKH� DGRSWLRQ� RI� D� WHUPLQDO� IRU� DFFHVV� �OLNH� WKH
FRPSXWHU� RU� WKH� PRELOH� SKRQH�� DV� ZHOO� DV� RQ� WKH� DYDLODELOLW\� RI� WKH� FRQFRPLWDQW
LQIUDVWUXFWXUH��$QRWKHU�DYHQXH�LV�WR�DQDO\VH�WKH�IDFWRUV�DIIHFWLQJ�WKH�JURZWK�RI�WUDIILF�RQ
WKH�,QWHUQHW��7KLV�ZRXOG�EH�D�EHWWHU� LQGLFDWRU�RI� LWV�HFRQRPLF�LPSRUWDQFH�WKDQ� ,QWHUQHW
FRQQHFWLYLW\�LWVHOI�
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5HIHUHQFHV

%DUUR�� 5�� -��� DQG� -��:�� /HH� �������� µ,QWHUQDWLRQDO� 'DWD� RQ� (GXFDWLRQDO� $WWDLQPHQW
8SGDWHV� DQG� ,PSOLFDWLRQV¶�� 1%(5� :RUNLQJ� 3DSHU� 1R�� ������ &DPEULGJH�� 0$�
1%(5�

&DVHOOL�� )��� DQG�:�� -�� &ROHPDQ� ,,� �������� µ&URVV�FRXQWU\� 7HFKQRORJ\�'LIIXVLRQ�� 7KH
&DVH�RI�&RPSXWHUV¶��1%(5�:RUNLQJ�3DSHU�1R��������&DPEULGJH��0$��1%(5�

(XURSHDQ� &RPPLVVLRQ� �������� .H\� 'DWD� RQ� (GXFDWLRQ� LQ� (XURSH�� ����������
/X[HPERXUJ��(XURVWDW�3UHVV�2IILFH�

+DUJLWWDL�� (�� �������� µ:HDYLQJ� WKH�:HVWHUQ�:HE�� ([SODLQLQJ� 'LIIHUHQFHV� LQ� ,QWHUQHW
&RQQHFWLYLW\�DPRQJ�2(&'�&RXQWULHV¶��7HOHFRPPXQLFDWLRQV�3ROLF\�������������

,QNWRPL� &RUS�� �������� µ:HE� 6XUSDVVHV� 2QH� %LOOLRQ� 'RFXPHQWV¶�� $YDLODEOH� DW�
KWWS���ZZZ�LQNWRPL�FRP�QHZ�SUHVV�ELOOLRQ�KWPO�

,QWHUQHW� 6RIWZDUH� &RQVRUWLXP� �������� µ,QWHUQHW� 'RPDLQ� 6XUYH\�� -DQXDU\� ����¶
$YDLODEOH�DW��KWWS���ZZZ�LVF�RUJ�GV�:::��������LQGH[�KWPO�

,78� �������� ,QWHUQDWLRQDO� 7HOHFRPPXQLFDWLRQ� ,QGLFDWRUV� 'DWDEDVH�� $YDLODEOH� DW�
KWWS���ZZZ�LWX�LQW�WL�SXEOLFDWLRQV�ZRUOG�ZRUOG�KWP�

1RUULV�� 3�� �������� µ7KH� *OREDO� 'LYLGH�� ,QIRUPDWLRQ� 3RYHUW\� DQG� ,QWHUQHW� $FFHVV
:RUOGZLGH¶�� $YDLODEOH� DW�� KWWS���ZZZ�NVJ�KDUYDUG�HGX� SHRSOH�SQRUULV�DFUREDW�,36$
�����SGI�

2(&'� �������� ,QIRUPDWLRQ� ,QIUDVWUXFWXUH� &RQYHUJHQFH� DQG� 3ULFLQJ�� 7KH� ,QWHUQHW�
&RPPLWWHH� IRU� ,QIRUPDWLRQ�� &RPSXWHU� DQG� &RPPXQLFDWLRQV� 3ROLF\�� 3DULV�� 2(&'�
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WUDLQLQJ�FHQWUH�DQG�VWDUWHG�ZRUN�LQ�+HOVLQNL��)LQODQG�LQ�������7KH�SXUSRVH�RI
WKH�,QVWLWXWH�LV�WR�XQGHUWDNH�DSSOLHG�UHVHDUFK�DQG�SROLF\�DQDO\VLV�RQ�VWUXFWXUDO
FKDQJHV� DIIHFWLQJ� WKH� GHYHORSLQJ� DQG� WUDQVLWLRQDO� HFRQRPLHV�� WR� SURYLGH� D
IRUXP� IRU� WKH� DGYRFDF\� RI� SROLFLHV� OHDGLQJ� WR� UREXVW�� HTXLWDEOH� DQG
HQYLURQPHQWDOO\� VXVWDLQDEOH� JURZWK�� DQG� WR� SURPRWH� FDSDFLW\� VWUHQJWKHQLQJ
DQG� WUDLQLQJ� LQ� WKH� ILHOG� RI� HFRQRPLF� DQG� VRFLDO� SROLF\�PDNLQJ�� ,WV� ZRUN� LV
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7KH� YLHZV� H[SUHVVHG� LQ� WKLV� SXEOLFDWLRQ� DUH� WKRVH� RI� WKH� DXWKRU�V��� 3XEOLFDWLRQ� GRHV� QRW� LPSO\
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