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$EVWUDFW
:H�DQDO\VH�WKH�FOXVWHULQJ�RI�(XURSHDQ�,&7�DFWLYLWLHV��2XU�IRFXV�LV�SULPDULO\�RQ�WKH�,&7
PDQXIDFWXULQJ� LQGXVWULHV� LQ� WKH� (8� FRXQWULHV�� :H� ILQG� D� FOHDU� DQG� LQWHQVLI\LQJ
FRQFHQWUDWLRQ� WHQGHQF\� RI� ,&7�UHODWHG� SURGXFWLRQ� DQG� 5	'�� $V� D� UXOH�� RULJLQDOO\
VSHFLDOL]HG�FRXQWULHV�KDYH�EHFRPH�PRUH�VR��,Q�WHUPV�RI�H[SRUW�VSHFLDOL]DWLRQ��KRZHYHU�
FRXQWULHV� KDYH� EHFRPH�PRUH� VLPLODU�� 7KLV�PD\� EH� D� FRQVHTXHQFH� RI� QHZ� SURGXFWLRQ
PRGHV�DQG�GLVWULEXWLRQ�V\VWHPV�LQ�WKH�VHFWRU��0DSSLQJ�RI�,&7�EXVLQHVVHV�E\�SRVWDO�FRGH
UHYHDOV�WZR�EORFV�RI�(XURSHDQ�,&7�DFWLYLW\��7KH�ODUJHU�FHQWUDO�EORF�EHJLQV�LQ�WKH�JUHDWHU
/RQGRQ� DUHD� DQG� SURFHHGV� YLD� 5DQGVWDG� WKURXJK� *HUPDQ\¶V� LQGXVWULDO� KHDUWODQG� DQG
HQGV� LQ� QRUWKHUQ� ,WDO\�� 7KH� VPDOOHU� 6FDQGLQDYLDQ� EORF� FRYHUV� WKH� +HOVLQNL� DQG
6WRFNKROP� PHWURSROLWDQ� DUHDV�� 2XU� HPSLULFDO� LQYHVWLJDWLRQ� VKRZV� D� QRWDEOH� FRXQWU\�
OHYHO� VSHFLDOL]DWLRQ� LQ� ,&7�� EXW� EXVLQHVVHV� ZLWKLQ� WKH� (8� DUH� FRQFHQWUDWHG� LQWR� WKH
VSDWLDO�FOXVWHUV�WKDW�GR�QRW�UHVSHFW�QDWLRQDO�ERUGHUV�

.H\ZRUGV�� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\�� ,&7�� FHQWULIXJDO�� FHQWULSHWDO�
FRQYHUJHQFH�� GLYHUJHQFH�� FOXVWHULQJ�� FRQFHQWUDWLRQ�� SURGXFWLRQ�� WHFKQRORJ\�� WUDGH�
(XURSHDQ�8QLRQ��(8��QHZ�HFRQRP\��ZHLJKWOHVV�HFRQRP\

-(/�FODVVLILFDWLRQ��'����/����/����/����2����2����5��



$FNQRZOHGJHPHQWV

:H� ZRXOG� OLNH� WR� WKDQN� 0DWWL� 3RKMROD�� -HG� .RONR�� DQG� WKH� SDUWLFLSDQWV� RI� WKH
818�:,'(5�PHHWLQJ�RQ�µ7KH�1HZ�(FRQRP\�LQ�D�*OREDO�3HUVSHFWLYH¶��������-DQXDU\
������IRU�FRPPHQWV�DQG�VXJJHVWLRQV�
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� ,QWURGXFWLRQ

,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��,&7��LV�DUJXDEO\�WKH�PRVW�SRZHUIXO�DJHQW
IRU�FKDQJH�LQ�DGYDQFHG�VRFLHWLHV��7KH�GHPDQG�VLGH��L�H���WKH�XVH�RI�,&7��LV�SHUKDSV�WKH
PRUH� LPSRUWDQW� RQH� LQ� FRQVLGHULQJ� SURGXFWLYLW\� DQG� RWKHU� PDFURHFRQRPLF� HIIHFWV�
3DUWLFXODUO\�LQWHUHVWLQJ�TXHVWLRQ�LV�WKH�FRQWULEXWLRQ�RI�,&7�XVH�WR�HFRQRPLF�JURZWK���VHH�
H�J��� -DODYD� DQG�3RKMROD���������7KH� VXSSO\�VLGH�� L�H��� WKH� SURGXFWLRQ�DQG�SURYLVLRQ�RI
,&7�UHODWHG�JRRGV�DQG�VHUYLFHV�KDV��KRZHYHU��JURZQ� WR�D� VL]HDEOH�EXVLQHVV� LQ� LWV�RZQ
ULJKW�QRW�RQO\�LQ�WKH�8QLWHG�6WDWHV�EXW�DOVR�LQ�(XURSH�DQG�HOVHZKHUH�

%RWK� WKH� SURGXFWLRQ� DQG� XVH� RI� ,&7� DUH� XQHYHQO\� GLVWULEXWHG� DFURVV� FRXQWULHV� DQG
UHJLRQV�� :KLOH� WKLV� LV� W\SLFDO� RI� HPHUJLQJ� DQG� IDVW� HYROYLQJ� WHFKQRORJLHV�� WKHUH� DUH
SDUWLFXODUO\�VLJQLILFDQW�VSDWLDO�GLIIHUHQFHV�LQ�WKH�SDWWHUQV�RI�,&7�SURGXFWLRQ��7UDGLWLRQDO
H[SODQDWLRQV�IRU�WKHVH�GLIIHUHQFHV�LQFOXGH�GLVWLQFW�IDFWRU�HQGRZPHQWV��WHFKQRORJLHV��DQG
SROLFLHV�

5HJLRQV�ZLWK�RULJLQDOO\�VLPLODU�RU�LGHQWLFDO�FKDUDFWHULVWLFV�PD\�GHYHORS�LQ�YHU\�GLIIHUHQW
GLUHFWLRQV��+HQFH��WKH�ORFDWLRQDO�SDWWHUQV�RI�,&7�FDQQRW�EH�H[SODLQHG�LQ�WHUPV�RI�IDFWRU
HQGRZPHQWV� DQG� SROLF\� UHJLPHV� RQO\�� 7KH� YLHZV� RI� QHZ� HFRQRPLF� JHRJUDSK\� DQG
PLFUR��ILUP��RULHQWHG�LQGXVWULDO�HFRQRPLFV�DUH�QHHGHG�

7KH� WHQGHQF\�RI� SDUWLFXODUO\� NQRZOHGJH�GULYHQ� LQGXVWULHV� WR� FOXVWHU� JHRJUDSKLFDOO\� DV
ZHOO� DV� WKH� LPSOLFDWLRQV� RI� WKH� QHZ� JURZWK� WKHRULHV� KDYH� DOVR� EHHQ� UHFRJQL]HG� LQ
SROLF\�PDNLQJ�� &RXQWULHV� DQG� UHJLRQV� DUH� PRYLQJ� WKHLU� SROLFLHV� WRZDUGV� µFUHDWLQJ
IDYRXUDEOH� IUDPHZRUN� FRQGLWLRQV¶� �VHH�� H�J��� 2(&'� ����D��� 7KH� UDWLRQDOH� RI� WKHVH
SROLFLHV�LV�WR�HQKDQFH�WKH�FUHDWLRQ�RI�SRROV�RI�DGYDQFHG�IDFWRUV�RI�SURGXFWLRQ�WKDW�DWWUDFW
NQRZOHGJH�LQWHQVLYH�ILUPV�DQG�KHQFH�OHDG�WR�IDVW�JURZLQJ�LQGXVWULDO�FOXVWHUV�

,Q�WKLV�SDSHU�ZH�ORRN�DW�WKH�FOXVWHULQJ�RI�,&7�VHFWRU�LQ�WKH�(XURSHDQ�8QLRQ��(8���'XH�WR
GDWD� OLPLWDWLRQV�� RXU� IRFXV� LV� SULPDULO\� LQ� WKH� FRXQWU\�OHYHO� SURGXFWLRQ� RI� ,&7
PDQXIDFWXUHV��:H�DGGUHVV�WKH�IROORZLQJ�LVVXHV�

²� /RFDWLRQ�RI�(XURSHDQ�,&7�VHFWRU�DFWLYLWLHV�

²� 5HODWLYH�VSHFLDOL]DWLRQ�RI�(XURSHDQ�HFRQRPLHV�LQ�SURGXFWLRQ��WHFKQRORJ\��DQG
WUDGH�

²� &KDQJHV�LQ�,&7�RULHQWDWLRQ�RYHU�WLPH��DQG

²� ([SODQDWLRQV�RI�FKDQJLQJ�SDWWHUQV�RI�,&7�VSHFLDOL]DWLRQ�

� 6SHFLDOL]DWLRQ�RI�FRXQWULHV�DQG�UHJLRQV

(FRQRPLF� OLWHUDWXUH� VXJJHVWV� WKDW� LQGXVWULDO� FRXQWULHV� KDYH� EHFRPH� LQFUHDVLQJO\
VSHFLDOL]HG�LQ�WKHLU�SDWWHUQV�RI�SURGXFWLRQ��VHH��H�J���+XPPHOV�HW�DO���������%XW�ZK\�GR
FRXQWULHV�DQG�UHJLRQV�VSHFLDOL]H�LQ�FHUWDLQ�W\SHV�RI�SURGXFWLRQ"�7UDGLWLRQDO�WUDGH�WKHRU\
H[SODQDWLRQ�UHOLHV�RQ�GLIIHULQJ�FRPSDUDWLYH�DGYDQWDJHV��7KLV�H[SODQDWLRQ�KDV��KRZHYHU�
SURYHG�LQVXIILFLHQW�LQ�H[SODLQLQJ�SDWWHUQV�RI�VSHFLDOL]DWLRQ�

7KH� PRUH� UHFHQW� OLWHUDWXUH� RI� HFRQRPLF� JHRJUDSK\� GLVFXVVHV� YDULRXV� FHQWULSHWDO� DQG
FHQWULIXJDO� IRUFHV�� L�H��� IRUFHV� IRVWHULQJ� VSDWLDO� DJJORPHUDWLRQ� DQG� GLVSHUVLRQ�
UHVSHFWLYHO\�� WKDW� PD\� SURPLQHQWO\� DIIHFW� JHRJUDSKLFDO� VSHFLDOL]DWLRQ� SDWWHUQV� RI
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SURGXFWLRQ��7KHVH�LQFOXGH�LQFUHDVLQJ�UHWXUQV�WR�VFDOH��ZKLFK�HQFRXUDJH�ILUPV� WR� ORFDWH
WKHLU�SURGXFWLRQ�XQLWV�WR�IHZHU�SODFHV��DQG�LPSHUIHFW�FRPSHWLWLRQ��2WWDYLDQR�DQG�3XJD
�������&RPSHWLWLRQ²XQOLNH�LQFUHDVLQJ�UHWXUQV�WR�VFDOH²LV�D�FHQWULIXJDO�IRUFH��LQGXFLQJ
ILUPV�WR�ORFDWH�IDU�DSDUW� WR�DYRLG�ORFDO�FRPSHWLWLRQ�LQ�WKH�SURGXFW�PDUNHW�VWUHQJWKHQHG
E\�JHRJUDSKLFDO�SUR[LPLW\��

,Q�DGGLWLRQ�� WUDQVSRUWDWLRQ�DQG� WUDGH�FRVWV� �H�J��� WDULIIV�� OLQJXLVWLF�DQG�FXOWXUDO�EDUULHUV�
SOD\�D�QRWDEOH�UROH�LQ�GHWHUPLQLQJ�WKH�GHJUHH�RI�VSDWLDO�DJJORPHUDWLRQ��'XULQJ�WKH�SDVW
GHFDGHV�� WKH� LQGXVWULDO� ZRUOG� KDV� ZLWQHVVHG� UHGXFWLRQV� LQ� WUDGH� EDUULHUV� DV� ZHOO� DV
QRWDEOH� LPSURYHPHQWV� LQ� FRPPXQLFDWLRQV� DQG� WUDQVSRUWDWLRQ� QHWZRUNV�� 7KHVH
GHYHORSPHQWV� KDYH� UHVXOWHG� LQ� WKH� JURZWK� RI� ZRUOG� WUDGH� DQG� DOORZHG� IRU� D� JUHDWHU
FRXQWU\�ZLVH�VSHFLDOL]DWLRQ�RI�SURGXFWLRQ�

7KH� HPHUJHQFH� RI� WKH� QHZ� ,QWHUQHW�EDVHG� HFRQRP\� ZRXOG� VHHP� WR� VXJJHVW�� WKDW
SDUWLFXODUO\�WKH�ORFDWLRQ�RI�SURGXFWLRQ�LQ�VHFWRUV�RI�LQWDQJLEOH�RXWSXWV��H�J���VRIWZDUH�DQG
ILQDQFLDO�VHUYLFHV��PLJKW�ZLWQHVV�QRWDEOH�FKDQJHV�DV�WUDQVSRUWDWLRQ�FRVWV�GHFOLQH��4XDK
������� .RONR¶V� ������� VWXG\� FRQFHUQLQJ� WKH� VSDWLDO� G\QDPLFV� RI� WKH� 86� � ,QWHUQHW
LQGXVWULHV�SURYLGHV�HPSLULFDO�HYLGHQFH�WR�VXSSRUW�WKLV�YLHZ�

'HVSLWH�RI�WKH�IDFW�WKDW�WKH�FRVW�RI�WUDQVPLWWLQJ�LQIRUPDWLRQ�KDV�GHFOLQHG�WUHPHQGRXVO\
DQG�KDV�EHFRPH�ODUJHO\�LQYDULDQW�RI�GLVWDQFH�� WKH�LPSRUWDQFH�RI�ORFDWLRQ�WR�LQQRYDWLRQ
DQG�SURGXFWLRQ�UHPDLQV��7KH�SULPDU\�UHDVRQV�IRU�WKLV�DUH�WKH�EHQHILWV�WKDW�WKH�SUR[LPLW\
RI�RWKHUV�JHQHUDWHV�WR�WKH�ILUPV�LQ�WKH�DUHD��L�H���0DUVKDOOLDQ�H[WHUQDOLWLHV���)LUPV�ORFDWHG
LQ� WKH� DUHD� RI� D� VSHFLDOL]HG� FOXVWHU� RI� ILUPV�PD\� EHQHILW� IURP� NQRZOHGJH� VSLOORYHUV�
LQIRUPDWLRQ�FRQFHUQLQJ�QHZ�DSSOLFDWLRQV�RU�RWKHU�LQQRYDWLYH�SUDFWLFHV�PD\�VSUHDG�IDVWHU
DPRQJ�WKH�ILUPV�WKDW�DUH�ORFDWHG�JHRJUDSKLFDOO\�FORVHU�WR�HDFK�RWKHU���,Q�DGGLWLRQ��WKHUH
DUH� RWKHU� IDFWRUV� IRVWHULQJ� VSDWLDO� DJJORPHUDWLRQ� VXFK� DV� WKH� DYDLODELOLW\� RI� VNLOOHG
ODERXU�� JRRG� LQIUDVWUXFWXUH�� DQG� VXSSRUWLQJ� LQVWLWXWLRQV�� H�J��� VSHFLDOL]HG� VXSSOLHUV�
XQLYHUVLWLHV�� DQG� UHVHDUFK� FHQWUHV��� ,Q� RWKHU� ZRUGV�� WKHUH� LV� D� GLIIHUHQFH� EHWZHHQ
NQRZOHGJH� DQG� LQIRUPDWLRQ�� 7KH� FRVWV� RI� WUDQVPLWWLQJ� NQRZOHGJH�� SDUWLFXODUO\� KLJKO\
FRQWH[WXDO�DQG�XQFHUWDLQ�NQRZOHGJH�WKDW�LV�EHVW�WUDQVPLWWHG�YLD�IDFH�WR�IDFH�LQWHUDFWLRQ�
VWLOO�ULVH�ZLWK�GLVWDQFH��)HOGPDQ�DQG�$XGUHWVFK�������

.QRZOHGJH� VSLOORYHUV� DQG� RWKHU� DGYDQWDJHV� IURP� VSDWLDO� DJJORPHUDWLRQ� PD\� IXUWKHU
FUHDWH� D� VSDWLDO� VHOI�UHLQIRUFLQJ�PHFKDQLVP� IRVWHULQJ� WKH� JURZWK� RI� D� UHJLRQDO� FOXVWHU
RQFH� LW� LV� HVWDEOLVKHG� �VHH�� H�J��� $UWKXU� ������ 'DYLG� ������� &RQVHTXHQWO\�� KLVWRULFDO
HYHQWV�PD\�UHVXOW�LQ�D�VSDWLDO�ORFN�LQ�HIIHFW�DQG�GHWHUPLQH�WKH�JHRJUDSKLFDO�ORFDWLRQ�RI
LQGXVWULDO�FOXVWHUV��7KLV�PHDQV�WKDW��IRU�LQVWDQFH��UHJLRQDO�RU�WHFKQRORJ\�SROLF\�GHFLVLRQV

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

� &ORVHO\�UHODWHG� LVVXH� LV� WKH� LPSDFW�RI� ,7�RQ� WKH�G\QDPLFV�RI� ILUP�DQG� LQGXVWULDO� VWUXFWXUH� �VHH��H�J��
6LPRQV�������

� 0DUVKDOOLDQ� H[WHUQDOLWLHV� DUH� GLYLGHG� LQWR� ORFDOL]DWLRQ� HFRQRPLHV�� EHQHILWV� WKDW� SUR[LPLW\� RI� ILUPV
SURGXFLQJ�VLPLODU�JRRGV�� DQG�XUEDQL]DWLRQ�HFRQRPLHV��EHQHILWV� IURP� WKH�RYHUDOO� DFWLYLW\� LQ� WKH� DUHD
�VHH��H�J���%HOOHIODPPH�HW�DO��������

� 4XDK¶V�������� WKHRUHWLFDO�PRGHO� VKRZV� WKDW�FOXVWHULQJ�HPHUJHV��GXH� WR� WHFKQRORJ\�VSLOORYHUV�DFURVV
WLPH��HYHQ�ZKHQ�WUDQVSRUWDWLRQ�FRVWV�DUH�]HUR�

� .UXJPDQ� DQG�9HQDEOHV� �������� IRU� H[DPSOH�� IRUPDOO\� DQDO\]H� WKH� LQIOXHQFH� RI� DJJORPHUDWLRQ� �DQG
HFRQRPLF�LQWHJUDWLRQ��RQ�VSHFLDOL]DWLRQ�DQG�ILUP�ORFDWLRQ��7KHRUHWLFDO�VWXGLHV�GRPLQDWH�WKH�OLWHUDWXUH�
EXW� HPSLULFDO� H[SORUDWLRQV� DUH� LQFUHDVLQJ� LQ� QXPEHU�� 'DYLV� DQG� :HLQVWHLQ� �������� IRU� H[DPSOH�
LQYHVWLJDWH�WKH�GHWHUPLQDQWV�RI�WKH�VWUXFWXUH�RI�SURGXFWLRQ�ZLWKLQ�UHJLRQV�LQ�-DSDQ�
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DQG� HYHQ� µDFFLGHQWV¶� PD\� KDYH� D� ORQJ�WHUP� LQIOXHQFH� RQ� WKH� LQGXVWULDO� FOXVWHULQJ
G\QDPLFV�

,Q�ZKDW�IROORZV��ZH�YLHZ�WKH�(XURSHDQ�,&7�VHFWRU�DQG�FRPSDUH�LW� WR�LWV�-DSDQHVH�DQG
86� � FRXQWHUSDUWV� LQ� RUGHU� WR� GHWHUPLQH� WKH� EDVLF� VLPLODULWLHV� DQG� GLIIHUHQFHV� DFURVV
FRXQWULHV�DQG� UHJLRQV��:H� WKHQ�PRYH�RQ� WR�DQDO\VH� WKH�SDWWHUQV�RI� VSHFLDOL]DWLRQ��RXU
PDLQ� IRFXV� LQ� RQ� WKH� G\QDPLFV�� L�H��� ZH� GHWHUPLQH� ZKHWKHU� WKH� WHQGHQF\� RI� WKH� ,&7
VHFWRU�WR�FOXVWHU�JHRJUDSKLFDOO\�KDV�FKDQJHG�LQ�WKH�����V�

(PSLULFDO� VWXGLHV� RI� VSHFLDOL]DWLRQ� KDYH� ODUJHO\� UHOLHG� RQ� WKH� DQDO\VLV� RI� H[SRUW
VWDWLVWLFV�� 7KLV� LV� LQGHHG� DSSURSULDWH�� LI� ZH� DFFHSW� WKH� FRPPRQ� DVVXPSWLRQ� WKDW� WKH
H[SRUW�RI�D�SURGXFW�VLJQDOV�WKH�FRXQWU\¶V�FRPSDUDWLYH�DGYDQWDJH�DV�VXJJHVWHG�E\�EDVLF
5LFDUGLDQ� WUDGH� WKHRU\�� ,W� LV� DOVR� DVVXPHG� WKDW� WKH� SURGXFW� LV� PDQXIDFWXUHG� DQG
GHYHORSHG� LQ� WKH�FRXQWU\� LW� LV�H[SRUWHG� IURP��)XUWKHUPRUH��5LFDUGLDQ� WUDGH� WKHRU\�KDV
GRHV�QRW�H[SODLQ�LQWUD�LQGXVWU\�WUDGH��,Q�RUGHU�WR�DGGUHVV�WKHVH�SUREOHPV�ZH�DQDO\VH��LQ
DGGLWLRQ�WR�WUDGH��H[SRUWV���DOVR�SURGXFWLRQ��YDOXH�DGGHG��DQG�WHFKQRORJ\��5	'��

� ,&7�FOXVWHUV�LQ�(XURSH

��� ,&7�VHFWRUV�LQ�WKH�7ULDG�FRXQWULHV

:KLOH� WKH�(XURSHDQ� ,&7�VHFWRU��2(&'�GHILQLWLRQ��VHH�$SSHQGL[�&��FDQQRW�PDWFK� WKH
FRPSDUDEOH�JURZWK�UDWHV�RI�LWV�86�FRXQWHUSDUW��WKH�WUHQG�KDV�FOHDUO\�EHHQ�XSZDUGV�LQ�WKH
����V��,Q������LW�DFFRXQWHG�IRU�QHDUO\���SHU�FHQW�RI�WKH�(8�EXVLQHVV�VHFWRU�HPSOR\PHQW�
RYHU���SHU�FHQW�RI�YDOXH�DGGHG��DQG�QHDUO\�RQH�IRXUWK�RI�5	'��7DEOH����

,Q� WHUPV�RI� ,&7�HPSOR\PHQW�� WKH�(8�DQG� WKH�8QLWHG�6WDWHV� DUH�TXLWH� VLPLODU�� -DSDQ� LV
RYHU� ILIW\� SHU� FHQW� VPDOOHU� WKDQ� HLWKHU� RI� WKH� WZR�� 7KH� 8QLWHG� 6WDWHV� QHYHUWKHOHVV
DFFRXQWV�IRU�RYHU�KDOI�RI�WKH�7ULDG¶V�,&7�VHFWRU�YDOXH�DGGHG��7KH�LPEDODQFH�LQFUHDVHV
IXUWKHU�LI�5	'� LV�FRQVLGHUHG�� WKH�8QLWHG�6WDWHV�FRQGXFWV�ZHOO�RYHU�KDOI�RI� WKH�7ULDG¶V
,&7�VHFWRU�5	'�DQG�HYHQ�-DSDQ�QHDUO\�RQH�IRXUWK��,Q�WHUPV�RI�5	'�LQWHQVLW\�DQG�WKH
VKDUH�RI�,&7�LQ�WRWDO�SDWHQWV�-DSDQ�VHHPV�WR�EH�WKH�PRVW�,&7�IRFXVHG�RI�WKH�7ULDG�

7KHVH�LPEDODQFHV�DUH�LQ�SDUW�H[SODLQHG�E\�WKH�UHODWLYH�HPSKDVLV�LQ�,&7�PDQXIDFWXULQJ
YHUVXV�VHUYLFHV��LQ�WKH�(8��RQH�WKLUG�RI�WKH�HPSOR\PHQW�LV�LQ�PDQXIDFWXULQJ�ZKHUHDV�LQ
-DSDQ�WKH�FRUUHVSRQGLQJ�ILJXUH�LV�QHDUO\����SHU�FHQW��$SSHQGL[�$���8QVXUSULVLQJO\�WKH
8QLWHG�6WDWHV�LV�WKH�ODUJHVW�PDUNHW�IRU�,&7�UHODWHG�JRRGV�DQG�VHUYLFHV��$SSHQGL[�$��

7KH�VWUXFWXUDO�GLIIHUHQFHV�DUH�DOVR�UHIOHFWHG�LQ�WUDGH�SDWWHUQV��7DEOH�����%RWK�WKH�(8�DQG
WKH�8QLWHG�6WDWHV�DUH�QHW� LPSRUWHUV�ZKLOH� -DSDQ� LV� D�QHW� H[SRUWHU�RI� ,&7�� ,Q� IDFW�RQO\
WKUHH�(8�FRXQWULHV��)LQODQG�� ,UHODQG��DQG�6ZHGHQ��KDG�D�SRVLWLYH� ,&7�WUDGH�EDODQFH� LQ
�����
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Table 1
ICT employment, value added, and innovative activity, 1997

ICT employment ICT value added R&D in ICT ICT innovation
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(1,000) (%) (mill.) (%) (mill.) (%) (%) (%)

Austria 165 4.9 9,379 6.8 – – – 5.8

Belgium 130 4.3 10,029 5.8 612 20.1 6.1 9.3

Denmark 96 5.1 – – 329 21.1 – 3.1

Finland 88 5.6 6,139 8.3 962 51.o 15.7 29.0

France 681 4.0 46,033 5.3 4,366 26.4 9.5 13.3

Germany 974 3.1 89,154 6.1 5,653 20.1 6.3 6.7

Greece – – – – 76 46.9 – 24.4

Ireland 56 4.6 – – 378 47.7 – 7.4

Italy 671 3.5 53,837 5.8 1,677 26.5 3.1 16.6

Netherlands 199 3.8 14,131 5.1 791 19.6 5.6 5.1

Portugal 94 2.7 6,155 5.6 50 23.5 0.8 6.6

Spain – – – – 551 21.4 – 16.8

Sweden 174 6.3 11,773 9.3 1,427 27.9 12.1 5.7

UK 1,112 4.8 81,919 8.4 3,227 21.8 3.9 15.9

EU 4,441 3.9 328,549 6.4 20,098 23.6 6.1 11.0

Japan 2,060 3.4 151,909 5.8 26,127 40.4 17.2 21.0

USA 4,521 3.9 581,540 8.7 59,916 38.0 10.3 18.4

Note: * Share of ICT patents refers to the ratio of ICT-related to total patents granted to the country by
the United States Patent Office.

Source: OECD (2000a) and (2000c).

)LQODQG�� ,UHODQG�� DQG�6ZHGHQ� DUH� GUDZQ� DSDUW� IURP� WKH� UHVW� RI� WKH� XQLRQ�PHPEHUV� LQ
RWKHU�UHVSHFWV�DV�ZHOO� �7DEOH����� ,&7�DFFRXQWV� IRU� WKH� ODUJHVW� VKDUH�RI�EXVLQHVV� VHFWRU
HPSOR\PHQW� LQ� 6ZHGHQ� �IROORZHG� E\� )LQODQG� DQG� 'HQPDUN��� ,&7� DFFRXQWV� IRU� WKH
ODUJHVW� VKDUH� RI� EXVLQHVV� VHFWRU� YDOXH� DGGHG� DOVR� LQ� 6ZHGHQ� �IROORZHG� E\� WKH�8QLWHG
.LQJGRP� DQG� )LQODQG��� DQG� ,&7�UHODWHG� DFWLYLWLHV� DFFRXQW� IRU� WKH� ODUJHVW� VKDUH� RI
EXVLQHVV�VHFWRU�5	'�LQ�)LQODQG��IROORZHG�E\�,UHODQG�DQG�6ZHGHQ��

7KH�ODVW�FROXPQ�RI�7DEOH���VKRZV�WKH�UDWLR�RI�,&7�WUDGH�EDODQFH�WR�RYHUDOO�WUDGH��L�H���WR
WKH�DYHUDJH�RI�H[SRUWV�DQG� LPSRUWV��$FFRUGLQJ� WR� WKLV�PHDVXUH��-DSDQ�DQG�)LQODQG�DUH
UHODWLYHO\�WKH�ELJJHVW�QHW�H[SRUWHUV�RI�,&7�DPRQJ�WKH�7ULDG�FRXQWULHV�ZKLOH�*UHHFH�DQG
3RUWXJDO�DUH�UHODWLYHO\�WKH�ELJJHVW�QHW�LPSRUWHUV�RI�,&7�

,Q� WKH� PRVW� GHWDLOHG� DYDLODEOH� WUDGH� VWDWLVWLFV��� ,&7�PDQXIDFWXUHV� LQFOXGH� QHDUO\� ���
JRRGV��EXW�WKH�WRS�WHQ�DFFRXQWHG�IRU����SHU�FHQW�RI�2(&'�WUDGH�LQ�������7KH�VL[�PRVW
WUDGHG� JRRGV� DUH� YDULRXV� HOHFWURQLFV� DQG� FRPSXWHU� SDUWV� DQG� FRPSRQHQWV�� &RORXU

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

� 2(&'�,QWHUQDWLRQDO�7UDGH�E\�&RPPRGLWLHV�6WDWLVWLFV��+DUPRQL]HG�6\VWHP���GLJLW�RU�ILQHVW�DYDLODEOH
OHYHO�
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WHOHYLVLRQV�DQG�WKUHH�FODVVHV�RI�FRPPXQLFDWLRQV�HTXLSPHQW�DOVR�PDNH�WKH�WRS�WHQ��:LWK
WKH�H[FHSWLRQ�RI�PRELOH�FRPPXQLFDWLRQ�GHYLFHV��-DSDQ�LV�D�QHW�H[SRUWHU�RI�WKH�WRS� WHQ
SURGXFWV��7KH�8QLWHG�6WDWHV�LV�D�QHW�LPSRUWHU�RI�FRPSXWHU�UHODWHG�SDUWV�DQG�DFFHVVRULHV
DV�ZHOO�DV�WHOHYLVLRQV��EXW�D�QHW�H[SRUWHU�RI�LQWHJUDWHG�FLUFXLWV��FHQWUDO�SURFHVVLQJ�XQLWV�
DQG�FRPPXQLFDWLRQV�HTXLSPHQW��6HH�$SSHQGL[�$�IRU�IXUWKHU�GHWDLOV�

Table 2
Trade of ICT goods and services, 1998

ICT exports ICT imports ICT trade balance

US$
(bn)

% of total
exports

US$
(bn)

% of total
exports

Exports-
imports (bn)

Ex.-Im.per
(ex.+im.)/2

Austria 4.8 5.0 7.9 8.2 -3.1 -49.3
Belgium/Lux. 12.8 6.7 13.3 7.4 -0.6 -4.4
Denmark 3.9 8.3 5.4 12.7 -1.5 -32.8
Finland 9.8 19.6 6.2 16.1 3.6 44.9
France 35.4 9.4 37.8 11.1 -2.4 -6.5
Germany 53.6 8.6 64.2 11.0 -10.6 -18.0
Greece 0.3 4.2 2.2 8.6 -1.8 -146.8
Ireland 19.4 32.6 13.6 33.9 5.8 35.3
Italy 13.7 4.4 23.4 8.5 -9.6 -51.9
Netherlands 34.8 14.6 36.2 16.7 -1.4 -4.1
Portugal 2.1 6.3 3.7 8.4 -1.6 -53.8
Spain 8.4 5.3 13.5 8.6 -5.1 -46.4
Sweden 15.5 14.9 12.7 14.2 2.8 20.0
UK 55.8 15.0 57.5 14.9 -1.7 -2.9

EU * 270.4 10.1 297.6 11.8 -27.2 -9.6

Japan 101.4 24.0 47.0 13.5 54.3 73.2
USA 147.1 15.2 182.9 16.4 -35.9 -21.7

Note: * Includes intra-EU trade.

