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7KLV� SDSHU� H[DPLQHV� WKH� HPSLULFDO� HYLGHQFH� WR� GHWHUPLQH� ZKHWKHU� $VLDQ� FRXQWULHV�
GHVSLWH� KDYLQJ� FDSWXUHG� D� GLVSURSRUWLRQDWHO\� KLJK� VKDUH� RI� JOREDO� SURGXFWLRQ� RI� ,&7
JRRGV��KDYH�DV�D�JURXS�EHHQ�ODJJDUG�LQ�WKH�DGRSWLRQ�RI�,&7�LQ�FRPSDULVRQ�WR�QRQ�$VLDQ
FRXQWULHV��8VLQJ� UHJUHVVLRQ�DQDO\VLV�� LW� LV� VKRZQ� WKDW� DV� D� JURXS�$VLDQ� FRXQWULHV�KDYH
LQGHHG�KDG�JHQHUDOO\�ORZHU�UDWHV�RI�,&7�DGRSWLRQ�UHODWLYH�WR�WKHLU�OHYHOV�RI�SRWHQWLDO�DV
SUHGLFWHG� RQ� WKH� EDVLV� RI� WKHLU� FXUUHQW� OHYHO� RI� GHYHORSPHQW� �*'3�FDSLWD�� DQG
FRPSHWLWLYHQHVV��ZRUOG�FRPSHWLWLYHQHVV�LQGH[���,Q�DGGLWLRQ��GLVSDULWLHV�LQ�,&7�GLIIXVLRQ
DUH� IRXQG� WR� EH� VLJQLILFDQWO\� KLJKHU� DPRQJ� $VLDQ� FRXQWULHV� WKDQ� DPRQJ� QRQ�$VLDQ
FRXQWULHV�� ,Q�SDUWLFXODU��D�VLJQLILFDQW�µGLJLWDO�GLYLGH¶�LV�IRXQG�WR�H[LVW�EHWZHHQ� WKH�ILYH
PRUH�DGYDQFHG�FRXQWULHV�RI� WKH�UHJLRQ��-DSDQ�DQG� WKH� IRXU�$VLDQ�1,(V��DQG� WKH�RWKHU
VHYHQ� GHYHORSLQJ� $VLDQ� FRXQWULHV�� 3ROLF\� LPSOLFDWLRQV� RI� WKH� ILQGLQJV� IRU� WKH� $VLDQ
FRXQWULHV�DUH�KLJKOLJKWHG�

.H\ZRUGV��WHFKQRORJ\�GLIIXVLRQ��LQQRYDWLRQ��$VLDQ�HFRQRPLF�GHYHORSPHQW
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7KH�H[SORVLYH�JURZWK�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV��,&7��LQ�UHFHQW
\HDUV�� SDUWLFXODUO\� WKH� ULVH� RI� LQWHUQHW� DQG� LWV� UHODWHG� DSSOLFDWLRQV�� KDV� FUHDWHG
XQSUHFHGHQWHG�RSSRUWXQLWLHV��EXW�DOVR�WKUHDWV�IRU�ODWH�LQGXVWULDOL]LQJ�FRXQWULHV��,Q�WHUPV
RI�RSSRUWXQLW\��WKH�UDSLG�JURZWK�RI�JOREDO�PDUNHW�GHPDQG�IRU�H[SRUWDEOH�,&7�JRRGV�DQG
VHUYLFHV�SUHVHQWV�WKHVH�FRXQWULHV�ZLWK�WKH�SRVVLELOLW\�IRU�UDSLG�HFRQRPLF�JURZWK�WKURXJK
OHYHUDJLQJ� WKHLU� ORZ�FRVW� PDQXIDFWXULQJ� DGYDQWDJH� WR� FDSWXUH� D� VLJQLILFDQW� VKDUH� RI
JOREDO� ,&7� SURGXFWLRQ�� ,QGHHG�� FRPSHWLWLYH� PDQXIDFWXULQJ� RI� HOHFWURQLFV� JRRGV� KDV
EHHQ�D�PDMRU�FRQWULEXWRU�WR�WKH�UDSLG�HFRQRPLF�JURZWK�RI�PDQ\�(DVW�$VLDQ�GHYHORSLQJ
FRXQWULHV�LQ�WKH�SDVW��SDUWLFXODUO\�WKH�UHJLRQ¶V�IRXU�1,(V��VHH�H�J��(UQVW�DQG�2¶&RQQRU
������'HGULFN�DQG�.UDHPHU�������DQG�:RQJ�������

5DSLG� DGYDQFHV� LQ� ,&7� DOVR� SUHVHQW� WKH� ODWH�LQGXVWULDOL]LQJ� QDWLRQV� RSSRUWXQLWLHV� IRU
UDSLGO\�FDWFKLQJ�XS�ZLWK�WKH�PRUH�DGYDQFHG�QDWLRQV�WKURXJK�UDSLG�GLIIXVLRQ�LQ�WKH�XVH�RI
QHZ�,&7��.DJDPL�DQG�7VXML��������/DWH�FRPHUV�PD\�EH�DEOH�WR�H[SORLW�QHZ�,&7�PRUH
HIILFLHQWO\�WKDQ�WKH�DGYDQFHG�FRXQWULHV�IRU�WZR�UHDVRQV��ILUVW��WKH\�PD\�EH�DEOH�WR�OHDUQ
IURP�WKH�H[SHULHQFH�RI�WKH�DGYDQFHG�FRXQWULHV�ZLWKRXW�KDYLQJ�WR�SD\�WKH�FRVW�RI�LQLWLDO
OHDUQLQJ�DQG�H[SHULPHQWDWLRQ��WKH�µIDVW�IROORZHU¶�DGYDQWDJH���VHFRQG��WKH\�PD\�EH�DEOH
WR� µOHDSIURJ¶� LQWR� WKH� ODWHVW� JHQHUDWLRQ� RI� WHFKQRORJLHV�� WKXV� DYRLGLQJ� WKH� µOHJDF\¶
SUREOHPV�RI�KDYLQJ�WRR�PXFK�DVVHW�VSHFLILF�LQYHVWPHQWV�VXQN�LQWR�HDUOLHU�JHQHUDWLRQV�RI
REVROHWH� WHFKQRORJLHV� �WKH� µOHDSIURJJLQJ¶� DGYDQWDJH��� 7KH� PRUH� µGLVUXSWLYH¶� WKH� QHZ
WHFKQRORJLFDO�DGYDQFHV��WKH�JUHDWHU�WKH�QHZ�µDWWDFNHU¶V�DGYDQWDJH¶�FDQ�EH�LQ�H[SORLWLQJ
QHZ�WHFKQRORJLHV�YHUVXV�WKH�LQFXPEHQWV��)RVWHU�������

6XFK� RSSRUWXQLWLHV� IRU� JURZWK� DQG� FDWFKLQJ�XS�� KRZHYHU�� PD\� EH� RXWZHLJKHG� E\
FRQVLGHUDEOH�WKUHDWV�DULVLQJ�IURP�WKHLU�ODWH�FRPHU�SRVLWLRQ��)LUVW��WHFKQRORJLFDO�OHDUQLQJ
PD\� UHTXLUH� D� ORQJ� FXPXODWLYH� SURFHVV� RI� KXPDQ� FDSLWDO� GHYHORSPHQW� WKURXJK
LQFUHPHQWDO�OHDUQLQJ�E\�GRLQJ��&RQVHTXHQWO\��QHZ�WHFKQRORJLHV�FDQQRW�EH�GLIIXVHG�DW�D
IDVWHU�SDFH�LQ�WKH�ODWH�LQGXVWULDOL]LQJ�FRXQWULHV�WKDQ�LQ�WKH�DGYDQFHG�FRXQWULHV�EHFDXVH�RI
WKH�KXPDQ�FDSLWDO�ERWWOHQHFN��6HFRQG��HIILFLHQW�DGRSWLRQ�RI�QHZ�,&7�PD\�SUH�VXSSRVH
WKH�H[LVWHQFH�RI�EXVLQHVV� LQIUDVWUXFWXUH�QRW�RQO\� LQ� WKH� IRUP�RI� µKDUG¶�SK\VLFDO�FDSLWDO
�FRPSXWHUV�� QHWZRUN� LQIUDVWUXFWXUHV�� HWF���� EXW� DOVR� µVRIW¶� VRFLDO� FDSLWDO� �UHODWLYHO\
HIILFLHQW� IDFWRU� DQG� SURGXFW� PDUNHWV�� ZHOO�IXQFWLRQLQJ� ILQDQFLDO� DQG� UHJXODWRU\
LQVWLWXWLRQV�� HWF���� 7KXV�� ZKLOH� LW� LV� SRVVLEOH� IRU� QHZ� LQGLYLGXDO� ILUPV� WR� RYHUWDNH
HVWDEOLVKHG� LQGXVWU\� OHDGHUV� E\� EHLQJ� IDVWHU� DQG� PRUH� QLPEOH� LQ� H[SORLWLQJ� QHZ�
GLVUXSWLYH�WHFKQRORJLFDO�LQQRYDWLRQ��LW� LV�PRUH�GLIILFXOW�IRU�DQ�HQWLUH�QDWLRQ�WR�OHDSIURJ
RWKHU� QDWLRQV� WHFKQRORJLFDOO\�� 7KLUG�� WKH� ODWH�FRPHU� FRXQWULHV� PD\� ODFN� WKH� ILQDQFLDO
UHVRXUFHV� WR� LQYHVW� LQ�QHZ� WHFKQRORJLHV� DV� DJJUHVVLYHO\� DV� WKH�DGYDQFHG�QDWLRQV��ZLWK
WKH�UHVXOW�WKDW�WKH�ODWWHU�ZLOO�UHDS�JUHDWHU�SURGXFWLYLW\�DQG�LQQRYDWLRQ�EHQHILWV�IURP�QHZ
WHFKQRORJ\�WKDQ�WKH�IRUPHU��-DODYD�DQG�3RKMROD�������

*LYHQ�WKDW�DGYDQFHG�FRXQWULHV�DUH�DEOH�WR�DGRSW�DQG�DSSO\�QHZ�,&7�IDVWHU�WKDQ�WKH�ODWH�
LQGXVWULDOL]LQJ� QDWLRQV�� WKH\� PD\� EH� DEOH� WR� RYHUFRPH� WKHLU� IDFWRU� FRVW� GLVDGYDQWDJH
FRPSDUHG�WR�WKH�ODWH�LQGXVWULDOL]LQJ�FRXQWULHV��WKXV�JLYLQJ�WKHP�WKH�DELOLW\�WR�UH�FDSWXUH
PXFK�RI�WKH�,&7�PDQXIDFWXULQJ�DFWLYLWLHV�WKDW�KDYH�PLJUDWHG�WR�WKH�GHYHORSLQJ�FRXQWULHV
RYHU�WKH�ODVW����\HDUV�

7KH� TXHVWLRQ� RI� ZKHWKHU� H[LVWLQJ� LQHTXDOLWLHV� LQ� HFRQRPLF� ZHOO�EHLQJ� DFURVV� QDWLRQV
PD\�EH�DFFHQWXDWHG�RU�DWWHQXDWHG�E\� WKH� ,&7�UHYROXWLRQ�XOWLPDWHO\�UHVWV�RQ�KRZ�WKHVH
RSSRUWXQLWLHV�DQG�WKUHDWV�DUH�DFWXDOO\�UHDOL]HG�LQ�SUDFWLFH��:LOO�WKH�UDSLG�PDUNHW�JURZWK
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DQG� WHFKQRORJLFDO� GLVUXSWLRQ� RSSRUWXQLWLHV� FUHDWHG� E\� WKH� ,&7� UHYROXWLRQ� JHQHUDWH
VXIILFLHQW�µGLJLWDO�GLYLGHQGV¶�WR�WKH�ODWH�LQGXVWULDOL]LQJ�FRXQWULHV"�2U�ZLOO�WKH�ZHLJKW�RI
FXPXODWLYH� DGYDQWDJHV� HQDEOH� WKH�PRUH� DGYDQFHG� FRXQWULHV� WR� EHWWHU� H[SORLW� WKH� QHZ
WHFKQRORJLHV�� OHDGLQJ�WR�DQ� LQFUHDVLQJ�µGLJLWDO�GLYLGH¶�EHWZHHQ� WKH�PRUH�DGYDQFHG�DQG
ODWH�FRPHU�QDWLRQV"