Source: OECD (2000a).

��� 6SHFLDOL]DWLRQ�LQ�,&7�PDQXIDFWXULQJ

$ERYH� ZH� FRQVLGHUHG� ERWK� ,&7� PDQXIDFWXULQJ� DQG� VHUYLFHV� LQ� WKH� 7ULDG� FRXQWULHV�
%HORZ� ZH� XVH� ,&7� PDQXIDFWXULQJ� GDWD� GXH� WR� WKH� UDWKHU� SDWFK\� WLPH�VHULHV� RQ� ,&7
VHUYLFHV��%HVLGHV� WKH�7ULDG��ZH� LQFOXGH�$XVWUDOLD��&DQDGD�� DQG�1RUZD\�ZKHQHYHU�ZH
KDYH�VXIILFLHQW�GDWD�� ,Q�FDVH�RI�SURGXFWLRQ�DQG�5	'��ZH�DUH�IRUFHG� WR�XVH�D�QDUURZHU
GHILQLWLRQ�RI�,&7��VHH�$SSHQGL[�&��

������&XUUHQW�,&7�VSHFLDOL]DWLRQ

)LJXUH��� LOOXVWUDWHV� ,&7� WUDGH��SURGXFWLRQ�� DQG� WHFKQRORJ\� VSHFLDOL]DWLRQ�� DV�PHDVXUHG
E\�� UHVSHFWLYHO\�� WKH� UHODWLYH� VKDUH� RI� ,&7� LQ� WKH� WRWDO� PDQXIDFWXULQJ� H[SRUWV�� YDOXH
DGGHG��DQG�5	'��2QO\�)LQODQG�� ,UHODQG��DQG�6ZHGHQ�DUH�FRQVLVWHQWO\�VSHFLDOL]HG�� L�H��
DERYH� WKH� (8� DYHUDJH�� DFFRUGLQJ� WR� DOO� WKUHH� PHDVXUHV�� 7KH� 8QLWHG� .LQJGRP� UDQNV
IRXUWK� DPRQJ� WKH� (8� FRXQWULHV� LQ� WUDGH� DQG� SURGXFWLRQ� VSHFLDOL]DWLRQ�� EXW� ODVW� LQ
WHFKQRORJ\�VSHFLDOL]DWLRQ�
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7KH�µKLJK�,&7�PDQXIDFWXULQJ�LQWHQVLW\¶�FRXQWULHV�LQ�WKH�(8²)LQODQG��,UHODQG��6ZHGHQ�
DQG� �SRVVLEO\�� WKH� 8QLWHG� .LQJGRP²KDYH� FKRVHQ� VRPHZKDW� GLIIHUHQW� VWUDWHJLHV� LQ
GHYHORSLQJ�WKHLU� ,&7�VHFWRUV�� ,UHODQG�DQG� WKH�8QLWHG�.LQJGRP�KDYH�DWWUDFWHG�EXVLQHVV
DFWLYLWLHV� RI� IRUHLJQ� ILUPV�� ZKHUHDV� LQ� )LQODQG� DQG� 6ZHGHQ�� YDOXH� DGGHG� LV� PRVWO\
FUHDWHG�E\�GRPHVWLF�FRPSDQLHV��$SSHQGL[�$���7KH�FRPSRVLWLRQ�RI�,&7�LV�DOVR�GLIIHUHQW
DFURVV� WKH� IRXU� FRXQWULHV�� ,UHODQG� DQG� WKH� 8QLWHG� .LQJGRP� DUH� PRVW� DFWLYH� LQ
LQIRUPDWLRQ� WHFKQRORJ\� ZKHUHDV� )LQODQG� DQG� 6ZHGHQ� DUH� DFWLYH� LQ� FRPPXQLFDWLRQ
WHFKQRORJ\��$SSHQGL[�$��

Figure 1
ICT trade, production and technology specialization

(the share of ICT in total manufacturing exports, value added, and R&D)

6ZHGHQ
,UHODQG
)LQODQG

8.
)UDQFH
1HWKHUO�

*HUPDQ\
,WDO\

'HQPDUN
%HOJLXP
3RUWXJDO

6SDLQ
$XVWULD
*UHHFH

/X[HPE�

86$
-DSDQ

$XVWUDOLD
&DQDGD
1RUZD\

� � ��

3URGXFWLRQ�������

)LQODQG
,UHODQG
*UHHFH

,WDO\
6ZHGHQ
3RUWXJDO
1HWKHUO�
6SDLQ

)UDQFH
*HUPDQ\
'HQPDUN

8.
$XVWULD
%HOJLXP
/X[HPE�

&DQDGD
86$

-DSDQ
1RUZD\
$XVWUDOLD

� � �� �� �� �� ��

7HFKQRORJ\�������

,UHODQG
1HWKHUO�
)LQODQG

8.
6ZHGHQ
)UDQFH

'HQPDUN
*HUPDQ\
3RUWXJDO

6SDLQ
%HOJLXP�/X[�

,WDO\
*UHHFH
$XVWULD

-DSDQ
86$

$XVWUDOLD
&DQDGD
1RUZD\

� � �� �� ��

7UDGH�������

Note: Missing horizontal bar indicates, that data concerning the country in question was not used in the
dynamic analysis. The vertical gridline indicates the unweighted average of the available EU
countries.

Source: OECD (2001); Eurostat Datashop at Statistics Finland (2000), OECD (2000b).

,Q�DGGLWLRQ�WR�WKH�FURVV�VHFWLRQ�VSHFLDOL]DWLRQ�SDWWHUQV�RI�FRXQWULHV��LW�LV�RI�JUHDW�LQWHUHVW
WR�H[SORUH�ZKHWKHU��DQG� LQ�ZKLFK�ZD\V�� WKH�VSHFLDOL]DWLRQ�SDWWHUQV�KDYH� FKDQJHG�RYHU
WLPH�� 7KH� G\QDPLF� PRYHPHQWV� LQ� WKH� GLVWULEXWLRQ� RI� JLYHQ� SDUDPHWHUV� FDQ� EH
HPSLULFDOO\�LQYHVWLJDWHG�E\�XVLQJ�FRQYHUJHQFH�PHDVXUHV�

������0HDVXULQJ�FKDQJHV�LQ�,&7�VSHFLDOL]DWLRQ

:H� XVH� D� VLPSOH� PHDVXUH� RI� s�FRQYHUJHQFH� �VHH� )ULHGPDQ� ������� WKH� FRHIILFLHQW� RI
YDULDWLRQ�� WR� FDSWXUH� LQWHU�WHPSRUDO� FKDQJHV� LQ� WKH� GLVWULEXWLRQ� RI� WKH� YDULDEOHV
GHVFULELQJ� WKH� ,&7� VSHFLDOL]DWLRQ�� 6KULQNLQJ� YDULDQFH� RYHU� WLPH� LQGLFDWHV� WKDW� WKH
VDPSOHG� JURXS� LV� FRQYHUJLQJ� LQ� WHUPV� RI� WKH� FKDUDFWHULVWLF� LQ� TXHVWLRQ� �%R\OH� DQG
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0F&DUWK\� �������� 7KXV�� LQ� WKH� FURVV�FRXQWU\� VHWWLQJ�� s�FRQYHUJHQFH� PHDQV� WKDW
RULJLQDOO\�SRRUO\�SHUIRUPLQJ�FRXQWULHV�DUH�FDWFKLQJ�XS�ZLWK�RULJLQDOO\�ZHOO�SHUIRUPLQJ
FRXQWULHV��,Q�RWKHU�ZRUGV��s�FRQYHUJHQFH�VKRZV�ZKHWKHU�WKH�FRXQWULHV�DUH�FRQYHUJLQJ�RU
GLYHUJLQJ�ZLWK�UHVSHFW�WR�WKHLU�,&7�VSHFLDOL]DWLRQ�GXULQJ�WKH�VDPSOH�SHULRG�

:H� DOVR� LQYHVWLJDWH� FKDQJHV� LQ� WKH� RUGLQDO� ,&7� VSHFLDOL]DWLRQ� UDQNLQJV� E\� HPSOR\LQJ
WZR� UDQNV� �VHH� DOVR�.RVNL� DQG�0DMXPGDU� ������� WKH�:LOFR[RQ�0DWFKHG�3DLUV� 6LJQHG
5DQN�7HVW� �VHH�� H�J���0F&ODYH� DQG�%HQVRQ������� DQG�.HQGDOO¶V�:� �VHH�� H�J���.HQGDOO
DQG� *LEERQV� ������� 7KH� :LOFR[RQ� WHVW� PHDVXUHV� ZKHWKHU� WKH� RUGLQDO� UDQNLQJV� RI
FRXQWULHV� KDYH� QRWDEO\� FKDQJHG� EHWZHHQ� HDFK� \HDU� DQG� WKH� EDVH� \HDU� RI� WKH� VWXG\�
ZKHUHDV�.HQGDOO¶V�:�PHDVXUHV�WKH�LQWUD�GLVWULEXWLRQDO�PRELOLW\�RYHU�WKH�ZKROH�SHULRG�
7KH� :LOFR[RQ� DQG� .HQGDOO� WHVWV� FDSWXUH� WKH� SKHQRPHQRQ� RI� OHDSIURJJLQJ�� RU� b�
FRQYHUJHQFH��VHH�$SSHQGL[�%�IRU�WKH�WHVW�VWDWLVWLFV��

$V� .RVNL� DQG� 0DMXPGDU� ������� VKRZ�� WKH� DEVHQFH� RI� s�FRQYHUJHQFH� GRHV� QRW
QHFHVVDULO\�PHDQ�WKDW�FDWFKLQJ�XS�KDV�QRW�WDNHQ�SODFH��7KH�YDULDQFH�RI�WKH�GLVWULEXWLRQ
PD\� QRW� GHFUHDVH� HYHQ� LI� FDWFKLQJ� XS� WDNHV� SODFH�� ZKHQ� LQLWLDOO\� OHVV� VSHFLDOL]HG
FRXQWULHV� LQFUHDVH� VSHFLDOL]DWLRQ� VR� GUDVWLFDOO\� WKDW� WKH\� OHDSIURJ� WKH� LQLWLDOO\� PRUH
VSHFLDOL]HG�FRXQWULHV��7KXV��ERWK�b�FRQYHUJHQFH�DQG�s�FRQYHUJHQFH�PXVW�EH�H[DPLQHG�

:H� H[SORUH� GLVWULEXWLRQDO� FKDQJHV� LQ� ,&7� WUDGH�� SURGXFWLRQ�� DQG� WHFKQRORJ\
VSHFLDOL]DWLRQ� DV� GLVFXVVHG� DERYH��7KH� FRHIILFLHQW� RI� YDULDWLRQ� LV� XVHG� WR�PHDVXUH� WKH
SUHVHQFH� RI� s�FRQYHUJHQFH�� DQG� WKH� .HQGDOO¶V� :� DQG� WKH� :LOFR[RQ� 0DWFKHG�3DLUV
6LJQHG�5DQN�7HVW�LV�XVHG�WR�PHDVXUH�b�FRQYHUJHQFH��L�H���LQWUD�GLVWULEXWLRQDO�FKDQJHV�LQ
WKH�UDQN�RUGHUV�

������&KDQJHV�LQ�,&7�VSHFLDOL]DWLRQ

7KH� LPSRUWDQFH�RI� ,&7� UHODWLYH� WR� RWKHU�PDQXIDFWXULQJ� EUDQFKHV� KDV� LQFUHDVHG� LQ� WKH
����V��7KH�SURSRUWLRQ�RI�YDOXHG�DGGHG�RI�WKH�,&7�VHFWRU�WR�WKDW�RI�PDQXIDFWXULQJ�DV�D
ZKROH�KDV�JURZQ�IURP������SHU�FHQW�WR�����SHU�FHQW�GXULQJ�WKH�SHULRG�RI�����±���

,Q� WHUPV� RI� YDOXH� DGGHG�� -DSDQ� DQG� WKH� 8QLWHG� 6WDWHV� KDYH� EHHQ� DPRQJ� WKH� PRVW
,&7�VSHFLDOL]HG� LQGXVWULDO� FRXQWULHV�� EXW� VRPH� (XURSHDQ� FRXQWULHV� KDYH� UHDFKHG�� DQG
HYHQ� OHDSIURJJHG�� WKHP� GXULQJ� WKH� ����V�� ,UHODQG� KDV� EHHQ� DPRQJ� WKH� WRS� WKUHH
FRXQWULHV�VLQFH�������DQG�6ZHGHQ�DSSHDUHG�WR�EH�WKH�PRVW�VSHFLDOL]HG�FRXQWU\�LQ������
7KH�FRXQWU\�WKDW�KDV�PRVW�SURPLQHQWO\�ULVHQ�ZLWKLQ�WKH�UDQN�RUGHU�LV�)LQODQG��,Q������
)LQODQG�ZDV�WKH�OHDVW�VSHFLDOL]HG�FRXQWU\�LQ�WKH�VDPSOH��ZKHUHDV�LQ������LW�KDG�ULVHQ�WR
WKH� IRXUWK� SODFH��5HJDUGOHVV� RI� WKHVH� IHZ� H[FHSWLRQV�� WKH� VDPSOHG� FRXQWULHV� KDYH� QRW
GUDPDWLFDOO\�PRYHG�ZLWKLQ�WKH�UDQN�RUGHU��6RPH�OHDSIURJJLQJ�KDV�RFFXUUHG�EXW�RXU�GDWD
VXJJHVW� WKDW� WKH� SKHQRPHQRQ� KDV� QRW� EHHQ� VWDWLVWLFDOO\� VLJQLILFDQW�� 7KH� SDLU�ZLVH
FRPSDULVRQV�RI�WKH�:LOFR[RQ�0DWFKHG�3DLUV�6LQJHG�5DQNV�7HVW�DQG�.HQGDOO¶V�:�WKDW
VXJJHVW�WKDW�WKH�VDPSOHG�FRXQWULHV�KDYH�QRW�VLJQLILFDQWO\�b�FRQYHUJHG�

7KH�FRHIILFLHQWV�RI�YDULDWLRQ�IRU�WKH�YDOXH�DGGHG�VKDUH�KDV�LQFUHDVHG�GXULQJ�WKH�VDPSOHG
SHULRG�RI�WLPH��VHH�)LJXUH�����7KLV�LQGLFDWHV�WKDW�WKH�FRXQWULHV�KDYH�EHHQ�GLYHUJLQJ�IURP

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

� :H�PD\�QRWH�KHUH�WKDW�RXU�GHILQLWLRQ�RI�FRQYHUJHQFH�LV�WKH�RQH�XVHG�LQ�WKH�JURZWK�OLWHUDWXUH��.RONR�
��������IRU�H[DPSOH��XVHV�WKH�GHILQLWLRQ�RI�FRQYHUJHQFH�RI�WKH�HFRQRPLFV�RI�JHRJUDSK\�
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RQH�DQRWKHU�LQ�WKHLU�,&7�VSHFLDOL]DWLRQ��,Q�RWKHU�ZRUGV��SUHYLRXVO\�PRUH�,&7�RULHQWDWHG
FRXQWULHV�KDYH�IXUWKHU�LQFUHDVHG�WKHLU�µGLVWDQFH¶�WR�WKH�OHVV�VSHFLDOL]HG�FRXQWULHV�

Figure 2
Coefficients of variation for the R&D and value-added shares of ICT manufacturing
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8QOLNH� YDOXH� DGGHG�� WKH� VKDUH� RI� ,&7�UHODWHG� 5	'� LQ� WKH� PDQXIDFWXULQJ� WRWDO� KDV
GHFUHDVHG�� ,Q� ������ ,&7�UHODWHG� 5	'� ZDV� DSSUR[LPDWHO\� �� SHU� FHQW� RI� WKH� WRWDO
PDQXIDFWXULQJ��ZKHUHDV�WKH�FRUUHVSRQGLQJ�ILJXUH�LQ������ZDV�DERXW���SHU�FHQW�

)LJXUH� �� LOOXVWUDWHV� WKDW� WKH� FRHIILFLHQW� RI� YDULDWLRQ� RI� WHFKQRORJ\� VSHFLDOL]DWLRQ� KDV
FOHDUO\�EHHQ�LQFUHDVLQJ�VLQFH�������7KLV�PHDQV�WKDW�WKH�VDPSOH�FRXQWULHV�KDYH�EHFRPH
LQFUHDVLQJO\�GLYHUJHG�LQ�WKHLU�WHFKQRORJ\�VSHFLDOL]DWLRQ��7KH�YDOXHV�RI�.HQGDOO¶V�:�DQG
WKH�:LOFR[RQ�WHVW�VXJJHVW� WKDW� WKH�UDQNLQJ�KDYH�QRW�FKDQJHG�VLJQLILFDQWO\��&DQDGD�KDV
EHHQ�UHODWLYHO\�WKH�ELJJHVW�LQYHVWRU�LQ�,&7�VSHFLILF�5	'�DOO�\HDUV�H[FHSW�LQ������ZKHQ
)LQODQG��ZKLFK�ZDV�HOHYHQWK�LQ�������EHFDPH�WKH�WRS�FRXQWU\��7KXV��WKH�FRXQWULHV�PRUH
VSHFLDOL]HG�LQ�,&7�UHODWHG�5	'�LQ�WKH�HDUO\�����V�KDYH�IXUWKHU�GULIWHG�DZD\� IURP�WKH
LQLWLDOO\� OHVV� VSHFLDOL]HG� FRXQWULHV��1RWH�� KRZHYHU�� WKDW� WKHUH� DUH� IHZ� H[FHSWLRQV�� H�J��
)LQODQG�� ,Q� RWKHU� ZRUGV�� WKHUH� LV� D� FOHDU� SDWWHUQ� RI� LQFUHDVLQJ� ,&7� WHFKQRORJ\
VSHFLDOL]DWLRQ�

7KH�JURZWK�RI�,&7�SURGXFWLRQ�LV�UHIOHFWHG�LQ�WUDGH�SDWWHUQV��,Q�������,&7�DFFRXQWHG�IRU
���SHU�FHQW�RI�PDQXIDFWXULQJ�H[SRUWV��LQ������WKH�FRUUHVSRQGLQJ�ILJXUH�ZDV�DOPRVW���
SHU�FHQW� DPRQJ� WKH�VDPSOH�FRXQWULHV��:LWKRXW� ,UHODQG�±ZKLFK�KDV�EHHQ� WKH�PRVW� ,&7
H[SRUW�RULHQWDWHG�FRXQWU\�LQ�WKH�VDPSOH�VLQFH�����²WKH�QRQ�(XURSHDQ�FRXQWULHV�ZRXOG
GRPLQDWH�WKH�SLFWXUH��-DSDQ�DQG�WKH�8QLWHG�6WDWHV�KDYH�EHHQ�DPRQJ�WKH�WKUHH�PRVW�,&7
H[SRUW�VSHFLDOL]HG�FRXQWULHV��UHVSHFWLYHO\��IURP������WR������

)LJXUH���VKRZV�WKDW�WKH�FRHIILFLHQW�RI�YDULDWLRQ�RI�,&7�WUDGH�VSHFLDOL]DWLRQ�KDV��XQOLNH�LQ
WKH�FDVHV� RI� SURGXFWLRQ� DQG� WHFKQRORJ\�� GHFUHDVHG� IURP������ WR� ������7KXV�� LQLWLDOO\
OHVV� VSHFLDOL]HG�FRXQWULHV�KDYH�EHHQ� FDWFKLQJ�XS��7KH�.HQGDOO¶V�:�DQG� WKH�:LOFR[RQ
WHVWV�VXJJHVW��KRZHYHU��WKDW�QR�OHDSIURJJLQJ�KDV�WDNHQ�SODFH�
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Figure 3
Coefficient of variation for the export share of ICT goods
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,Q�VXPPDU\��RXU�GDWD�VXJJHVW�WKDW�WKH�VDPSOH�FRXQWULHV�KDYH�GLYHUJHG�IURP�HDFK�RWKHU
LQ� ,&7� SURGXFWLRQ� DQG� WHFKQRORJ\� VSHFLDOL]DWLRQ�� EXW� FRQYHUJHG� LQ� ,&7� WUDGH
VSHFLDOL]DWLRQ�� 7KLV� PHDQV� WKDW� HYHQ� WKRXJK� WKH� SURGXFWLRQ� DQG� LQQRYDWLRQ� RI� ,&7
PDQXIDFWXULQJ�LV�LQFUHDVLQJO\�FRQFHQWUDWHG�LQ�FHUWDLQ�FRXQWULHV��WUDGH�RI�,&7�SURGXFWV�LV
PRUH� HYHQO\� GLVWULEXWHG�� ,W� VHHPV� SODXVLEOH� WKDW� WKLV� KDV� KDSSHQHG� GXH� WR� VXEVWDQWLDO
SURGXFWLRQ�DQG�GLVWULEXWLRQ�QHWZRUNLQJ�RI�WKH�,&7�VHFWRU��,Q�RWKHU�ZRUGV��WKLV�PD\�EH�D
FRQVHTXHQFH� RI� ,&7� ILUPV� EX\LQJ� UHODWLYHO\� ODUJH� VKDUHV� RI� WKHLU� LQWHUPHGLDWH� LQSXWV
IURP�DEURDG�DQG�IXUWKHU�SURFHVVLQJ�WKHP�LQWR�WKH�ILQDO�H[SRUW�SURGXFWV��$OVR�LQFUHDVLQJ
µWUDQVLW¶� WUDQVSRUWDWLRQ� RI� ,&7� SURGXFWV²GXH� WR� WUDGH� OLEHUDOL]DWLRQ� DQG� FKDQJLQJ
EXVLQHVV�ORJLVWLFV²PD\�KDYH�VXEVWDQWLDOO\�LQIOXHQFHG�WKH�LQWHU�WHPSRUDO�FKDQJHV�LQ�,&7
WUDGH�VSHFLDOL]DWLRQ�SDWWHUQV�

��� 5HJLRQDO�,&7�VSHFLDOL]DWLRQ

$ERYH�ZH�KDYH�HVWDEOLVKHG�ZKLFK�(8�FRXQWULHV�VHHP�WR�EH�VSHFLDOL]HG�LQ�,&7�DQG�KRZ
VSHFLDOL]DWLRQ�SDWWHUQV�KDYH�FKDQJHG�RYHU�WLPH��'XH�WR�GDWD�OLPLWDWLRQV��ZH�DUH�XQDEOH�WR
FRQGXFW�D�VLPLODU�DQDO\VLV�DW�WKH�UHJLRQDO�OHYHO��:H�XVH�D�PDSSLQJ�WHFKQLTXH�LQ�RUGHU�WR
JHW�VRPH�LGHD�RI�WKH�FOXVWHULQJ�RI�WKH�,&7�VHFWRU�ZLWKLQ�(8�FRXQWULHV��)LJXUH����

)LJXUH���LOOXVWUDWHV�WKH�ORFDWLRQV�RI�,&7�UHODWHG�ILUPV�LQ�WKH�(8�DUHD��$�GRW�UHSUHVHQWV
RQH�EXVLQHVV�HVWDEOLVKPHQW�DQG�WKH�JUH\�DUHDV�LQGLFDWH�WKH�UHODWLYH�VKDUH�RI�,&7�ILUPV�DW
WKH�FRXQWU\�OHYHO�

)URP� )LJXUH� �� LW� LV� LPPHGLDWHO\� REYLRXV� WKDW� ,&7� VHFWRU� DFWLYLWLHV� VHHP� WR� EH
FRQFHQWUDWHG� LQ�XUEDQ� FHQWUHV��:KLOH� WKLV� LV� LQGHHG�TXLWH� LQWXLWLYH�� WKLV� WHQGHQF\�GRHV
GHSHQG�RQ�WKH�W\SH�RI�EXVLQHVV�LQ�TXHVWLRQ��+D]OH\���������IRU�H[DPSOH��XVHV�D�VLPLODU
WHFKQLTXH�LQ�VWXG\LQJ�IRUHVW�UHODWHG�EXVLQHVVHV�LQ�WKH�(8�DUHD�DQG�GLG�QRW�ILQG�D�VLPLODU
SDWWHUQ�
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Figure 4
Locations of ICT-related business establishments with the EU

Note: The map shows a dot for each business establishment found at the source under the categories
Information Technology and Telecommunications Industry, a total of over 11,000 establishments.
Dots are randomly distributed within the postal code in question. Distributors and retailers excluded.
Information is self-reported by the firms. A firm may comprise of several establishments. Dark grey
highlight indicates, that over 4% of the non-distributors / non-retailers in the country are ICT firms.
Light grey (white) indicates countries where the corresponding figure is 2.5–4% (below 2.5%).

It seems that there are two blocs of European ICT activity. The larger central European bloc–the
‘great central banana’–begins in the greater London area and proceeds via Randstad (Netherlands)
through Germany’s industrial heartland and ends in northern Italy. The smaller Scandinavian bloc–
the ‘small Nordic potato’–covers the Helsinki and Stockholm metropolitan areas. There are,
however, ICT concentrations outside these two blocs, e.g., Paris metropolitan area. Similar blocs
can be recognized by analysing regional labour force statistics (Appendix A).

Source: Data extracted from The Europages CD-Rom 2001.
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$V� VXFK�� WKH� GHQVLWLHV� RI� µGRWV¶� FDQQRW� EH� FRPSDUHG� DFURVV� FRXQWULHV�� VLQFH� WKH
SRSXODWLRQ� GHQVLW\� DQG� RWKHU� IDFWRUV� YDU\� JUHDWO\� IURP� RQH� FRXQWU\� WR� WKH� QH[W�� 7KH
VKDGHG�DUHDV��ZKLFK�PD\�EH�XVHG�IRU�FURVV�FRXQWU\�FRPSDULVRQV��LQ�)LJXUH���VXJJHVWV�
WKDW�WKHUH�VHHPV�WR�EH�D�QRUWK�VRXWK�GLYLVLRQ�LQ�,&7�LQWHQVLW\�

� &RQFOXVLRQV

,Q� DFFRUGDQFH� ZLWK� SUHGLFWLRQV� RI� WKH� QHZ� JURZWK� WKHRU\� DQG� WKH� QHZ� HFRQRPLF
JHRJUDSK\�� RXU� GDWD� VKRZ� WKDW� WKHUH� VHHPV� WR� EH� D� FOHDU� WHQGHQF\� RI� ,&7� UHODWHG
SURGXFWLRQ� DQG� LQQRYDWLRQ� WR� FOXVWHU� JHRJUDSKLFDOO\�� 2XU� HPSLULFDO� H[SORUDWLRQV� DOVR
LQGLFDWH�WKDW�UHJLRQDO��FRXQWU\�OHYHO��VSHFLDOL]DWLRQ�RQ�,&7�KDV�LQFUHDVHG�LQ�WKH�����V�

7KUHH�(XURSHDQ�FRXQWULHV²)LQODQG�� ,UHODQG�DQG�6ZHGHQ²DUH�FXUUHQWO\� VSHFLDOL]HG� LQ
,&7�SURGXFWLRQ��WHFKQRORJ\�DQG�WUDGH��(VSHFLDOO\�LQ�)LQODQG��WKH�UROH�RI�,&7�KDV�JURZQ
VXEVWDQWLDOO\�GXULQJ�WKH�SDVW�GHFDGH��,Q�WKH�EHJLQQLQJ�RI�����V��)LQODQG�ZDV�RQH�RI�WKH
OHDVW� ,&7�VSHFLDOL]HG� LQGXVWULDO� FRXQWULHV�� QRZ� LWV� DPRQJVW� WKH� PRVW� ,&7�LQWHQVLYH
FRXQWULHV� LQ� WKH� ZRUOG�� $V� D� UXOH�� KRZHYHU�� WKH� UDQNLQJV� RI� WKH� VDPSOH� FRXQWULHV
DFFRUGLQJ�WR�WKH�WKUHH�PHDVXUHV�XVHG�KDYH�FKDQJHG�UHODWLYHO\�OLWWOH�

2XU�DQDO\VLV�VXJJHVWV�WKDW�FHUWDLQ�FRXQWULHV�KDYH�EHFRPH�UHODWLYHO\�PRUH�VSHFLDOL]HG�LQ
,&7�SURGXFWLRQ�DQG�5	'�WKDQ�RWKHUV�GXULQJ�WKH�����V��L�H���FRXQWULHV�KDYH�GLYHUJHG��,Q
WHUPV�RI�H[SRUW�VSHFLDOL]DWLRQ��KRZHYHU��WKH�FRXQWULHV�VHHP�WR�KDYH�FRQYHUJHG��L�H���WKH\
KDYH� EHFRPH� PRUH� VLPLODU�� &RQYHUJHQFH� LQ� H[SRUW� VSHFLDOL]DWLRQ� VWUHVVHV� WKH
LQFUHDVLQJO\�LPSRUWDQW�UROH�RI�SURGXFWLRQ�DQG�GLVWULEXWLRQ�QHWZRUNLQJ�LQ�WKH�VHFWRU��7KH
WUDGH�RI� ,&7�SURGXFWV�� LQWHUPHGLDWH�JRRGV��DQG�FRPSRQHQWV�KDV�UDSLGO\� LQFUHDVHG�DV�D
FRQVHTXHQFH�RI�WKH�QHZ�SURGXFWLRQ�PRGHV�DQG�GLVWULEXWLRQ�V\VWHPV��7KLV�VXJJHVWV��WKDW
JUHDW� FDXWLRQ� VKRXOG� EH� H[HUFLVHG� LQ� LQWHUSUHWLQJ� H[SRUW�VSHFLDOL]DWLRQ� ILJXUHV� DFURVV
FRXQWULHV�� ([SRUW� VSHFLDOL]DWLRQ� PD\� RU� PD\� QRW� EH� DQ� LQGLFDWLRQ� RI� FRPSDUDWLYH
DGYDQWDJH�LQ�,&7�UHODWHG�JRRGV�

$V�RXU�PDSSLQJ�H[HUFLVH�LOOXVWUDWHV��,&7�UHODWHG�EXVLQHVVHV�LQ�(XURSH�DUH�FRQFHQWUDWHG
DURXQG� PDMRU� XUEDQ� FHQWUHV�� 7KH� µJUHDW� FHQWUDO� �RU� EOXH�� EDQDQD¶� LV� D� ZHOO�NQRZQ
FRQFHSW� LQ� WKH� OLWHUDWXUH�� YDULRXV� VWXGLHV� RQ� HFRQRPLF� JURZWK� UHJLRQV� KDYH� LGHQWLILHG
WKLV� VKDSH�� FRYHULQJ� DQ� DUHD� IURP� /RQGRQ� YLD� 5DQGVWDG� WKURXJK� LQGXVWULDO� DUHDV� RI
*HUPDQ\�DQG�6ZLW]HUODQG�WR�QRUWKHUQ�,WDO\��,Q�DGGLWLRQ�WR�WKH�µEDQDQD¶��ZH�ILQG�D�µVPDOO
1RUGLF�SRWDWR¶�FRYHULQJ� WKH�PHWURSROLWDQ�DUHDV�RI�6WRFNKROP�DQG�+HOVLQNL��7KH�PDMRU
GLIIHUHQFH�EHWZHHQ�WKH�WZR�VWURQJ�(XURSHDQ�,&7�EORFV�LV�WKDW�WKH�LQGXVWULDO�DFWLYLWLHV�LQ
WKH� µ%DQDQD¶� LV�PRUH� IRFXVHG�RQ� LQIRUPDWLRQ� WHFKQRORJ\� �,7���ZKHUHDV� WKH� µ3RWDWR¶� LV
PRUH� IRFXVHG� RQ� FRPPXQLFDWLRQ� WHFKQRORJ\� �&7��� ,W� VHHPV� WKDW� HYHQ� WKRXJK� RXU
DQDO\VLV�VKRZV�D�QRWDEOH�FRXQWU\�OHYHO�VSHFLDOL]DWLRQ�LQ�,&7��EXVLQHVVHV�ZLWKLQ�WKH�(8
DUH�FRQFHQWUDWHG�LQ�WKH�VSDWLDO�FOXVWHUV�WKDW�GR�QRW�UHVSHFW�QDWLRQDO�ERUGHUV�

,W� LV� FXUUHQWO\� XQFOHDU�� KRZ� WKH� �WHFKQRORJLFDO�� FRQYHUJHQFH� RI� ,7�� &7�� FRQVXPHU
HOHFWURQLFV�� DQG� WKH� FRQWHQW� LQGXVWU\� ZLOO� FKDQJH� WKH� ORFDWLRQDO� SDWWHUQV� RI� (XURSHDQ
,&7�� 8QWLO� QRZ�� GHYHORSPHQWV� LQ� WKH� SURGXFWLRQ� DQG� XVH� RI� ,&7� KDYH� FOHDUO\� EHHQ
GULYHQ� E\� WHFKQRORJ\�� ,W� VHHPV� SODXVLEOH� WR� DUJXH� WKDW� DV� WKH� WHFKQRORJ\� JRHV
PDLQVWUHDP�� VXFFHVVIXO� FRPSHWLWLRQ� LQ� WKH� µLQIRUPDWLRQ� LQGXVWU\¶� ZLOO� UHTXLUH� VROLG
XQGHUVWDQGLQJ� RI� WKH� G\QDPLFV� RI� WKH� FRQWHQW� LQGXVWU\�� ZKLFK�PD\� LQ� WXUQ� UHTXLUH� DW
OHDVW�VRPH�SUHVHQFH�RI�PDQXIDFWXUHUV�DQG�VHUYLFH�SURYLGHUV�LQ�PDMRU�FHQWUHV�RI�FRQWHQW
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SURYLVLRQ�� &XUUHQWO\� PXFK� RI� SURIHVVLRQDOO\� HGLWHG� FRQWHQW� LQ� WKH� ,QWHUQHW� RULJLQDWHV
IURP�0DQKDWWDQ��6DQ�)UDQFLVFR��RU�/RQGRQ��+ROO\ZRRG�RYHUZKHOPLQJO\�GRPLQDWHV�WKH
HQWHUWDLQPHQW�LQGXVWU\��1HZ�<RUN�DQG�/RQGRQ�DUH�FHQWUHV�RI�PXVLF�EXVLQHVV��$V�IDU�DV
(XURSH�LV�FRQFHUQHG��UDGLR��WHOHYLVLRQ��QHZVSDSHUV��DQG�PDJD]LQHV�DUH�ODUJHO\�QDWLRQDO�
QRW�OHDVW�EHFDXVH�RI�OLQJXLVWLF�UHDVRQV��,W�LV�QRW�LPSODXVLEOH�WR�DUJXH�WKDW�LQ�WKH�FRPLQJ
\HDUV��WKH�WHFKQRORJLFDO�FRQYHUJHQFH�ZLOO�IXUWKHU�LQFUHDVH�WKH�VSDWLDO�FOXVWHULQJ�RI� ,&7
SURGXFWLRQ� DQG� LQQRYDWLYH� DFWLYLW\�� .RONR� �������� RQ� WKH� RWKHU� KDQG�� VXJJHVWV� WKDW
FHQWULIXJDO�IRUFHV�GRPLQDWH�LQ�WKH�KLJK� ,7�LQWHQVLYH�86�LQGXVWULHV�DIWHU�FRQWUROOLQJ�IRU
UHJLRQDO� ODERXU� IRUFH� FRPSRVLWLRQ� DQG� WKH� QDWXUH� RI� WKH� LQGXVWU\�� 7ZR� SRLQWV� DUH�
KRZHYHU�� QRWHZRUWK\�� DYDLODELOLW\� RI� KLJK�VNLOOHG� ODERXU� LV� LQGHHG� RQH� RI� WKH� NH\
UHDVRQV�IRU�D�ILUP�WR�ORFDWH�ZLWKLQ�D�FOXVWHU�RI�VLPLODU�EXVLQHVVHV��DQG�WKDW� WKH�KLJK�,7
LQGXVWULHV�DUH�QRW�GLUHFWO\�FRPSDUDEOH� WR� WKH� ,&7�VHFWRU��QRW� OHDVW�EHFDXVH� WKH� ODWWHU� LV
ODUJHO\�FRPSULVHG�RI�PDQXIDFWXULQJ�UHODWHG�DFWLYLWLHV�

2QH� RI� WKH�PDLQ�PHVVDJHV� IURP� WKH� SROLF\� SRLQW� RI� YLHZ� LV� WKDW� WKHUH� VHHPV� WR� EH� D
FHUWDLQ� SDWK� GHSHQGHQFH�� FRXQWULHV� ZLWK� VWURQJ� ,&7� VHFWRUV� WHQG� WR� VWUHQJWKHQ� WKHLU
SRVLWLRQV²OHDSIURJJLQJ� LV� GLIILFXOW�� 7KLV� XQGHUOLQHV� WKH� QHHG� WR� DYRLG� ZLVK�GULYHQ
SROLFLHV�RI�µJUHDW�OHDSV�IRUZDUG¶�WR�WKH�IRUHIURQW�RI�,&7�SURYLVLRQ��,W�PLJKW�EH�EHWWHU�WR
EXLOG�RQ�H[LVWLQJ�VWUHQJWKV�DQG�PDNH�WKH�PRVW�RI�,&7�XVH�

,W�LV�HYLGHQW�WKDW�EHLQJ�D�ODUJH�SURGXFHU�RI�,&7�LV�QRW�D�QHFHVVDU\�FRQGLWLRQ�IRU�EHLQJ�DQ
DGYDQFHG�XVHU�RI�,&7��,Q�OLJKW�RI�HFRQRPLF�KLVWRU\�WKH�XVH�RI�QHZ�WHFKQRORJLHV�LV��LQ�WKH
ORQJ� UXQ�� PRUH� LPSRUWDQW� WKDQ� MXVW� SURYLVLRQ�� 7KLV� HPSKDVL]HV� WKH� UROH� RI� GLIIXVLRQ
SROLFLHV�

2XU� GDWD� RQ� ,&7�UHODWHG� EXVLQHVVHV� LQGLFDWH� WKDW� FOXVWHULQJ� GRHV� QRW� QHFHVVDU\� REH\
QDWLRQDO� ERUGHUV�� 7KLV� LPSOLHV� WKDW� IRFXVLQJ� RQ� QDWLRQDO� SROLFLHV� LV� LQVXIILFLHQW� DQG
UDWKHU�XQGHUOLQHV�WKH�LPSRUWDQFH�ORFDO�DQG�RU�UHJLRQDO�SROLFLHV�LQ�SURPRWLQJ�,&7�
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$SSHQGL[�$��6WDWLVWLFDO�VXSSOHPHQW

Table A1
Sectoral distribution of ICT employment and value added, 1997

,&7�YDOXH�DGGHG�E\�VHFWRU����

0DQXIDFWXULQJ 7HOHFRPP� 2WKHU�VHUYLFHV 0DQXIDFWXULQJ 7HOHFRPP� 2WKHU�VHUYLFHV

$XVWULD �� �� �� �� �� ��

%HOJLXP �� �� �� �� �� ��

'HQPDUN �� �� �� ± ± ±

)LQODQG �� �� �� �� �� ��

)UDQFH �� �� �� �� �� ��

*HUPDQ\ �� �� �� �� �� ��

*UHHFH ± ± ± ± ± ±

,UHODQG �� �� �� ± ± ±

,WDO\ �� �� �� �� �� ��

1HWKHUODQGV �� �� �� �� �� ��

3RUWXJDO �� �� �� �� �� ��

6SDLQ ± ± ± ± ± ±

6ZHGHQ �� �� �� �� �� ��

8. �� �� �� �� �� ��

(8�
 �� �� �� �� �� ��

-DSDQ �� �� �� �� �� ��

86$ �� �� �� �� �� ��

,&7�HPSOR\PHQW�E\�VHFWRU����

Note: * = figures refer to the unweighted means of the available countries.

Source: OECD (2000a).

Table A2
ICT market size and number of enterprises, 1997

0DQXIDFWXULQJ 7HOHFRPP� 2WKHU�VHUYFLHV 0DQXIDFWXULQJ 7HOHFRPP� 2WKHU�VHUYLFHV

$XVWULD �� � �� ��� ��� �����

%HOJLXP � � �� ± ± ±

'HQPDUN � � ± ��� ��� ������

)LQODQG � � �� ��� ��� �����

)UDQFH �� �� ± ����� ��� ������

*HUPDQ\ �� �� ± ����� ± ±

*UHHFH ± ± ± ± ± ±

,UHODQG � ± ± ��� ± �����

,WDO\ �� �� �� ������ ��� ������

1HWKHUODQGV �� � � ± ± ±

3RUWXJDO � � � ��� ��� �����

6SDLQ �� �� ± ����� ± ±

6ZHGHQ �� � �� ����� ��� ������

8. �� �� ��� ����� ����� ������

(8�
 ��� ��� ��� ������ ����� �������

-DSDQ ��� �� �� ������ ����� ������

86$ ��� ��� ��� ������ ������ �������

,PSOLHG�PDUNHW�VL]H��EQ�333�86�� 1XPHU�RI�HQWHUSULVHV

Note: * = figures refer to the sums of the available countries.

Source: OECD (2000a).