7KLV� LVVXH�RI� µGLJLWDO� GLYLGHQGV¶� YHUVXV� µGLJLWDO� GLYLGH¶� LV� SDUWLFXODUO\� SHUWLQHQW� LQ� WKH
FXUUHQW� GHEDWH� RQ� WKH� HFRQRPLF� GHYHORSPHQW� SURVSHFWV� RI� (DVW� $VLD�� )URP� WKH� ODWH
����V� WR� WKH� PLG�����V�� (DVW� $VLD� KDV� JHQHUDOO\� EHQHILWHG� IURP� EHLQJ� WKH
PDQXIDFWXULQJ� ZRUNKRUVH� IRU� WKH� UDSLGO\� H[SDQGLQJ� JOREDO� HOHFWURQLFV� LQGXVWU\�� WKH
SUHFXUVRU�RI�WKH�UHFHQW�,&7�UHYROXWLRQ��,W�PD\�EH�DUJXHG�WKDW�WKH�KLJK�SUHVHQFH�RI�,&7
JRRGV�PDQXIDFWXULQJ�LV�OLNHO\�WR�VSLOO�RYHU�LQWR�D�KLJK�UDWH�RI�GLIIXVLRQ�DQG�DGRSWLRQ�RI
,&7�LQ�WKH�UHVW�RI�WKH�HFRQRP\���+RZHYHU��WKH�UHFHQW�$VLDQ�ILQDQFLDO�FULVLV�LQ��������
KDV� LQVWHDG� KLJKOLJKWHG� WKH� SRVVLELOLW\� RI� DQ� RSSRVLWH� HIIHFW�� H[FHVVLYH� IRFXV� RQ
PDQXIDFWXULQJ�PD\� OHDG� WR� QHJOHFW� DQG� VXEVHTXHQW� XQGHUGHYHORSPHQW� RI� WKH� VHUYLFHV
LQGXVWULHV��HVSHFLDOO\�ILQDQFLDO� VHUYLFHV�DQG�RWKHU�NQRZOHGJH�EDVHG�VHUYLFHV�ZKLFK�DUH
,&7�LQWHQVLYH�� $FFRUGLQJO\�� PDQ\� $VLDQ� JRYHUQPHQWV�� WKURXJK� H[FHVVLYH� GRPHVWLF
UHJXODWLRQV�LQ�JHQHUDO�DQG�SRVVLEOH�SROLF\�ELDV�LQ�IDYRXU�RI�PDQXIDFWXULQJ�LQ�SDUWLFXODU�
PD\�KDYH�GHWHUUHG��RU�DW�OHDVW�QRW�HQFRXUDJHG��WKH�ZLGHVSUHDG�GLIIXVLRQ�DQG�DGRSWLRQ�RI
,&7�DSSOLFDWLRQV�LQ�PDQ\�VHUYLFH�VHFWRUV�RI�WKH�HFRQRP\��$V�D�UHVXOW��$VLD�ZLOO�EHFRPH
LQFUHDVLQJO\�XQDEOH� WR� FRPSHWH� LQ� WKH�QHZ�JOREDO� µNQRZOHGJH�EDVHG�HFRQRP\¶� �.%(�
ZKHUH� WKH� VRXUFHV� RI� FRPSHWLWLYH� DGYDQWDJH� DUH� KLJK� NQRZOHGJH�LQWHQVLW\� DQG� IDVW
DGRSWLRQ�RI�QHZ�WHFKQRORJLFDO�LQQRYDWLRQ��QRW�ORZ�FRVW�PDQXIDFWXULQJ�DQG�RWKHU�IDFWRU
FRVW�DGYDQWDJH��-DODYD�DQG�3RKMROD�������2(&'�����D��%RVZRUWK�DQG�7ULSOHWW�������
)RU� H[DPSOH�� 'HGULFN� DQG� .UDHPHU� ������� KDYH� DUJXHG� WKDW� (DVW� $VLDQ� FRXQWULHV²
EHFDXVH� RI� LQDGHTXDWH� GLIIXVLRQ� DQG� DGRSWLRQ� RI� DGYDQFHG� ,&7� LQ� PXFK� RI� WKH� QRQ�
PDQXIDFWXULQJ� VHUYLFHV� VHFWRUV²KDYH� EHFRPH� WUDSSHG� LQ� ORZ�PDUJLQ� HOHFWURQLFV
PDQXIDFWXULQJ�� DQG� ODFN� WKH� DELOLW\� WR�PRYH� LQWR� KLJK�PDUJLQ� VHUYLFH� VHFWRUV� VXFK� DV
VRIWZDUH� GHYHORSPHQW�� LQQRYDWLYH� GHVLJQ� DQG� ,7� VHUYLFHV�� 5DWKHU� WKDQ� EHLQJ
FRPSOHPHQWDU\�� ,&7� SURGXFWLRQ� PD\� GLYHUW� UHVRXUFHV� DZD\� IURP� ,&7� GLIIXVLRQ
DFWLYLWLHV�

7KLV� SDSHU� DWWHPSWV� WR� WKURZ� OLJKW� RQ� WKH� LPSDFW� RI� WKH� ,&7� UHYROXWLRQ� RQ� $VLDQ
HFRQRPLF� GHYHORSPHQW� E\� SURYLGLQJ� HPSLULFDO� HYLGHQFH� RQ� WKUHH� LQWHU�UHODWHG
TXHVWLRQV�� �L�� WR� ZKDW� H[WHQW� KDYH� $VLDQ� FRXQWULHV� DV� D� JURXS� EHHQ� ODJJDUG� LQ� WKH
DGRSWLRQ� RI� ,&7� ZKHQ� FRPSDUHG� WR� QRQ�$VLDQ� FRXQWULHV�� GHVSLWH� KDYLQJ� FDSWXUHG� D
GLVSURSRUWLRQDWHO\�KLJK�VKDUH�RI�JOREDO�SURGXFWLRQ�RI�,&7�JRRGV"��LL��7R�WKH�H[WHQW�WKDW
WKHUH�LV�D�JDS�EHWZHHQ�$VLD�DQG�WKH�DGYDQFHG�2(&'�FRXQWULHV�LQ�,&7�GLIIXVLRQ��KDV�LW
ZLGHQHG�RYHU� WLPH"� �LLL��:LWKLQ�$VLD��KDV� WKH�JDS� LQ� ,&7� DGRSWLRQ�EHWZHHQ� WKH�PRUH
DGYDQFHG�FRXQWULHV²-DSDQ�DQG�WKH�IRXU�$VLDQ�1,(V²DQG�RWKHU�GHYHORSLQJ�FRXQWULHV�RI
WKH�FRQWLQHQW�ZLGHQHG"�%DVHG�RQ� WKH�HPSLULFDO� HYLGHQFH�SUHVHQWHG�� ,� KRSH� WR� SURYLGH
VRPH�QHZ�LQVLJKWV�RQ�WKH�SROLF\�LPSOLFDWLRQV�RI�WKH�,&7�UHYROXWLRQ�IRU�$VLDQ�FRXQWULHV�

7KH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� ,Q� WKH� QH[W� VHFWLRQ�� ,� EULHIO\� UHYLHZ� WKH� HPSLULFDO
HYLGHQFH� LQGLFDWLQJ� WKDW� $VLD� KDV�� LQGHHG�� FDSWXUHG� D� GLVSURSRUWLRQDWH� VKDUH� RI
PDQXIDFWXULQJ�IRU�WKH�JOREDO�,&7�JRRGV�PDUNHW��RQH�RI�WKH�RSSRUWXQLWLHV�SURYLGHG�E\�WKH
,&7� UHYROXWLRQ�� ,Q� WKH� WKLUG� VHFWLRQ�� ,� H[DPLQH� WKH� HPSLULFDO� HYLGHQFH� RQ� WKH� SDFH� RI
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DGRSWLRQ� RI� YDULRXV� ,&7� JRRGV� DQG� VHUYLFHV� LQ� $VLD� YHUVXV� RWKHU� FRXQWULHV� HOVHZKHUH�
8VLQJ�D� UHJUHVVLRQ�DQDO\VLV�� DIWHU� FRQWUROOLQJ� IRU� D� QXPEHU�RI� LQGLFDWRUV�RI� WKH� OHYHO�RI
HFRQRPLF�GHYHORSPHQW��,�VKRZ�WKDW�$VLD�DV�D�ZKROH�ODJV�EHKLQG�D�UHSUHVHQWDWLYH�EDVNHW�RI
FRXQWULHV�LQ�WKH�ZRUOG��7KH�UHJUHVVLRQ�UHVXOWV�DOVR�LQGLFDWH�D�VLJQLILFDQW�DQG�JURZLQJ�JDS
RYHU� WLPH�EHWZHHQ� WKH�PRUH�DGYDQFHG�YHUVXV� WKH� OHVV�GHYHORSHG�FRXQWULHV�ZLWKLQ�$VLD�
)LQDOO\��,�GLVFXVV�SRVVLEOH�SROLF\�LPSOLFDWLRQV�IURP�WKH�HPSLULFDO�ILQGLQJV�LQ�6HFWLRQ���

� $VLD¶V�JURZLQJ�VKDUH�RI�JOREDO�,&7�SURGXFWLRQ�DQG�PDUNHW

9DULRXV�HDUOLHU�VWXGLHV�KDYH�KLJKOLJKWHG�WKH�JURZLQJ�LPSRUWDQFH�RI�(DVW�$VLD�DV�D�PDMRU
SURGXFWLRQ� SODWIRUP� IRU� WKH� JOREDO� HOHFWURQLFV� LQGXVWU\� XS� WR� WKH� PLG�����V��
1HYHUWKHOHVV��LW�LV�XVHIXO�WR�SURYLGH�D�VWDWLVWLFDO�RYHUYLHZ�RI�KRZ�$VLD�KDV�FRQWLQXHG�WR
GRPLQDWH�JOREDO�SURGXFWLRQ�RI�,&7�JRRGV�XS�WR�WKH�ODWH�����V��$�XVHIXO�GDWD�VRXUFH�LQ
WKLV� UHJDUG� LV� WKH� $QQXDO� <HDUERRN� RQ� :RUOG� (OHFWURQLFV� 'DWD� E\� (OVHYLHU�� ZKLFK
SURYLGHV�WLPH�VHULHV�GDWD�RQ�HOHFWURQLFV�SURGXFWLRQ�E\�PDMRU�SURGXFLQJ�FRXQWULHV�IURP
�����RQZDUGV��(OVHYLHU������DQG�HDUOLHU�\HDUV���7DEOH���VXPPDUL]HV�WKH�DYDLODEOH�GDWD
IURP���������RQ�DQQXDO�HOHFWURQLFV�RXWSXW�E\�HOHYHQ�$VLDQ�FRXQWULHV�FRPSULVLQJ�-DSDQ�
WKH� IRXU� $VLDQ� 1,(V� �6LQJDSRUH�� .RUHD�� 7DLZDQ� DQG� +RQJ� .RQJ��� WKH� $6($1�
�0DOD\VLD�� 7KDLODQG�� 3KLOLSSLQHV� DQG� ,QGRQHVLD��� &KLQD� DQG� ,QGLD�� 7DEOH� �� SURYLGHV
LQIRUPDWLRQ�RQ�$VLD¶V�VKDUH�RI�JOREDO�SURGXFWLRQ�IRU�VHOHFWHG�HOHFWURQLFV�VXE�VHFWRUV�

2YHUDOO��WKH�WRWDO�VKDUH�RI�$VLD�LQ�JOREDO�SURGXFWLRQ�URVH�IURP�DERXW����SHU�FHQW�LQ�����
WR� QHDUO\� ��� SHU� FHQW� LQ� ����� DQG� DV�PXFK� DV� ��� SHU� FHQW� LQ� ������ EHIRUH� GHFOLQLQJ
VOLJKWO\�WR������SHU�FHQW�LQ������DQG�GURSSLQJ�IXUWKHU�WR����SHU�FHQW�LQ�������7KH�VKDUS
GURS� LQ� ����� ZDV� GXH� PDLQO\� WR� -DSDQ�� EXW� WKH� WXUPRLO� FDXVHG� E\� WKH� RQVHW� RI� WKH
ILQDQFLDO� FULVLV�� LQFOXGLQJ� VKDUS� GHSUHFLDWLRQ� RI� PRVW� $VLDQ� FXUUHQFLHV�� PD\� KDYH
FRQWULEXWHG� WR� WKH� GHFOLQHV� LQ� HOHFWURQLFV� SURGXFWLRQ� LQ�PRVW� RWKHU�$VLDQ� FRXQWULHV� LQ
WKDW�\HDU�DV�ZHOO�

$� µIO\LQJ� JHHVH¶� SDWWHUQ� RI� VKLIWLQJ� HOHFWURQLFV� SURGXFWLRQ� VKDUH� ZLWKLQ� $VLD� IURP
-DSDQ�WR�WKH�$VLDQ�1,(V�DQG�ODWHU�WR�WKH�$6($1��DQG�&KLQD�FDQ�EH�FOHDUO\�GLVFHUQHG
RYHU� WKH�SHULRG����������-DSDQ¶V� VKDUH�RI�JOREDO�SURGXFWLRQ� URVH�VWURQJO\� IURP�����
SHU�FHQW�WR�D�SHDN�RI������SHU�FHQW�LQ�������,W�KDV�VLQFH�H[SHULHQFHG�JUDGXDO�GHFOLQH�WR
���SHU� FHQW� LQ������ LQ� SURSRUWLRQDWH�PDUNHW� VKDUH�� LQ� DEVROXWH� WHUPV�� LWV� SURGXFWLRQ
SHDNHG�LQ�������7KH�VKDUH�RI�WKH�IRXU�$VLDQ�1,(V�URVH�IURP�����SHU�FHQW�LQ������WR
����SHU�FHQW�LQ������������SHU�FHQW�LQ�������DQG�SHDNHG�DW����SHU�FHQW�LQ�������WKHLU
VKDUH�KDV�GHFOLQHG� WR����SHU�FHQW� LQ�������7KH�VKDUH�RI� WKH�$6($1��URVH� IURP����
SHU� FHQW� LQ� ����� WR� ���� SHU� FHQW� LQ� ������ ���� SHU� FHQW� LQ� ������ DQG� ���� SHU� FHQW� LQ
������ /LNH� WKH� $6($1��� &KLQD¶V� VKDUH� DOVR� LQFUHDVHG� VWHDGLO\� RYHU� WKH� \HDUV�
ZKHUHDV�,QGLD¶V�KDV�EHHQ�PRUH�RU�OHVV�VWDEOH�DURXQG�����SHU�FHQW��8QOLNH�DOO�WKH�RWKHU
(DVW�$VLDQ�FRXQWULHV��,QGLD¶V�SDUWLFLSDWLRQ�LQ�WKH�JOREDO�,&7�LQGXVWU\�KDV�EHHQ�WKURXJK
VRIWZDUH� SURGXFWLRQ�� QRW� KDUGZDUH� SURGXFWLRQ� �$URUD� DQG� $WKUH\H�� IRUWKFRPLQJ��
8QIRUWXQDWHO\��UHOLDEOH�VWDWLVWLFV�RQ�VRIWZDUH�SURGXFWLRQ�DUH�QRW�DYDLODEOH�IRU�PRVW�$VLDQ
FRXQWULHV�

������������������������������������������������

� 6HH�� IRU�H[DPSOH��(UQVW�DQG�2¶&RQQRU� ��������'HGULFN�DQG�.UDHPHU� ��������DQG�%RUUXV��(UQVW�DQG
+DJJDUG��������





Table 1
 Asian share of global electronics production in 1985-98

(US$ million)

1985 1990 1991 1992 1993 1994 1995 1996 1997 1998

Japan 89,390 184,490 207,402 196,047 212,044 234,129 267,461 244,953 234,660 196,179

Hong Kong 3,680 8,066 8,340 8,505 8,948 9,157 9,596 8,746 8,706 8,217

Singapore 4,458 14,992 16,709 20,245 23,556 31,599 39,783 43,597 43,554 37,850

South Korea 6,501 23,031 25,446 26,143 28,803 36,141 49,276 48,136 49,406 39,275

Taiwan 5,922 14,682 15,779 17,851 21,116 23,338 29,311 32,123 36,265 33,575

Indonesia 580 1,269 1,653 2,169 2,782 3,971 4,861 6,006 6,073 5,213

Malaysia 1,851 7,363 9,089 12,506 16,129 21,035 27,727 29,575 30,023 27,420

Philippines 1,063 2,049 2,139 2,333 2,983 4,069 4,225 5,527 7,310 7,280

Thailand 626 4,033 5,403 6,185 7,349 9,675 12,521 14,399 14,655 14,576

China 5,581 12,039 13,663 15,954 17,797 23,456 28,290 33,370 39,543 46,859

India 2,012 5,149 4,166 4,258 4,252 5,044 5,781 6,276 5,813 6,345

Asia 121,664 277,163 309,789 312,196 345,759 401,614 478,832 472,708 476,008 422,789

World 481,708 699,098 738,791 748,186 778,570 877,863 1,039,293 1,059,496 1,055,401 1,087,783

Percentage of world total

Asian NIEs 4.27 8.69 8.97 9.72 10.59 11.42 12.31 12.52 13.07 10.93

Japan 18.56 26.39 28.07 26.20 27.24 26.67 25.73 23.12 22.23 18.03

Other Asia 2.43 4.56 4.89 5.80 6.59 7.66 8.03 8.98 9.80 9.90

All Asia 25.26 39.65 41.93 41.73 44.41 45.75 46.07 44.62 45.10 38.87

Notes: India and world figures for 1997 and 1998 are forecasts at 1996 constant values and exchange rates;

China and world figures for 1985 are estimated by extrapolation from their average growth rates over 1987-90;

China figures for 1997 and 1998 are estimated by extrapolation from average growth rate over 1990-96.

Source: Elsevier (1988 to 1998 and 2000).
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Table 2
Asian share of global production, selected subsectors

1987 1990 1996

US$ mil % US$ mil % US$ mil %

EDP 49,230 35.14 73,680 41.14 144,904 47.97

Office equipment 6,329 38.77 7,608 43.93 9,357 50.74
Control and instrument

electronics
6,328 12.68 8,200 13.08 12,660 15.51

Medical and industrial
electronics

4,672 25.40 5,874 24.81 9,242 25.61

Radio communications (incl.
mobiles) and radar

10,279 13.67 13,252 15.01 31,022 25.47

Telecommunications 15,400 26.99 20,930 29.24 32,987 31.91

Consumer electronics 45,380 67.30 55,085 66.62 60,994 62.90

Components production 68,157 50.61 92,534 53.30 171,542 57.30

Source: Elsevier (various years).

,Q�WHUPV�RI�VSHFLILF�HOHFWURQLFV�VXE�VHFWRUV��$VLD�DFKLHYHG�WKH�KLJKHVW�VKDUH�LQ�FRQVXPHU
HOHFWURQLFV�����SHU�FHQW�LQ������ZLWK�D�VOLJKW�GHFOLQH�WR����SHU�FHQW�LQ��������HOHFWURQLFV
FRPSRQHQWV� ���� SHU� FHQW� LQ� ������ LQFUHDVLQJ� WR� ��� SHU� FHQW� LQ� ������ DQG� FRPSXWHU�
UHODWHG�SURGXFWV�����SHU�FHQW�LQ�������LQFUHDVLQJ�WR����SHU�FHQW�LQ��������$OWKRXJK�PRUH
UHFHQW�VWDWLVWLFV�E\�GHWDLOHG�VXE�VHFWRUV�DUH�QRW�DYDLODEOH�DIWHU������IRU�$VLD�DV�D�ZKROH�
GDWD�IRU�WKH�$VLDQ�1,(V�DORQH�LQGLFDWH�D�FRQWLQXLQJ�H[SDQVLRQ�RI�WKHLU�SURGXFWLRQ�VKDUHV
LQ�WKH�FRPSXWHU�DQG�SHULSKHUDO�VXEVHFWRUV�DIWHU������

7DEOH� �� VKRZV� WKH� HVWLPDWHG� UHYHDOHG� FRPSDUDWLYH� DGYDQWDJH� �5&$�� UDWLRV� IRU
HOHFWURQLFV�SURGXFWLRQ�LQ������IRU�WKH����$VLDQ�FRXQWULHV�YHUVXV�WKH�PHDQ�5&$�YDOXHV
IRU�D�VDPSOH�RI����RI� WKH�PRUH�DGYDQFHG�QRQ�$VLDQ�FRXQWULHV�� ,W� LV� LQWHUHVWLQJ� WR�QRWH
WKDW�HLJKW�RI�WKH����FRXQWULHV�LQ�$VLD�KDYH�HOHFWURQLFV�5&$�YDOXHV�WKDW�DUH�JUHDWHU�WKDQ��
�WKH� H[FHSWLRQV� DUH� ,QGLD�� ,QGRQHVLD� DQG� +RQJ� .RQJ��� WKH� DYHUDJH� IRU� DOO� $VLDQ
FRXQWULHV� LV� ������ ,Q� FRQWUDVW�� RQO\� WKUHH� RI� WKH� QRQ�$VLDQ� FRXQWULHV� �86$�� ,VUDHO� DQG
%UD]LO��KDYH�PHDQ�5&$�YDOXHV�IRU�HOHFWURQLFV�H[SRUWV�JUHDWHU� WKDQ���� WKH�PHDQ�IRU�DOO
QRQ�$VLDQ�FRXQWULHV�LV������

7R�H[DPLQH�ZKHWKHU�HOHFWURQLFV�5&$�LV�UHODWHG�WR� WKH� OHYHO�RI�HFRQRPLF�GHYHORSPHQW
DQG�FRPSHWLWLYHQHVV�LQ�JHQHUDO��UHJUHVVLRQ�DQDO\VLV�RI�HOHFWURQLFV�5&$�ZDV�FDUULHG�RXW
DJDLQVW�WZR�GLIIHUHQW�PHDVXUHV��RQH�IRU�WKH�OHYHO�RI�HFRQRPLF�GHYHORSPHQW��DQG�RQH�IRU
FRPSHWLWLYHQHVV��$V� D�SUR[\� IRU� WKH� HFRQRPLF� GHYHORSPHQW� OHYHO��ZH� FKRVH�*'3�SHU
FDSLWD��PHDVXUHG� LQ� FRQVWDQW�86�GROODUV�RQ�333�EDVLV��)RU� FRPSHWLWLYHQHVV��ZH�FKRVH
WKH� ZRUOG� FRPSHWLWLYHQHVV� LQGH[� �&,�� DV� FRPSLOHG� E\� ,0'� IRU� LWV� DQQXDO� :RUOG
&RPSHWLWLYHQHVV� <HDUERRN� �,0'� ������� 7KH� UHJUHVVLRQ�� XVLQJ� WKH� ORJ�ORJ� PRGHO
VSHFLILFDWLRQ��ZDV�UXQ�IRU�D�VDPSOH�RI�DERXW����FRXQWULHV�IRU�ZKLFK�GDWD�DUH�DYDLODEOH�IRU
������7R�WHVW�IRU�ZKHWKHU�WKH�VXEVDPSOH�RI�$VLDQ�FRXQWULHV�H[KLELWV�GLIIHUHQW�EHKDYLRXU
FRPSDUHG�WR�QRQ�$VLDQ�FRXQWULHV��ZH�LQWURGXFHG�D�GXPP\�YDULDEOH��$VLD� ����QRQ�$VLD
 � ��� IRU� ERWK� WKH� LQWHUFHSW� DQG� VORSH� WHUPV�� UHVSHFWLYHO\�� 7DEOH� �� �E�� VXPPDUL]H� WKH
UHVXOWV�
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Table 3 (a)
Revealed comparative advantage (RCA) in electronics production, 1998

Country RCA in electronics production a

Indonesia 0.535
Malaysia 1.874
Philippines 1.237
Thailand 1.341
China 1.279
India 0.699
Japan 2.534
Hong Kong 0.236
Korea 1.487
Singapore 1.726
Taiwan 1.522

Means
Asia 1.315
Non-Asian countries 0.421
All countries 0.640
 Note: a Share of world electronics production/share of world merchandise exports 1998;

Ideally, share of electronics export, rather than production, should be used in the
denominator. Unfortunately, data for world electronics export for 1998 are not yet available
from Elsevier, and published data from WTO (2000) on electronics exports are available for
a much smaller subset of countries only. As there is a high correlation between electronics
production and export, the bias in using the above proxy measure is not expected to be
significant. If anything, it tends to underestimate the difference between Asia and non-Asia,
as the latter (especially the OECD countries) have lower electronics export/production
ratios.

Source: Elsevier (2000) for electronics production; WTO (2000) for world merchandise exports.

Table 3 (b)
Regression results of electronics RCA against GDP/capita and competitiveness index

Equation used (without Asian dummy variable): ln (Y) = a0 + a1log (X)

Equation used (with Asian dummy variable): ln (Y) = a0 + a1log (X) + b1(Asia) + b2log(X).Asia)

Explanatory variables a0 a1 b1  b2 Adjusted R2

GDP/capita, no Asian dummy -12.392** 1.147** 0.165 a

GDP/capita, with Asian dummy -25.430** 2.444** 23.792** -2.254** 0.580

Comp. Index, no Asian dummy -19.229** 4.297** 0.200 a

Comp Index, with Asian dummy -25.834** 5.793** 24.750* -5.479† 0.413

Notes: a R2;

** Significant at 0.01 level;

* Significant at 0.05 level;
† Significant at 0.1 level.
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Table 4
Asia’s share of global electronics consumption, 1988-97

1988 1993 1997

US$ mil
% of world

total US$ mil
% of world

total US$ mil
% of world

total

Japan 126,156 20.30 136,605 18.23 199,248 18.40

Hong Kong 4,565 0.73 6,596 0.88 8,516 0.79

Singapore 5,300 0.85 12,156 1.62 21,102 1.95

South Korea 11,054 1.78 17,570 2.34 33,003 3.05

Taiwan 7,130 1.15 11,912 1.59 16,858 1.56

Indonesia 1,427 0.23 3,376 0.45 5,707 0.53

Malaysia 1,874 0.30 7,356 0.98 13,521 1.25

Philippines 599 0.10 1,735 0.23 3,963 0.37

Thailand 1,717 0.28 5,508 0.74 9,607 0.89

China 12,220 1.97 19,368 2.58 33,838 3.12

India 4,831 0.78 4,206 0.56 6,324 0.58

Asia 176,873 28.46 226,388 30.22 351,687 32.48

World 621,404 749,254 1,082,908

Note: 1997 is forecast at 1996 constant values and exchange rates.

Source: Elsevier (1990 to 1998).

$V� H[SHFWHG�� HOHFWURQLFV� 5&$� LV� IRXQG� WR� EH� VLJQLILFDQWO\� FRUUHODWHG� ZLWK� ERWK
*'3�FDSLWD�DQG�FRPSHWLWLYHQHVV�LQGH[��ZLWK�WKH�HODVWLFLW\�FRHIILFLHQWV�EHLQJ�ELJJHU�WKDQ
RQH�IRU�ERWK�FDVHV��D�RQH�SHU�FHQW�LQFUHDVH�LQ�*'3�SHU�FDSLWD��FRPSHWLWLYHQHVV�LQGH[��LV
DVVRFLDWHG�ZLWK�D������SHU�FHQW������SHU�FHQW��LQFUHDVH�LQ�HOHFWURQLFV�5&$��UHVSHFWLYHO\�
,QWHUHVWLQJO\�� WKH�$VLDQ� GXPP\� IRU� LQWHUFHSW� DQG� VORSH� DUH� ERWK� VLJQLILFDQW�� ZLWK� WKH
IRUPHU�SRVLWLYH�DQG�WKH�ODWWHU�QHJDWLYH��L�H��WKH�HOHFWURQLFV�5&$�YDULHV�OHVV�DPRQJ�$VLDQ
FRXQWULHV�� DOWKRXJK� WKH\� DUH� JHQHUDOO\� DW� D� KLJKHU�PHDQ� OHYHO� WKDQ� LQ�PRVW� QRQ�$VLDQ
FRXQWULHV�

7DEOH� ��� XVLQJ� HVWLPDWHV� IURP� WKH� VDPH� GDWD� VRXUFH� �(OVHYLHU� ������� FRQWUDVWV� WKH
FKDQJLQJ�VKDUH�RI�$VLD�LQ�WKH�JOREDO�FRQVXPSWLRQ�RI�,&7�JRRGV�YHUVXV�SURGXFWLRQ�RYHU
��������� $V� FDQ� EH� VHHQ�� $VLD¶V� VKDUH� RI� JOREDO� FRQVXPSWLRQ� RI� ,&7� JRRGV�� ZKLOH
JUDGXDOO\�LQFUHDVLQJ�RYHU�WLPH��IURP�OHVV�WKDQ����SHU�FHQW�LQ������WR�DERXW������SHU�FHQW
LQ��������ZDV�FRQVLVWHQWO\�ORZHU�WKDQ�LWV�VKDUH�LQ�JOREDO�SURGXFWLRQ��7KH�FRQVXPSWLRQ�
SURGXFWLRQ� JDS� ZDV� SDUWLFXODUO\� SURQRXQFHG� LQ� WKH� FDVH� RI� WKH� FRPSXWHU�UHODWHG�
FRQVXPHU�HOHFWURQLFV�DQG�FRPSRQHQWV�VXE�VHFWRUV�

� ,&7�GLIIXVLRQ��$UH�$VLDQ�FRXQWULHV�ODJJDUGV"

:KLOH�WKH�FRQWLQHQW�KDV�SHUIRUPHG�DV�D�JURXS�GLVSURSRUWLQDWHO\�ZHOO�LQ�,&7�SURGXFWLRQ
�ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI�,QGLD��,QGRQHVLD�DQG�+RQJ�.RQJ���D�UDWKHU�PL[HG�SLFWXUH
HPHUJHV� ZKHQ� ZH� H[DPLQH� $VLDQ� FRXQWULHV¶� SHUIRUPDQFH� LQ� WHUPV� RI� GLIIXVLRQ� RU
DGRSWLRQ� RI� YDULRXV� ,&7� JRRGV� DQG� VHUYLFHV� UHODWLYH� WR� QRQ�$VLDQ� FRXQWULHV�� )RU� WKH
SXUSRVH�RI�WKLV�DQDO\VLV��FRPSDUDEOH�GDWD�DUH�FRPSLOHG�IRU�WKH�IROORZLQJ�HLJKW�LQGLFDWRUV





Table 5
ICT diffusion in Asia

Country
Computers
per 1,000

MIPS a

per 1,000
Internet hosts

per 1,000

Telephone (main)
lines in use
per 1,000

Cellular mobile
telephone subscribers

per 1,000

Secure
servers/million

Jan 2001

Electronics
market per

capita (US$)
ICT per capita

(US$)

Indonesia 11 1,435 0.11 26.7 5.2 60 18.60 8.86

Malaysia 78 12,107 1.93 204.7 101.5 146 488.38 214.69

Philippines 16 2,203 0.21 31.9 19.0 68 53.02 26.75

Thailand 33 5,139 0.03 82.2 39.6 116 122.71 52.11

China 7 1,084 0.02 73.6 20.1 184 29.80 31.40

India 4 513 0.01 20.3 1.2 122 6.08 13.17

Japan 272 47,331 11.03 493.9 315.7 5,153 1,135.14 2,485.69

Hong Kong 310 53,981 20.09 583.6 430.8 538 1,210.90 1,820.13

Korea 150 26,096 4.22 467.0 304.2 345 379.94 431.95

Singapore 344 59,864 13.45 464.6 280.7 525 4,173.85 2,348.20

Taiwan 178 31,053 16.71 542.7 194.7 372 848.49 610.86

Mean

Asia 127.55 21,891.45 6.16 271.93 155.70 636.25 769.72 731.256

OECD b 270.48 46,790.44 26.18 496.40 230.64 4,377.88 671.43 1396.77

Non-Asia 221.48 38,083.79 20.55 424.71 182.61 2,613.51 607.06 1022.39

Notes: a Millions of instructions per second;
b Includes Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Mexico, the Netherlands, 

New Zealand, Norway, Poland, Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom and United States. Korea and Japan excluded.

All data are for 1998 unless otherwise stated.

Source: IMD (1999 and 2000); WEF (1998); Elsevier (various years); WTO (2000); World Telecommunication Indicators (International Telecommunication Union);
ZZZ�QHWFUDIW�FRP� WITSA (2000).
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RI� ,&7�GLIIXVLRQ�� �L�� QXPEHU�RI� FRPSXWHUV� SHU� ������ SHRSOH�� �LL�� FRPSXWLQJ� SRZHU� LQ
PLOOLRQV�RI� LQVWUXFWLRQ�SHU�VHFRQG��0,36��SHU���������LLL��QXPEHU�RI� LQWHUQHW�KRVWV�SHU
������� �LY�� QXPEHU� RI� VHFXUH� H�FRPPHUFH� KRVWV� SHU� ������� �Y�� QXPEHU� RI� IL[HG
WHOHSKRQH� OLQHV� SHU� ������� �YL�� QXPEHU� RI� FHOOXODU� SKRQH� VXEVFULEHUV� SHU� ������
�YLL��HVWLPDWHG� HOHFWURQLFV� JRRGV� FRQVXPSWLRQ� SHU� FDSLWD�� DQG� �YLLL�� HVWLPDWHG� ,&7
H[SHQGLWXUH�SHU�FDSLWD��7DEOH��� VXPPDUL]HV� WKH�DYDLODEOH�GDWD� IRU� WKHVH� ,&7�GLIIXVLRQ
LQGLFDWRUV�IRU�HDFK�RI�WKH�HOHYHQ�LQGLYLGXDO�$VLDQ�FRXQWULHV�IRU�WKH�\HDU�������RU�QHDUHVW
\HDU� ZKHQ� GDWD� IRU� WKH� UHOHYDQW� \HDUV� ZHUH� QRW� DYDLODEOH��� 7DEOH� �� VXPPDUL]HV� WKH
JURZWK� WUHQGV� RI� WKHVH� ,&7� GLIIXVLRQ� LQGLFDWRUV� RYHU� �������� IRU� $VLD� DV� D� ZKROH�
6LPLODU�GDWD�DUH�FRPSLOHG�IRU����QRQ�$VLDQ�FRXQWULHV�IRU�ZKLFK�GDWD�DUH�DYDLODEOH��WKHVH
LQFOXGH� DOO� WKH� �QRQ�$VLDQ�� 2(&'� FRXQWULHV� DQG� PRVW� RI� WKH� QHZO\� LQGXVWULDOL]LQJ
FRXQWULHV�IURP�WKH�0LGGOH�(DVW��/DWLQ�$PHULFD�DQG�IRUPHU�(DVWHUQ�(XURSHDQ�FRXQWULHV�
$OWKRXJK� WKH�VDPSOH�FRYHUDJH�RI�FRXQWULHV� LV�FRQVLGHUDEO\�VPDOOHU� WKDQ� WKDW� LQ�1RUULV
�������� LW� KDV� WKH� DGYDQWDJH� RI� SURYLGLQJ� D� EURDG� UDQJH� RI� ,&7� GLIIXVLRQ� LQGLFDWRUV
LQVWHDG�RI�MXVW�LQWHUQHW�KRVWV�

2YHUDOO��LW�LV�REVHUYHG�WKDW�DV�D�JURXS�WKH�$VLDQ�FRXQWULHV�DSSHDU� WR�KDYH�VLJQLILFDQWO\
ORZHU�PHDQ�,&7�DGRSWLRQ�LQWHQVLWLHV�LQ�FRPSDULVRQ�WR�WKH�2(&'�FRXQWULHV�LQ�������7KH
JDS�DSSHDUV�WR�EH�ELJJHVW�IRU�LQWHUQHW�KRVWV�SHU�������DQG�VHFXUH�H�FRPPHUFH�KRVWV�SHU
������� DQG� VPDOOHVW� IRU� FHOOXODU� SKRQH� VXEVFULSWLRQV� SHU� ������� (YHQ� LI� ZH� XVH� WKH
EURDGHU�EDVNHW�RI�QRQ�$VLDQ�FRXQWULHV�DV� WKH� UHIHUHQFH��$VLDQ�FRXQWULHV�VWLOO� DSSHDU� WR
ODJ�EHKLQG�WKH�RYHUDOO�PHDQ�YDOXHV�IRU�QRQ�$VLDQ�FRXQWULHV��

:KLOH�7DEOH���VKRZV�WKDW�$VLD�DV�D�JURXS�KDV�PDGH�UDSLG�LPSURYHPHQW�LQ�DOO� WKH� ,&7
GLIIXVLRQ� LQGLFDWRUV� RYHU� WKH� SHULRG� ��������� WKH� JDS� EHWZHHQ� $VLD� DQG� WKH� 2(&'
FRXQWULHV� DSSHDUV� WR� KDYH� QDUURZHG�RQO\�PRGHUDWHO\��2(&'� FRXQWULHV� DOVR� UHJLVWHUHG
VLJQLILFDQW�LPSURYHPHQW�RQ�DOO�LQGLFDWRUV��,Q�WKH�FDVH�RI�VHFXUH�H�FRPPHUFH�VHUYHUV��WKH
JDS�KDV�DFWXDOO\�LQFUHDVHG���7KH�SLFWXUH�DSSHDUV�WR�EH�VOLJKWO\�EHWWHU�LI�ZH�FRPSDUH�$VLD
ZLWK�DOO�QRQ�$VLDQ�FRXQWULHV�DV�WKH�UHIHUHQFH�JURXS��%HWZHHQ����������WKH�JDS�EHWZHHQ
$VLD�DQG�QRQ�$VLD� VWRSSHG�QDUURZLQJ�RU� HYHQ� LQFUHDVHG��GXH�QR�GRXEW� WR� WKH� DGYHUVH
LPSDFW�RI�WKH�ILQDQFLDO�FULVLV�WKDW�JULSSHG�PXFK�RI�$VLD�IURP�PLG������

6XFK�DQ�DJJUHJDWH�FRPSDULVRQ�RI�WKH�PHDQ�GLIIXVLRQ�UDWHV�RI�$VLD�YHUVXV�QRQ�$VLD�PD\�
KRZHYHU�� EH� SRWHQWLDOO\� PLVOHDGLQJ�� JLYHQ� WKDW� WKH� $VLDQ� FRXQWULHV� DV� D� JURXS� PD\
V\VWHPDWLFDOO\� EH� DW� ORZHU� OHYHOV� RI� HFRQRPLF� GHYHORSPHQW� WKDQ� WKH� VDPSOH� RI� QRQ�
$VLDQ� FRXQWULHV�� ZKLFK� LQFOXGHV� DOO� WKH� DGYDQFHG� 2(&'� FRXQWULHV�� 7KH� LQWHQVLW\� RI
,&7�DGRSWLRQ� LV� OLNHO\� WR�YDU\�ZLWK� WKH� JHQHUDO� OHYHO�RI� HFRQRPLF�GHYHORSPHQW�RI� WKH
FRXQWULHV� FRQFHUQHG��&RQVHTXHQWO\��ZLWKRXW� FRQWUROOLQJ� IRU�SRVVLEOH�GLIIHUHQFHV� LQ� WKH
DYHUDJH� OHYHO� RI� HFRQRPLF� GHYHORSPHQW� EHWZHHQ� WKH� $VLDQ� DQG� QRQ�$VLDQ� JURXSV�� D
FRPSDULVRQ�RI�WKH�PHDQV�RI�WKH�WZR�JURXSV�PD\�EH�XQIDLUO\�ELDVHG�DJDLQVW�$VLD�LI� WKH
FRXQWULHV� LQ� WKH� $VLDQ� VDPSOH� KDYH� JHQHUDOO\� ORZHU� OHYHOV� RI� HFRQRPLF� GHYHORSPHQW
FRPSDUHG�WR�WKH�QRQ�$VLDQ�VDPSOH�

������������������������������������������������

� 7KH�RQO\�H[FHSWLRQ�LV�HOHFWURQLFV�FRQVXPSWLRQ�SHU�FDSLWD�ZKLFK��KRZHYHU��PD\�EH�PLVOHDGLQJ�VLQFH�LW
LQFOXGHV�QRW� MXVW� ILQDO� FRQVXPSWLRQ��EXW� DOVR� LQWHUPHGLDWH� JRRGV�XVHG� LQ� HOHFWURQLFV�SURGXFWLRQ�� WKH
PRUH�QDUURZO\�GHILQHG�LQGLFDWRU�RI�,&7�H[SHQGLWXUH�GRHV�VKRZ�DQ�$VLDQ�GHILFLW�

�� ,W� VKRXOG� EH� QRWHG� WKDW� RXU� ILQGLQJV� DSSHDU� WR� EH� FRQWUDU\� WR� WKH� ILQGLQJV� RI�.UDHPHU� DQG�'HGULFN
�������� ZKR� IRXQG� DQ� LQFUHDVLQJ� JDS� EHWZHHQ� $VLD� DQG� WKH� 2(&'� FRXQWULHV� IRU� DERXW� WKH� VDPH
SHULRG�
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Table 6
ICT diffusion: Asian versus non-Asian countries, 1994-98

1994 1995 1996 1997 1998

Computers per 1,000

Asia 54.10 78.40 84.91 109.00 127.55
Non-Asia 107.21 131.33 156.85 188.67 221.48
Non-Asia 107.21 131.33 156.85 188.67 221.48
OECD a 133.40 161.64 192.52 230.56 270.48
OECD a 133.40 161.64 192.52 230.56 270.48
Asia/Non-Asia 0.50 0.60 0.54 0.58 0.58
Asia/OECD a 0.41 0.49 0.44 0.47 0.47

MIPS per 1,000
$VLD ������ �������� �������� ��������� ���������
1RQ�$VLD �������� �������� �������� ��������� ���������
2(&'�a �������� �������� ��������� ��������� ���������
$VLD�1RQ�$VLD ���� ���� ���� ���� ����
$VLD�2(&'�a ���� ���� ���� ���� ����

,QWHUQHW�KRVWV�SHU������
$VLD ���� ���� ����
1RQ�$VLD ���� ����� �����
2(&'�a ���� ����� �����
$VLD�1RQ�$VLD ���� ���� ����
$VLD�2(&'�a ���� ���� ����

7HOHSKRQH��PDLQ��OLQHV�SHU������
$VLD ������ ������ ������ ������ ������
1RQ�$VLD ������ ������ ������ ������ ������
2(&'�a ������ ������ ������ ������ ������
$VLD�1RQ�$VLD ���� ���� ���� ���� ����
$VLD�2(&'�a ���� ���� ���� ���� ����

&HOOXODU�PRELOH�SKRQH�VXEVFULEHUV�SHU������
$VLD ����� ����� ����� ������ ������
1RQ�$VLD ����� ����� ����� ������ ������
2(&'�a ����� ����� ������ ������ ������
$VLD�1RQ�$VLD ���� ���� ���� ���� ����
$VLD�2(&'�a ���� ���� ���� ���� ����

6HFXUH�VHUYHUV�SHU�PLOOLRQ
1RY����� -DQ�����

$VLD ���� �����
1RQ�$VLD ���� �����
2(&'�a ���� �����
$VLD�1RQ�$VLD ���� ����
$VLD�2(&'�a ���� ����

,&7�SHU�FDSLWD��86���FXUUHQW�H[FKDQJH�UDWHV�
$VLD ������ ������ ������ ������ ������
1RQ�$VLD ������ ������ ������ ������ ��������
2(&'�a �������� �������� �������� �������� ��������
$VLD�1RQ�$VLD ���� ���� ���� ���� ����
$VLD�2(&'�a ���� ���� ���� ���� ����

Note: a Includes Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France,
Germany, Greece, Hungary, Ireland, Italy, Mexico, the Netherlands, New Zealand, Norway,
Poland, Portugal, Spain, Sweden, Switzerland, Turkey, United Kingdom and United States.
Korea and Japan excluded.
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7R� FRQWURO� IRU� VXFK� SRVVLEOH� ELDVHV�� ZH� ILUVW� UXQ� UHJUHVVLRQ� RI� WKH� YDULRXV� GLIIXVLRQ
LQGLFDWRUV�DJDLQVW�WZR�GLIIHUHQW�FRQWURO�YDULDEOHV�VHSDUDWHO\���L��*'3�FDSLWD��DW�FRQVWDQW
333�86����DV�D�SUR[\�PHDVXUH�WR�FRQWURO�IRU�WKH�OHYHO�RI�HFRQRPLF�GHYHORSPHQW�RI�WKH
FRXQWULHV��DQG��LL�� WKH�ZRUOG�FRPSHWLWLYHQHVV� LQGH[��&,�� IURP� ,0'���������DV�D�SUR[\
PHDVXUH� WR� FRQWURO� IRU� WKH� RYHUDOO� OHYHO� RI� FRPSHWLWLYHQHVV� RI� WKH� FRXQWULHV�� %\
UHJUHVVLQJ�WKH�,&7�LQGLFDWRUV�DJDLQVW�WKHVH�WZR�LQGLFDWRUV�IRU�WKH�VDPSOH�RI�DOO�FRXQWULHV
���� $VLDQ� DQG� ��� QRQ�$VLDQ� FRXQWULHV��� ZH� FDQ� XVH� WKH� UHVXOWLQJ� UHJUHVVLRQ� OLQHV� WR
HVWLPDWH� WKH� SUHGLFWHG� OHYHO� RI� ,&7� GLIIXVLRQ� IRU� DQ\� JLYHQ� OHYHO� RI� HFRQRPLF
GHYHORSPHQW�RU� FRPSHWLWLYHQHVV��:H� FDQ� WKXV� HVWLPDWH� WKH� H[WHQW� WR�ZKLFK� WKH�$VLDQ
FRXQWULHV�� JLYHQ� WKHLU� OHYHO� RI� GHYHORSPHQW� RU� FRPSHWLWLYHQHVV�� IDOO� EHORZ� WKHLU
SUHGLFWHG� QRUPV�� ,Q� DGGLWLRQ�� ZH� FDQ� DOVR� WHVW� ZKHWKHU� WKH� $VLDQ� FRXQWULHV� DV� D
VXEVDPSOH�H[KLELWHG�GLIIHUHQW�UHJUHVVLRQ�EHKDYLRXU�IURP�WKH�QRQ�$VLDQ�VXEVDPSOH�

:H� FKRRVH� WR� XVH� WZR� GLIIHUHQW� FRQWURO� YDULDEOHV�� RQH� DV� D� SUR[\� PHDVXUH� IRU� SDVW
HFRQRPLF�SHUIRUPDQFH� �*'3�FDSLWD��� DQG�RQH�DV� D�SUR[\�PHDVXUH� IRU� H[SHFWHG� IXWXUH
HFRQRPLF�SHUIRUPDQFH��FRPSHWLWLYHQHVV���$OWKRXJK�WKH�FRPSHWLWLYHQHVV�LQGH[�LV�IRXQG
WR� EH� VWDWLVWLFDOO\� KLJKO\� FRUUHODWHG�ZLWK� *'3�FDSLWD� �3HDUVRQ� &RUUHODWLRQ� �������� ZH
ILQG�LW�XVHIXO�WR�UHWDLQ�ERWK��DV�WKH\�\LHOG�VRPHZKDW�GLIIHUHQW�UHVXOWV��0HWKRGRORJLFDOO\�
WKH�&,�PHDVXUH� LV�FRQVWUXFWHG� LQGHSHQGHQWO\� IURP�*'3�FDSLWD��EDVHG�RQ� WKH�QRWLRQ�RI
SRWHQWLDO� FDSDFLW\� IRU� IXWXUH� HFRQRPLF� SHUIRUPDQFH� �FRPSHWLWLYHQHVV�� UDWKHU� WKDQ� WKH
RXWFRPH�RI�SDVW�HFRQRPLF�SHUIRUPDQFH��*'3�FDSLWD���,0'��������:KLOH�RWKHU�VWXGLHV�
RQ�WKH�GHWHUPLQDQWV�RI�LQWHUQHW�GLIIXVLRQ�KDYH�XVHG�*'3�FDSLWD�DV�H[SODQDWRU\�YDULDEOHV�
QRQH�KDYH�XVHG�WKH�FRPSHWLWLYHQHVV�LQGH[�YDULDEOH�

$�ORJ�ORJ�PRGHO�VSHFLILFDWLRQ�LV�XVHG�IRU�ERWK�VHWV�RI�UHJUHVVLRQ��DV�LW�QRW�RQO\�SURYLGHV
PXFK� EHWWHU� VWDWLVWLFDO� ILW� WKDQ� WKH� OLQHDU� VSHFLILFDWLRQ� PRGHO�� EXW� LW� DOVR� KDV� WKH
DGYDQWDJH� RI� SURYLGLQJ� D� FRQVWDQW� HVWLPDWH� RI� WKH� DYHUDJH� HODVWLFLW\� RI� WKH� GHSHQGHQW
YDULDEOHV�RQ�WKH�FRQWURO�YDULDEOHV��7DEOH����D��VXPPDUL]HV�WKH�UHJUHVVLRQ�UHVXOWV��

2YHUDOO�� LW� LV� IRXQG� WKDW� WKH� VLPSOH� ORJ�ORJ� UHJUHVVLRQ�PRGHO� ILWV� DOO� RI� ,&7� GLIIXVLRQ
YDULDEOHV�ZHOO�� L�H�� HDFK� RI� WKH� LQWHQVLW\� RI� ,&7� DGRSWLRQ� LV� IRXQG� WR� EH� VLJQLILFDQWO\
GHSHQGHQW� RQ� WKH� OHYHO� RI� HFRQRPLF� GHYHORSPHQW� DQG� FRPSHWLWLYHQHVV� RI� WKH� QDWLRQV�
0RUH� LPSRUWDQWO\�� LW� LV� VKRZQ� WKDW� WKH� HODVWLFLW\� RI� DGRSWLRQ� DV� D� IXQFWLRQ� RI� HLWKHU
*'3�FDSLWD�RU�FRPSHWLWLYHQHVV�LQGH[�LV�ELJJHU�WKDQ�RQH�IRU�DOO�RI�WKH�LQGLFDWRU�YDULDEOHV�
:KDW� WKLV� PHDQV� LV� WKDW� WKH� GLVSDULW\� LQ� ,&7� DGRSWLRQ� LQWHQVLW\� LV� KLJKHU� WKDQ� WKH
GLVSDULW\� RI� *'3� SHU� FDSLWD� RU� FRPSHWLWLYHQHVV� LQGH[�� $� RQH� SHU� FHQW� LQFUHDVH� LQ
*'3�FDSLWD�� IRU� H[DPSOH�� ZRXOG� OHDG� WR� D� ���� SHU� FHQW� LQFUHDVH� LQ� WKH� QXPEHU� RI
FRPSXWHUV�SHU�������SHRSOH�� ,QWHUHVWLQJO\�� WKH�PDJQLWXGH�RI� WKLV�*'3�FDSLWD�HODVWLFLW\
DSSHDUV� WR� EH� KLJKHU� IRU� WKH� PRUH� UHFHQW� ,&7�� SDUWLFXODUO\� FHOOXODU� SKRQHV� �������
LQWHUQHW�KRVWV��������DQG�VHFXUH�H�FRPPHUFH�KRVWV���������,Q�FRQWUDVW��WKH�HODVWLFLW\�LV�WKH
ORZHVW�IRU�IL[HG�WHOHSKRQH�OLQH�LQWHQVLW\��������

������������������������������������������������

�� 6HH��IRU�H[DPSOH��3RKMROD�DQG�.LLVNL��������DQG�1RUULV��������

�� $V� DQ� DOWHUQDWLYH� WR� *'3�FDSLWD�� *13�FDSLWD� ZDV� DOVR� WULHG�� 6LPLODUO\�� DQ� DOWHUQDWLYH� PHDVXUH� RI
FRPSHWLWLYHQHVV� SURYLGHG� E\� WKH� *OREDO� &RPSHWLWLYHQHVV� 5HSRUW� �:()� ������ ZDV� DOVR� WULHG�
+RZHYHU��ERWK�\LHOGHG�YHU\�VLPLODU�UHVXOWV��DQG�KHQFH�WKHLU�HVWLPDWHV�DUH�QRW�UHSRUWHG�
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Table 7 (a)
ICT diffusion versus GDP/capita and competitiveness index:

Regression results (without Asian dummy variable)

Equation used: ln (Y) = a0 + a1log (X)

ICT indicator a0 a1 R2

GDP/capita

Computers/1,000 -11.282** 1.692** 0.916

MIPS/1,000 -7.441** 1.822** 0.927

Internet hosts/1,000 -25.253** 2.820** 0.798

Telephone (main lines)/1,000 -5.794** 1.209** 0.856

Cellular phone subscribers/1,000 -11.853** 1.729** 0.732

Secure servers/million -21.752** 2.592** 0.874

Electronics market per capita -12.084** 1.879** 0.898

ICT per capita -13.914** 2.121** 0.946

Competitive index

Computers/1,000 -15.061** 4.763** 0.554

MIPS/1,000 -11.690** 5.173** 0.569

Internet hosts/1,000 -31.351** 7.891** 0.476

Telephone (main lines)/1,000 -7.031** 3.053** 0.416

Cellular phone subscribers/1,000 -15.246** 4.755** 0.422

Secure servers/million -28.407** 7.502** 0.557

Electronics market per capita -19.335** 6.020** 0.671

Note: **Significant at 0.01 level.

7KH� UHJUHVVLRQ� ILW� LV� IRXQG� WR� EH� XQLIRUPO\� EHWWHU� IRU� *'3�FDSLWD� WKDQ� IRU
FRPSHWLWLYHQHVV� LQGH[� �&,��� +RZHYHU�� LQ� HYHU\� LQVWDQFH�� WKH� HVWLPDWHG� HODVWLFLW\
FRHIILFLHQWV� DJDLQVW�&,� DUH� KLJKHU� WKDQ� IRU�*'3�FDSLWD�� IRU� H[DPSOH�� WKH� HODVWLFLW\� IRU
LQWHUQHW�KRVW�LQWHQVLW\�ZDV�����ZLWK�UHVSHFW�WR�WKH�FRPSHWLWLYHQHVV�LQGH[�YHUVXV�����IRU
*'3�FDSLWD��'HVSLWH�WKH�XQLIRUPO\�KLJKHU�HODVWLFLW\�HVWLPDWH�IRU�&,�YHUVXV�*'3�FDSLWD�
WKH�SDWWHUQ�RI�YDULDWLRQ� LQ� WKH�HVWLPDWHG�PDJQLWXGH�RI� WKH�HODVWLFLW\�FRHIILFLHQWV�DFURVV
WKH�VHYHQ� ,&7�GLIIXVLRQ� LQGLFDWRUV�ZDV�YHU\�VLPLODU�� WKH�FRUUHODWLRQ�RI� WKH� WZR�VHWV�RI
HODVWLFLW\�HVWLPDWHV�LV�������

7R�H[DPLQH�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�WKH�VXEJURXS�RI�$VLDQ�FRXQWULHV�FRPSDUHG�WR
QRQ�$VLDQ��ZH�UH�UXQ�WKH�UHJUHVVLRQ�DIWHU�LQWURGXFLQJ�D�GXPP\�YDULDEOH�IRU�PHPEHUVKLS
LQ� $VLD� �$VLD�  � ��� QRQ�$VLD�  � ���� ZKLFK� HQWHUV� LQ� ERWK� WKH� DGGLWLYH� DV� ZHOO� DV
PXOWLSOLFDWLYH�WHUP�LQ�WKH�PRGHO�VSHFLILFDWLRQ��WR�WHVW�IRU�SRVVLEOH�VLJQLILFDQW�GLIIHUHQFHV
LQ� LQWHUFHSW� DQG� VORSH� IRU� WKH� WZR� VXEJURXSV�� 7DEOH� �� �E�� VXPPDUL]HV� WKH� UHJUHVVLRQ
ILQGLQJV�
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Table 7 (b)
ICT diffusion versus GDP/capita and competitiveness index:

Regression results (with Asian dummy variable)

Equation used: ln (Y) = a0 + a1log (X) + b1 (Asia) + b2 (log(X).Asia)

ICT indicator a0 a1 b1 b2 Adjusted R2

GDP/capita

Computers/1,000 -10.798** 1.645** -0.390 0.024 0.913

MIPS/1,000 -7.251** 1.805** 0.047 -0.018 0.923

Internet hosts/1,000 -21.041** 2.404** -5.012 0.435 0.821

Telephone (main lines)/1,000 -3.244** 0.951** -3.967** 0.393** 0.886

Cellular phone
subscribers/1,000

-11.258** 1.660** -2.159 0.262 0.724

Secure servers/million -20.964** 2.519** -0.794 0.032 0.875

Electronics market per capita -12.217** 1.881** -1.472 0.209 0.914

ICT per capita -12.832** 2.015** -1.565 0.134 0.950

Competitiveness index

Computers/1,000 -12.980** 4.327** -9.242† 1.961 0.693

MIPS/1,000 -9.551** 4.726** -9.501 2.015 0.697

Internet hosts/1,000 -26.506** 6.871** -21.501* 4.591* 0.706

Telephone (main lines)/1,000 -4.211* 2.431** -12.452** 2.768** 0.646

Cellular phone
subscribers/1,000

-12.114** 4.044** -13.779† 3.143 0.462

Secure servers/million -24.218** 6.609** -17.070* 3.622† 0.756

Electronics market per capita -15.212** 5.071** -16.158** 3.730* 0.736

ICT per capita -14.799** 5.133** -17.841** 3.933** 0.765

Notes: ** Significant at 0.01 level;

* Significant at 0.05 level;
†  Significant at 0.1 level.

,I�ZH� ILUVW� ORRN� DW� WKH� UHJUHVVLRQ� UHVXOWV� IRU� WKH� FRPSHWLWLYHQHVV� LQGH[� DV� WKH� FRQWURO
YDULDEOH�� LW� LV� LQWHUHVWLQJ� WR� REVHUYH� WKDW� WKH� FRHIILFLHQWV� IRU� WKH� $VLDQ� GXPP\� IRU
LQWHUFHSW�DUH�XQLIRUPO\�QHJDWLYH�IRU�DOO�,&7�LQGLFDWRUV��WKH\�DUH�VLJQLILFDQW�DW������OHYHO
IRU� ILYH� RI� WKH� LQGLFDWRUV� DQG� DW� ����� OHYHO� IRU� WKUHH� RI� WKHP�� $W� WKH� VDPH� WLPH�� WKH
FRHIILFLHQWV� IRU� WKH�$VLDQ� VORSH� �HODVWLFLW\��GXPP\�DUH�XQLIRUPO\�SRVLWLYH� IRU� DOO� ,&7
YDULDEOHV��WKH\�DUH�VLJQLILFDQW�DW�WKH������OHYHO�IRU�ILYH�RI�WKH�LQGLFDWRUV�DQG�DW�WKH�����±
����� OHYHO� IRU� WKUHH� RI� WKHP��:KDW� WKLV�PHDQV� LV� WKDW� WKH�$VLDQ� VXEVDPSOH� H[KLELWV� D
KLJKHU�UDWH�RI�YDULDELOLW\�LQ�DOO�WKH�,&7�LQGLFDWRUV�FRPSDUHG�WR�WKH�QRQ�$VLDQ�VXEVDPSOH
RYHU� WKH� VDPH� UDQJH� RI� FRPSHWLWLYHQHVV� LQGH[� YDULDWLRQ�� )RU� H[DPSOH�� WKH� HODVWLFLW\
FRHIILFLHQW�IRU�LQWHUQHW�KRVWV�SHU�������LV�����IRU�WKH�QRQ�$VLDQ�VXEVDPSOH��EXW����������
�������IRU�WKH�$VLDQ�VXEVDPSOH�

7XUQLQJ�WR�WKH�UHJUHVVLRQ�UHVXOWV�IRU�*'3�FDSLWD�DV�WKH�FRQWURO�YDULDEOH��D�VLPLODU�SDWWHUQ
LV� REVHUYHG� �QHJDWLYH� $VLDQ� GXPP\� IRU� LQWHUFHSW�� SRVLWLYH� $VLDQ� HODVWLFLW\� GXPP\��
KRZHYHU�� QRQH� RI� WKH� FRHIILFLHQWV� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� DW� WKH� ����� OHYHO�
1RWZLWKVWDQGLQJ� WKH� ODFN� RI� VWDWLVWLFDO� VLJQLILFDQFH�� WKH� UHVXOWV� QRQH� WKH� OHVV� FORVHO\
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PLUURU�WKH�ILQGLQJV�LQ�WKH�FDVH�RI�FRPSHWLWLYHQHVV�LQGH[��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�WZR
VHWV�RI�HODVWLFLW\�HVWLPDWHV�IRU�WKH�$VLDQ�VXEVDPSOH�LV�H[WUHPHO\�KLJK���������

:H�FDQ�QRZ�DQVZHU�WKH�TXHVWLRQ�RI�ZKHWKHU�$VLDQ�FRXQWULHV�DV�D�JURXS�DUH�ODJJDUGV�LQ
,&7�DGRSWLRQ�E\�HVWLPDWLQJ�WKH�H[WHQW�WR�ZKLFK�,&7�GLIIXVLRQ�UDWHV�LQ�WKLV�FRXQWU\�JURXS
DUH� EHORZ� WKH� QRUP� HVWDEOLVKHG� E\� WKH� UHJUHVVLRQ� OLQHV� IRU� *'3�FDSLWD� DQG� &,
UHVSHFWLYHO\�� 7R� GR� WKLV�� ZH� ILUVW� FDOFXODWH� WKH� µSUHGLFWHG¶� YDOXH� IRU� HDFK� RI� WKH� ,&7
DGRSWLRQ� LQGLFDWRUV� IRU� HDFK� RI� WKH� $VLDQ� FRXQWULHV� XVLQJ� WKH� HVWLPDWHG� UHJUHVVLRQ
PRGHOV� IRU� WKH� YDULRXV� ,&7� DGRSWLRQ� LQGLFDWRUV� DV� D� IXQFWLRQ� RI� *'3�FDSLWD� DQG
FRPSHWLWLYHQHVV� LQGH[�UHVSHFWLYHO\��:H� WKHQ�FDOFXODWH� WKH� UDWLR�RI� WKH�DFWXDO�REVHUYHG
YDOXH�WR�WKH�SUHGLFWHG�YDOXHV��DQG�WKHQ�ILQDOO\�FRPSXWH�WKH�PHDQ�RI�WKHVH�UDWLRV�IRU�DOO
$VLDQ�FRXQWULHV��$�PHDQ�UDWLR�RI�OHVV�WKDQ�RQH�ZRXOG�LQGLFDWH�WKDW�WKH�$VLDQ�FRXQWULHV�DV
D� JURXS� KDG� DQ� ,&7� DGRSWLRQ� UDWH� WKDW� LV� EHORZ� WKHLU� SRWHQWLDO� DV� SUHGLFWHG� IURP� WKH
UHJUHVVLRQ�PRGHO��$� UHODWHG� LQGLFDWRU�ZRXOG�EH� WKH�SURSRUWLRQ�RI�$VLDQ� FRXQWULHV� WKDW
IDOO�EHORZ�WKH�UHJUHVVLRQ�OLQH��D�VLJQLILFDQWO\�KLJKHU�SURSRUWLRQ�WKDQ�KDOI�ZRXOG�LQGLFDWH
WKDW�$VLDQ�FRXQWULHV�WHQG�WR�XQGHU�SHUIRUP�FRPSDUHG�WR�WKH�DYHUDJH�WUHQG�OLQH��7DEOH��
VXPPDUL]HV�WKH�UHVXOWV�

Table 8
Ratio of actual versus predicted intensity of ICT adoption for Asian countries

Equation used: ln (Y) = a0 + a1log (X)

All Asia
Asian NIEs
and Japan

Other Asian
countries

World competitiveness index

Computers per 1,000 0.73 1.26 0.30

MIPS per 1,000 0.77 1.35 0.29

Internet hosts per 1,000 0.64 1.30 0.09

Tel (main) lines per 1,000 0.76 1.31 0.29

Cellular phone subscribers per 1,000 1.31 2.38 0.42

Secure servers/million 0.48 0.96 0.15

Electronic markets/capita 1.09 1.80 0.50

ICT per capita 0.70 1.36 0.15

GDP per capita

Computers per 1,000 0.92 0.92 0.93

MIPS per 1,000 0.95 0.94 0.96

Internet hosts per 1,000 0.78 0.81 0.74

Tel (main) lines per 1,000 0.87 1.02 0.74

Cellular phone subscribers per 1,000 1.38 1.54 1.25

Secure servers per million 0.80 0.83 0.75

Electronic markets per capita 1.49 1.63 1.38

ICT per capita 0.87 0.94 0.82

Note: All data are for 1998, except for secure servers/million, which are for January 2001.
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Table 9
Gap in ICT diffusion over 1994-98

Japan and Asian NIEs versus other Asian countries

1994 1995 1996 1997 1998

&RPSXWHUV�IRU������
$VLD�1,(V���-DSDQ ������ ������ ������ ������ ������
2WKHU�$VLD ���� ����� ����� ����� �����
$OO�$VLD ����� ����� ����� ������ ������
2WKHU�$VLD����-DSDQ���$VLDQ�1,(V� ���� ���� ���� ���� ����

MIPS per 1,000
$VLD�1,(V���-DSDQ �������� �������� �������� ��������� ���������
2WKHU�$VLD ����� ������ ������ �������� ��������
$OO�$VLD ������ �������� �������� ��������� ���������
2WKHU�$VLD����-DSDQ���$VLDQ�1,(V� ���� ���� ���� ���� ����

Internet hosts per 1,000
$VLD�1,(V���-DSDQ ���� ���� �����
2WKHU�$VLD ���� ���� ����
$OO�$VLD ���� ���� ����
2WKHU�$VLD����-DSDQ���$VLDQ�1,(V� ���� ���� ����

Telephone (main) lines per 1,000
$VLD�1,(V���-DSDQ ������ ������ ������ ������ ������
2WKHU�$VLD ����� ����� ����� ����� �����
$OO�$VLD ������ ������ ������ ������ ������
2WKHU�$VLD����-DSDQ���$VLD�1,(V� ���� ���� ���� ���� ����

Cellular phone subscribers per 1,000
$VLD�1,(V���-DSDQ ����� ����� ������ ������ ������
2WKHU�$VLD ���� ����� ����� ����� �����
$OO�$VLD ����� ����� ����� ������ ������
2WKHU�$VLD����-DSDQ���$VLD�1,(V� ���� ���� ���� ���� ����

Secure servers per million 1RY����� -DQ�����
$VLD�1,(V���-DSDQ ���� �����
2WKHU�$VLD ���� ����
$OO�$VLD ���� �����
2WKHU�$VLD����-DSDQ���$VLD�1,(V� ���� ����

ICT per capita
$VLD�1,(V���-DSDQ �������� �������� �������� �������� ��������
2WKHU�$VLD ����� ����� ����� ����� �����
$OO�$VLD ������ ������ ������ ������ ������
2WKHU�$VLD����-DSDQ���$VLD�1,(V� ���� ���� ���� ���� ����
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7KH� PRVW� REYLRXV� REVHUYDWLRQ� IURP� 7DEOH� �� LV� WKDW� WKH� $VLDQ� FRXQWULHV� DV� D� JURXS
LQGHHG�H[KLELW�ORZHU�OHYHOV�RI�,&7�SHQHWUDWLRQ�WKDQ�FDQ�EH�SUHGLFWHG�IURP�WKHLU�OHYHO�RI
HFRQRPLF� GHYHORSPHQW� �DV� PHDVXUHG� E\� *'3� SHU� FDSLWD�� RU� WKHLU� OHYHO� RI
FRPSHWLWLYHQHVV� �DV� PHDVXUHG� E\� WKHLU� ZRUOG� FRPSHWLWLYHQHVV� LQGH[��� 7KH� RQO\
H[FHSWLRQV�DUH�PRELOH�SKRQH�SHQHWUDWLRQ�DQG�HOHFWURQLFV�FRQVXPSWLRQ�FDSLWD��ZKHUH�WKH
DFWXDO� $VLDQ� DYHUDJHV� RXWSHUIRUP� WKHLU� SUHGLFWHG� YDOXHV�� 7KH� XQGHU�SHUIRUPDQFH� RI
$VLDQ�FRXQWULHV�DSSHDUV�WR�EH�PRUH�VHYHUH�UHODWLYH�WR�WKHLU�FRPSHWLWLYHQHVV�OHYHO��(LJKW
RU� QLQH� RXW� RI� WKH� HOHYHQ� $VLDQ� FRXQWULHV� IDOO� EHORZ� WKH� UHJUHVVLRQ� OLQH� IRU
FRPSHWLWLYHQHVV� LQGH[� LQ� DOO� ,&7� DGRSWLRQ� LQWHQVLW\� LQGLFDWRUV� H[FHSW�PRELOH� SKRQHV�
7KH� PHDQ� UDWLR� RI� DFWXDO� YHUVXV� SUHGLFWHG� LQWHQVLWLHV� UDQJH� IURP� ����� IRU� VHFXUH� H�
FRPPHUFH�VHUYHUV�DQG������IRU�LQWHUQHW�KRVWV�WR������IRU�IL[HG�WHOHSKRQH�OLQHV�DQG�����
IRU� PRELOH� SKRQHV�� 7KH� H[WHQW� RI� XQGHU�SHUIRUPDQFH� DSSHDUV� WR� EH� PXFK� OHVV� ZKHQ
*'3�FDSLWD� LV� XVHG� DV� WKH� FRQWURO�� EXW� WKH� SDWWHUQ� LV� YHU\� VLPLODU� WR� WKDW� IRU
FRPSHWLWLYHQHVV� LQGH[�� ,Q� SDUWLFXODU�� $VLD¶V� XQGHU�SHUIRUPDQFH� LV� WKH� VHYHUHVW� IRU
LQWHUQHW�DQG�H�FRPPHUFH�KRVW�GLIIXVLRQ�

Table 10
Regression results for ICT diffusion versus electronics RCA

Equation used: ln (Y) = a0 +  a1log (X)

ICT indicator a0 a1 R2

Computers/1,000 5.059** 0.112 0.032

MIPS/1,000 10.177** 0.137 0.041

Internet hosts/1,000 1.842** 0.078 0.005

Telephone (main lines)/1,000 5.783** 0.027 0.003

Cellular phone subscribers/1,000 4.903** 0.153 0.044

Secure servers/million 3.327** 0.345* 0.138

Electronics market per capita 6.251** 0.311** 0.178

ICT/capita 6.507** 0.279* 0.131

Equation used: ln (Y) = a0  +  a1log(X) + b1(Asia) + b2 (log (X).Asia)

ICT indicator a0 a1 b1 b2 Adjusted R2

Computers/1,000 5.594** 2.47* -1.469** 0.297 0.218

MIPS /1,000 10.752** 0.282* -1.579** 0.315 0.225

Internet hosts/1,000 2.908** 0.352† -2.872** 0.322 0.238

Telephone (main lines)/1,000 6.208** 0.131 -1.191* 0.352 0.214

Cellular phone subscribers/1,000 5.344** 0.258* -1.269* 0.518 0.123

Secure servers/million 4.291** 0.567** -2.770** 0.016 0.349

Electronics market per capita 6.711** 0.421** -1.319** 0.511 0.275

ICT/capita 7.437** 0.493** -2.390** 0.206 0.389

Notes: ** Correlation is significant at the 0.01 level;

* Correlation is significant at the 0.05 level;
† Correlation is significant at the 0.1 level.
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7KH� DERYH� ILQGLQJV� VXJJHVW� WKDW� JLYHQ� WKHLU� OHYHO� RI� HFRQRPLF� GHYHORSPHQW� DQG
FRPSHWLWLYHQHVV�� WKH� $VLDQ� FRXQWULHV� DV� D� JURXS� GR� ODJ� EHKLQG� WKH� DYHUDJH� QRUP�
+RZHYHU�� LQ� YLHZ� RI� RXU� HDUOLHU� REVHUYDWLRQV� WKDW� WKH� $VLDQ� FRXQWULHV� MRLQWO\� H[KLELW
KLJKHU� GLVSDULWLHV� LQ� ,&7� GLIIXVLRQ� LQWHQVLWLHV�� WKLV� REVHUYDWLRQ� RI� ORZ�PHDQ� DGRSWLRQ
UDWHV�IRU� WKH�JURXS�DV�D�ZKROH�VXJJHVWV� WKDW� WKH\�PD\�EH�FDXVHG�E\� WKH�H[LVWHQFH�RI�D
VXEJURXS� RI� $VLDQ� FRXQWULHV� WKDW� VLJQLILFDQWO\� XQGHU�SHUIRUP�� ZKLOH� VRPH� JURXS
PHPEHUV� PD\� DFWXDOO\� SHUIRUP� DERYH� WKH� QRUP� IRU� WKHLU� OHYHO� RI� GHYHORSPHQW� DQG
FRPSHWLWLYHQHVV��7KLV�LV�ERUQH�RXW�E\�WKH�VXEJURXS�DQDO\VLV�SUHVHQWHG�LQ�7DEOH����ZKLFK
EUHDNV� GRZQ� WKH� FRQWLQHQW� LQWR� WZR� JURXSV�� -DSDQ� DQG� WKH� IRXU� $VLDQ� 1,(V�� DQG� WKH
RWKHU� �� FRXQWULHV� �$6($1��� &KLQD� DQG� ,QGLD��� 7KH� ILUVW� JURXS� UHSUHVHQWV� WKH� PRUH
DGYDQFHG�FRXQWULHV��ZLWK�PHDQ�*'3�FDSLWD�����WLPHV�WKDW�RI�WKH�VHFRQG�JURXS��,Q�WHUPV
RI�FRPSHWLWLYHQHVV�LQGH[��HFRQRPLHV�LQ�WKH�ILUVW�JURXS�DOO�UDQN�KLJKHU�WKDQ�WKRVH�LQ�WKH
VHFRQG�JURXS��ZLWK�WKHLU�PHDQ�&,�PRUH�WKDQ���WLPHV�WKDW�RI�WKH�VHFRQG�JURXS�

$�FOHDU�GLJLWDO�GLYLGH�FDQ�EH�GLVFHUQHG�EHWZHHQ�WKH�PRUH�DGYDQFHG�DQG�OHVV�GHYHORSHG
FRXQWU\� JURXSV� IURP� 7DEOH� ��� 7KH� DYHUDJH� OHYHOV� RI� ,&7� DGRSWLRQ� IRU� WKH� VL[� OHVV
GHYHORSHG� FRXQWULHV� DUH� RQO\� DERXW� RQH�WHQWK� RI� WKH� OHYHOV� DFKLHYHG� E\� WKH� DGYDQFHG
JURXS� RI� ILYH� FRXQWULHV� LQ� ������ )RU� LQWHUQHW� KRVWV� DQG� VHFXUH� H�FRPPHUFH� KRVWV�� WKH
UDWLR�LV�PXFK�ZRUVH����SHU�FHQW�DQG���SHU�FHQW��UHVSHFWLYHO\���'HVSLWH�VRPH�LPSURYHPHQW
IURP������WR������IRU�QHDUO\�DOO�,&7�GLIIXVLRQ�LQGLFDWRUV��WKH�GLJLWDO�GLYLGH�EHWZHHQ�WKH
DGYDQFHG�$VLDQ�FRXQWULHV�DQG�WKHLU�OHVV�DGYDQFHG�QHLJKERXUV�UHPDLQV�YHU\�KLJK�LQGHHG�

7KH� FRQWUDVW� EHFRPHV� HYHQ� VWURQJHU� ZKHQ� ZH� H[DPLQH� WKH� UDWLR� RI� DFWXDO� YHUVXV
SUHGLFWHG� SHUIRUPDQFH� LQ� ,&7� GLIIXVLRQ� DJDLQVW� FRPSHWLWLYHQHVV� IRU� WKH� WZR� JURXSV�
:KLOH�WKH�JURXS�RI�ILYH�DGYDQFHG�$VLDQ�QDWLRQV�XQLIRUPO\�SHUIRUPV�DERYH�WKH�QRUP�RI
FRPSHWLWLYHQHVV�IRU�DOO�LQGLFDWRUV�RI�,&7�GLIIXVLRQ�H[FHSW�VHFXUH�H�FRPPHUFH�KRVWV��WKH
JURXS�RI� VL[� OHVV� GHYHORSHG� FRXQWULHV� XQLIRUPO\� XQGHU�SHUIRUPV� UHODWLYH� WR� WKH� QRUP�
7KH�XQGHU�SHUIRUPDQFH�LV�SDUWLFXODUO\�VHYHUH�IRU�LQWHUQHW�KRVWV�DQG�VHFXUH�H�FRPPHUFH
KRVWV�������DQG�������UHVSHFWLYHO\���)XUWKHUPRUH��LW�LV�WKH�VLJQLILFDQW�XQGHU�SHUIRUPDQFH
RI�WKH�OHVV�GHYHORSHG�JURXS�WKDW�GUDJV�WKH�DYHUDJH�SHUIRUPDQFH�RI�DOO�$VLDQ�FRXQWULHV�
DV�D�JURXS��EHORZ�WKHLU�SUHGLFWHG�OHYHOV� IRU���RI� WKH���GLIIXVLRQ� LQGLFDWRUV��GHVSLWH� WKH
DERYH�QRUP� SHUIRUPDQFH� RI� WKH� JURXS� RI� DGYDQFHG� $VLDQ� FRXQWULHV�� 7KH� FRQWUDVW� LV
PXFK�OHVV�PDUNHG�ZKHQ�*'3�FDSLWD�LV�XVHG�DV�WKH�FRQWURO�

+DYLQJ�H[DPLQHG�WKH�SDWWHUQ�RI�,&7�GLIIXVLRQ�LQ�$VLD�LQ�GHWDLO��ZH�FDQ�QRZ�UHWXUQ�WR�WKH
TXHVWLRQ� SRVHG� HDUOLHU� UHJDUGLQJ� WKH� SRVVLEOH� VSLOORYHU� HIIHFWV� RI� ,&7� PDQXIDFWXULQJ
DFWLYLWLHV�RQ�,&7�GLIIXVLRQ�DQG�XVH�LQ�WKH�RYHUDOO�HFRQRP\�RI�WKH�FRXQWULHV�FRQFHUQHG�
7DEOH����VXPPDUL]HV� WKH� UHVXOWV�RI� UHJUHVVLQJ� WKH�YDULRXV� ,&7�GLIIXVLRQ� LQGLFDWRUV�RQ
HOHFWURQLFV� 5&$� DV� D� SUR[\� PHDVXUH� RI� WKH� FRXQWU\¶V� FRPSHWLWLYHQHVV� LQ� ,&7
PDQXIDFWXULQJ� DFWLYLWLHV� LQ� WKH� VDPH� VDPSOH� RI� $VLDQ� DQG� QRQ�$VLDQ� FRXQWULHV�� 7KH
SRVVLEOH�GLIIHUHQFH�LQ�EHKDYLRXU�RI�WKH�$VLDQ�VXEVDPSOH�LV�LQYHVWLJDWHG�LQ�WKH�VDPH�ZD\�
XVLQJ�DQ�$VLDQ�GXPP\��7KH�UHVXOWV�FOHDUO\�VKRZ�WKDW�WKHUH�LV�QR�VWDWLVWLFDOO\�VLJQLILFDQW
FRUUHODWLRQ�EHWZHHQ�FRPSHWLWLYHQHVV�LQ�HOHFWURQLFV�SURGXFWLRQ�DQG�DOO�WKH��,&7�GLIIXVLRQ
LQGLFDWRUV� H[FHSW� VHFXUH� H�FRPPHUFH� VHUYHUV�� HOHFWURQLFV� FRQVXPSWLRQ�FDSLWD� DQG� ,&7
H[SHQGLWXUH�FDSLWD�LQ�WKH�VDPSOH�RI�DOO�FRXQWULHV��7KH�SLFWXUH�LPSURYHV�VRPHZKDW�ZKHQ
WKH�$VLDQ�GXPP\�YDULDEOH�LV�LQWURGXFHG��DOWKRXJK�QRQH�RI�WKH�$VLDQ�GXPP\�YDULDEOHV
IRU� VORSH� DUH� VLJQLILFDQW�� ,I� ZH� H[DPLQH� WKH� GLUHFW� 3HDUVRQ� FRUUHODWLRQ� FRHIILFLHQWV
EHWZHHQ� HOHFWURQLFV� 5&$� DQG� WKH� ,&7� GLIIXVLRQ� LQGLFDWRUV� IRU� ERWK� WKH� DOO�FRXQWU\
VDPSOH�DQG�WKH�$VLDQ�FRXQWU\�RQO\�VXEVDPSOH��WKH�RQO\�VLJQLILFDQW�RQH�LV�WKH�HOHFWURQLFV
FRQVXPSWLRQ�FDSLWD�YDULDEOH�ZKLFK��DV�H[SODLQHG�HDUOLHU��LQFOXGHV�LQWHUPHGLDWH�JRRGV�IRU
HOHFWURQLFV�SURGXFWLRQ��7KLV�HPSLULFDO�REVHUYDWLRQ�LV�WKXV�FRQVLVWHQW�ZLWK�WKH�DUJXPHQW
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WKDW�KLJK�LQYROYHPHQW�LQ�,&7�SURGXFWLRQ�KDV�OLWWOH�RU�QR�SRVLWLYH�VSLOORYHU�HIIHFWV�RQ�,&7
GLIIXVLRQ�

� 'LVFXVVLRQ�RI�SROLF\�LPSOLFDWLRQV

&RQILUPLQJ� WKH� ZLGHVSUHDG� SRSXODU� LPSUHVVLRQ� RI� WKH� H[LVWHQFH� RI� D� GLJLWDO� GLYLGH
EHWZHHQ�PRUH�DGYDQFHG�DQG�OHVV�DGYDQFHG�FRXQWULHV��RXU�ILQGLQJV�DERYH�VKRZ�WKDW�WKH
GLVSDULW\� LQ� WKH� LQWHQVLW\� RI� ,&7� DGRSWLRQ� DPRQJ� FRXQWULHV� LV�� LQGHHG��ZLGHU� WKDQ� WKH
GLVSDULWLHV� LQ� WKHLU� *'3� SHU� FDSLWD�� 0RUHRYHU�� WKH� GLVSDULW\� LV� KLJKHU� IRU� WKH� WZR
LQWHUQHW�UHODWHG� LQGLFDWRUV� �LQWHUQHW� KRVWV������� DQG� VHFXUH� H�FRPPHUFH� KRVWV��������
,QWHUHVWLQJO\�� ZH� DOVR� ILQG� WKH� GLVSDULW\� WR� EH� XQLIRUPO\� KLJKHU� UHODWLYH� WR� WKH
FRPSHWLWLYHQHVV�LQGH[�RI�WKHVH�FRXQWULHV��7R�WKH�H[WHQW�WKDW�WKH�FRPSHWLWLYHQHVV�LQGH[�LV
D� YDOLG� PHDVXUH� IRU� IXWXUH� HFRQRPLF� SHUIRUPDQFH� SRWHQWLDO�� RXU� ILQGLQJV� WKHUHIRUH
VXJJHVW�WKDW�WKH�GLJLWDO�GLYLGH�LV�OLNHO\�WR�EHFRPH�HYHQ�PRUH�VHYHUH�LQ�WKH�IXWXUH�

,Q�FRPSDULQJ�WKH�VXEVDPSOH�RI�$VLDQ�YHUVXV�QRQ�$VLDQ�FRXQWULHV��ZH�ILQG�WKDW�WKH�$VLDQ
FRXQWULHV�DV�D�JURXS�H[KLELW�D�KLJKHU�GLVSDULW\�LQ�,&7�GLIIXVLRQ�WKDQ�WKH�QRQ�$VLDQ�RQHV�
DIWHU� FRQWUROOLQJ� IRU� WKHLU� OHYHO� RI� HFRQRPLF� GHYHORSPHQW� RU� FRPSHWLWLYHQHVV�� ,Q
SDUWLFXODU��WKH�PRUH�DGYDQFHG�FRXQWULHV�RI� WKH�UHJLRQ��-DSDQ�DQG�WKH�IRXU�$VLDQ�1,(V�
KDYH� DFKLHYHG�� DV� D� JURXS�� DERYH�QRUP� ,&7� GLIIXVLRQ� LQWHQVLWLHV�� ZKLOH� WKH� VL[� OHVV
GHYHORSHG�$VLDQ�QDWLRQV�VLJQLILFDQWO\�XQGHU�SHUIRUP�UHODWLYH�WR�WKHLU�OHYHO�RI�HFRQRPLF
GHYHORSPHQW� DQG� FRPSHWLWLYHQHVV�� 7KXV�� WKH� GLJLWDO� GLYLGH� ZLWKLQ� $VLD� DSSHDUV� WR� EH
PRUH�VHYHUH�WKDQ�WKDW�H[LVWLQJ�DFURVV�DOO�FRXQWULHV�LQ�WKH�VDPSOH��$OWKRXJK�WKH�DYHUDJH
JDSV� LQ� ,&7�GLIIXVLRQ� LQWHQVLW\�EHWZHHQ� WKH�$VLDQ�DQG�QRQ�$VLDQ�FRXQWULHV�DV�ZHOO� DV
DPRQJ� $VLDQ� FRXQWULHV� KDYH� VOLJKWO\� QDUURZHG� RYHU� ��������� WKH� JDS� UHPDLQV� ZLGH�
SDUWLFXODUO\�LQ�WKH�LQWHUQHW�UHODWHG�DUHDV�

/DVW�EXW�QRW� OHDVW��ZH� ILQG� WKDW� WKH� FRUUHODWLRQ�EHWZHHQ� FRPSHWLWLYHQHVV� LQ� HOHFWURQLFV
SURGXFWLRQ� DQG� ,&7�GLIIXVLRQ� LQWHQVLW\� WR� EH� VLJQLILFDQWO\�ZHDNHU� WKDQ� WKH� FRUUHODWLRQ
EHWZHHQ�*'3�FDSLWD�RU� FRPSHWLWLYHQHVV� LQGH[�ZLWK� ,&7�GLIIXVLRQ��7KLV� LV� WUXH� IRU� DOO
FRXQWULHV� LQ� WKH� VDPSOH�� DQG� HYHQ� PRUH� VR� IRU� WKH� $VLDQ� VXEVDPSOH�� 7KLV� HPSLULFDO
REVHUYDWLRQ� LV� WKXV� FRQVLVWHQW� ZLWK� WKH� DUJXPHQW� WKDW� KLJK� LQYROYHPHQW� LQ� ,&7
SURGXFWLRQ�KDV�OLWWOH�RU�QR�SRVLWLYH�VSLOORYHU�HIIHFWV�RQ�,&7�GLIIXVLRQ�

7ZR�PDMRU�SROLF\� LPSOLFDWLRQV� FDQ�EH�KLJKOLJKWHG� IURP� WKH� DERYH� HPSLULFDO� ILQGLQJV�
)LUVW��ZKLOH�(DVW�$VLD� DV� D�ZKROH�KDV� EHQHILWHG� VXEVWDQWLDOO\� IURP� WKH� ,&7� UHYROXWLRQ
RYHU�WKH�ODVW����\HDUV�DV�D�PDQXIDFWXUHU�RI�,&7�JRRGV��WKURXJK�YDULRXV�SXEOLF�SROLFLHV
WDUJHWHG�DW� LQFUHDVLQJ�PDQXIDFWXULQJ� LQYHVWPHQWV�DQG� LPSURYLQJ�PDQXIDFWXULQJ�H[SRUW
FRPSHWLWLYHQHVV��WKH�VDPH�GRHV�QRW�DSSHDU�WR�EH�WUXH�ZKHQ�LW�FRPHV�WR�EHLQJ�D�XVHU�RI
,&7��2QO\�WKH�PRUH�DGYDQFHG�FRXQWULHV��-DSDQ�DQG�WKH�IRXU�$VLDQ�1,(V��DSSHDU�WR�KDYH
SHUIRUPHG�ZHOO�LQ�H[SORLWLQJ�WKH�XVH�RI�,&7��,Q�LPLWDWLQJ�WKH�LQGXVWULDO�VXFFHVV�RI�-DSDQ
DQG� WKH� IRXU� $VLDQ� 1,(V�� WKH� OHVV� DGYDQFHG� $VLDQ� FRXQWULHV� PD\� WKXV� KDYH� RYHU�
HPSKDVL]HG� LQGXVWULDO� SROLF\� WR� IDYRXU�RI� HOHFWURQLFV�PDQXIDFWXULQJ� DW� WKH� H[SHQVH� RI
SURPRWLQJ� ,&7� GLIIXVLRQ� LQ� WKH� VHUYLFHV� VHFWRUV�� +HQFH�� IRU� WKHVH� FRXQWULHV�� WKH� NH\
SROLF\�FKDOOHQJH�RI� WKH� IXWXUH� LV�QRW�KRZ�WR�SURPRWH�IXUWKHU� ,&7�SURGXFWLRQ��KRZHYHU
LPSRUWDQW�WKLV�PD\�KDYH�EHHQ�LQ�WKH�SDVW��EXW�KRZ�WR�SURPRWH�D�IDVWHU�SDFH�RI�DGRSWLRQ
RI�,&7�LQ�WKH�HFRQRP\�DV�D�ZKROH��SDUWLFXODUO\�WKH�VHUYLFHV�VHFWRUV��$Q�LPSRUWDQW�SUH�
FRQGLWLRQ�IRU�IDVWHU� ,&7�GLIIXVLRQ� LV�JUHDWHU�GHUHJXODWLRQ�RI� WKHVH�VHFWRUV�� LQFOXGLQJ� LQ
SDUWLFXODU�JUHDWHU�OLEHUDOL]DWLRQ�DQG�RSHQQHVV�WR�FRPSHWLWLRQ��ERWK�ORFDO�DQG�IRUHLJQ��,Q
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WKLV�UHJDUG��WKH�HQWU\�RI�&KLQD�LQWR�:72�LV�WR�EH�ZHOFRPHG��ZKLOH�WKH�VORZ�SURJUHVV�RI
WUDGH�DQG�VHUYLFHV�OLEHUDOL]DWLRQ�LQ�$6($1�DQG�,QGLD�LV�D�FRQFHUQ�

6HFRQGO\��WKH�HFRQRPLFV�RI�WKH�SURGXFWLRQ�RI�,&7�JRRGV�KDV�JHQHUDOO\�LQ�WKH�SDVW�EHHQ
IDYRXUDEOH� WR�$VLD�E\�SURYLGLQJ�D�VLJQLILFDQW� UHJLRQDO�VSLOORYHU�HIIHFW�� UHVXOWLQJ� LQ� WKH
µIO\LQJ�JHHVH¶�SDWWHUQ�RI�GLIIXVLRQ�RI�SURGXFWLRQ� IURP� WKH�PRUH� DGYDQFHG�FRXQWULHV� WR
WKHLU� OHVV� DGYDQFHG� UHJLRQDO� QHLJKERXUV�� DV� GLVFXVVHG� LQ� 6HFWLRQ� �� HDUOLHU� �VHH� DOVR
%RUUXV�HW�DO�������DQG�2KNL��������7KLV�UHJLRQDO�FRPSOHPHQWDWLRQ�HIIHFW�KDV�RFFXUUHG
PRUH� RU� OHVV� QDWXUDOO\� DQG� ZDV� QRW� WKH� UHVXOW� RI� FRQVFLRXV� SXEOLF� SROLF\� WR� SURPRWH
UHJLRQDO�FRRSHUDWLRQ���,QGHHG��GHVSLWH�PXFK�SXEOLF�UKHWRULF��VSHFLILF�UHJLRQDO�HFRQRPLF
FRRSHUDWLRQ�SURJUDPPHV�LQ�$VLD�KDYH�EHHQ�IHZ�DQG�WKHVH�KDYH�KDG�OLWWOH�LPSDFW��$V�ZH
WXUQ� WR� WKH� GLIIXVLRQ� RI� ,&7� DSSOLFDWLRQV� LQ� JHQHUDO� DQG� WR� WKH� GHYHORSPHQW� RI
H�FRPPHUFH� DQG� DGYDQFHG� LQWHUQHW�HQDEOHG� VHUYLFHV� LQ� SDUWLFXODU�� LW� LV�� KRZHYHU�� QRW
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