��

Table A3
Share of foreign affiliates of the national manufacturing value added

2IILFH�DFFRXQWLQJ�DQG� 79��UDGLR��
FRPSXWLQJ�PDFKLQHU\� FRPPXQLFDWLRQV��HWF��HTXLSPHQW

�����,6,&�UHY���� ������,6,&�UHY�����

)LQODQG������� ���� �����������

,UHODQG������� ���� ������������

6ZHGHQ������� ���� �����������

8.������� ���� ������������

Note: Data available only on two-digit industries.

Source: OECD (1999b).

Table A4
Percentage shares of ICT manufacturing exports, 1998

,QGXVWU\� ���� ���� ���� ���� ���� ���� ����

6KRUW�QDPH�

&
R
P
S
X
WH
UV
��
H
WF
�

&
D
E
OH
V�
D
Q
G
�Z
LU
H
V

&
R
P
S
R
Q
H
Q
WV
��
H
WF
�

7
H
OH
FR
P
P

&
R
Q
VX
P
H
U�
H
OH
FW
U�

,Q
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P
H
Q
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3
UR
FH
VV
�F
R
Q
WU
R
O�H
T

$XVWULD �� � �� �� �� �� �

%HOJLXP �� � �� �� �� � �

'HQPDUN �� � � �� �� �� �

)LQODQG �� � � �� �� � �

)UDQFH �� � �� �� �� �� �

*HUPDQ\ �� � �� �� � �� �

*UHHFH �� �� � �� �� �� �

,UHODQG �� � �� � � � �

,WDO\ �� � �� �� � �� �

1HWKHUODQGV �� � �� � � � �

3RUWXJDO � �� �� � �� � �

6SDLQ �� �� �� �� �� � �

6ZHGHQ � � � �� �� � �

8. �� � �� �� � �� �

(8�PHDQ�
 �� � �� �� �� �� �

-DSDQ �� � �� �� �� � �

86$ �� � �� �� � �� �

Note: * Unweighted means of the percentage shares of the EU countries.

Source: OECD (2001).



��

Table A5
Measures of s and b convergence of ICT specialization in production, exports and R&D

Production Exports R&D

Year
s

convergence

Wilcoxon Z
(compared to
year 1991)

s
convergence

Wilcoxon Z
(compared to
year 1989)

s
convergence

Wilcoxon Z
(compared to
year 1991)

1989 0.170 0.000 *

1990 ����� 0.683 0.000 *

1991 ����� 0.658 0.000 * 0.368

1992 ����� �������
 0.625 -0.277 * 0.369 -0.432 *

1993 ����� �������
 0.617 -0.277 * 0.366 -0.320 *

1994 ����� �������
 0.603 -0.302 * 0.380 -0.387 *

1995 ����� �������
 0.619 -0.187 * 0.402 -0.281 *

1996 ����� �������
 0.604 -0.000 * 0.429 -0.079 *

1997 �������
 0.597 -0.361 * 0.437 -0.095 *

1998 0.575

Note: * means that H0 hypothesis cannot be rejected at the 0.01 level.

Table A6
Kendall’s W for specialization in production, exports and R&D

Period Kendall’s W c 2

Production 1990-97 0.858 78.069 *

Exports 1989-98 0.974 163.32 *

R&D 1991-97 0.891 99.821 *

Note: * means that H0 hypothesis (‘complete agreement’ across years) cannot be rejected at the 0.01
level.
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Table A7
Top twelve regions in terms of ITCE occupational intensity, 1999

1XPEHU�RI�,7&(�HPSOR\HHV
&RXQWU\ 5HJLRQ �WKRXVDQG� ��,7&(

6ZHGHQ 6WRFNKROP �������������� �������������

)UDQFH ÌOH�GH�)UDQFH ��������������� �������������

1HWKHUODQGV 8WUHFKW �������������� �������������

)LQODQG 8XVLPDD �������������� �������������

1HWKHUODQGV =XLG�+ROODQG �������������� �������������

8. %HUNVKLUH��%XFNV��2[IRUGVKLUH �������������� �������������

1HWKHUODQGV 1RRUG�+ROODQG �������������� �������������

%HOJLXP 5pJ��%UX[HOOHV�&DS� �������������� �������������

%HOJLXP %UDEDQW�:DOORQ ������������� �������������

$XVWULD :LHQ �������������� �������������

8. %HGIRUGVKLUH��+HUWIRUGVKLUH �������������� �������������

8. ,QQHU�/RQGRQ �������������� �������������

Note: Regions with data too low to be reliable excluded. UK data for 1998. No data available for
Ireland. ITCE consists of the following International Standard Classification of Occupations
(ISCO): computer professionals (ISCO 213), computer associate professionals (ISCO 312), and
optical and electronic equipment operators (ISCO 313).

Source: EMERGENCE Newletter 3/2001 (IES; Eurostat: Community Labour Force Survey).

Table A8
Top twelve regions in terms of IT sector employment intensity, 1999

1XPEHUV�HPSOR\HG
�LQ�,7�VHFWRUV ��RI�WRWDO�HPSOR\PHQW

&RXQWU\ 5HJLRQ �WKRXVDQG� LQ�,7�VHFWRU

8. %HUNVKLUH��%XFNV��2[IRUGVKLUH ������������������ �����������������

6ZHGHQ 6WRFNKROP ������������������ �����������������

8. %HGIRUGVKLUH��+HUWIRUGVKLUH ������������������ �����������������

)UDQFH ÌOH�GH�)UDQFH ������������������� �����������������

8. 6XUUH\��(DVW�:HVW�6XVVH[ ������������������ �����������������

)LQODQG 8XVLPDD ������������������ �����������������

8. $YRQ��*ORXFHVWHUVKLUH��:LOWVKLUH��1��6RPHUVHW ������������������ �����������������

8. +DPSVKLUH��,VOH�RI�:LJKW ������������������ �����������������

1HWKHUODQGV 8WUHFKW ������������������ �����������������

6SDLQ &RPPXQLGDG�GH�0DGULG ������������������ �����������������

,WDO\ /D]LR ������������������ �����������������

*HUPDQ\ 2EHUED\HP ������������������ �����������������

Note: Regions with data too low to be reliable excluded. UK data for 1998. No data available for
Ireland. IT consists of the following branches: manufacture of office machinery and computers
(NACE 30), and computer and related activities (NACE 72).

Source: EMERGENCE Newletter 3/2001 (IES; Eurostat: Community Labour Force Survey).
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Table A9
OECD trade top ten ICT manufactures in 1998: net exports

(exports–imports) by country (value, $1,000,000)
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$XVWULD ������ ��� ������ ������ ����� ������ ������ ������ ������ �����

%HOJLXP�/X[� ������ ������ ����� ������ ����� ���� ������ ����� ����� �����

'HQPDUN ������ ������ ������ ������ ������ ����� ������ ����� ������ �����

)LQODQG ������ ������ ������ ���� ������ ������ ����� ���� ����� �����

)UDQFH ������� ����� ������ ������ ���� ������ ����� ���� ����� �����

*HUPDQ\ ������� ������� ������� ������� ������ ������ ������ ������ ����� ������

*UHHFH ������ ����� ����� ����� ���� ������ ����� ������ ������ �����

,UHODQG ������ ���� ������ ����� ���� ����� ����� ����� ����� �����

,WDO\ ������ ������� ������ ������ ����� ������� ���� ������ ����� �����

1HWKHUODQGV ������� ����� ������ ����� ����� ������ ������ ������ ������ �����

3RUWXJDO ������ ����� ����� ������ ����� ������ ����� ������ ������ �����

6SDLQ ������ ����� ������ ����� ������ ������ ������ ����� ������ �����

6ZHGHQ ������ ������ ������ ������ ������ ������ ������ ����� ����� �����

8. ������� ������ ������� ������ ������ ������ ������ ����� ������ �����

-DSDQ ������ ������ ������ ������ ������ ����� ������� ����� ������ ������

86$ ������� ������ �������� �������� ������ ������ ������ ������� ����� ������

Note: * Product names refer to the following HS commodity classes:

Computer parts and accessories (HS code 847330): Parts and accessories of automatic data
processing machines, optical readers, and machines for transcribing data, etc. and units thereof.

Digital integrated circuits (HS code 854211): Monolithic (elements inseparably associated)
integrated circuits, digital.

Computer storage units (HS code 847193): Magnetic and optical storage units (hard drives, etc.),
whether or not presented with the rest of a system.

Computer input and output units (HS code 847192): Computer input and/or output units
(keyboards, displays, printers etc.), whether or not presented with the rest of a system, etc.

Non-digital integrated circuits (HS code 854219): Monolithic (elements inseparably associated)
integrated circuits, not elsewhere specified (not digital or hybrid), including unmounted chips,
dice, and wafers as well as analogue and mixed signal units.

Central processing units (HS code 847191): Digital processing units, whether or not presented
with the rest of a system, etc.

Mobile communication devices (HS code 852520): Radio- or telegraphic transmission devices
incorporating reception apparatus (two-way radios, cellular phones, etc.).

Colour televisions (HS code 852810): Colour television receivers, video monitors and projectors.

Line communication equipment (HS code 851790): Parts of electrical apparatus for line
telephone or line telegraphy, including cordless handsets, apparatus for carrier-current line
systems or for digital line systems, videophones, etc.

Wireless communication eq. parts (HS code 852990): Parts solely or principally for
radiotelephony or radio broadcasting transmission apparatus; radar, navigation or remote-control
apparatus; radiotelephony or radio broadcasting reception apparatus; and television, video
monitors or projectors.

Source: OECD International Trade by Commodities Statistics, Harmonized System CD-ROMs
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$SSHQGL[�%��)RUPXODH

7KH�:LOFR[RQ�0DWFKHG�3DLUV�6LJQHG�5DQN�7HVW�VWDWLVWLF�LV�FDOFXODWHG�DV�IROORZV�
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ZKHUH�7�� �WKH�VPDOOHU�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�UDQN�VXPV��7KH�K\SRWKHVLV�WKDW�WKH
SUREDELOLW\�GLVWULEXWLRQV�RI�WKH�UDQNLQJV�RI�WKH�FRXQWULHV�IRU�WKH�WZR�\HDUV�FRQVLGHUHG�DUH
LGHQWLFDO²L�H�� WKDW� WKHUH� LV�QR�b�FRQYHUJHQFH²FDQ�EH� UHMHFWHG� LI� ] �JHWV� VXFK� D�YDOXH
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ZKHUH�P� LV� WKH�QXPEHU�RI� UDQNLQJV��Q� LV� WKH�QXPEHU�RI� FRXQWULHV� DQG�6� LV� WKH� VXP�RI
VTXDUHV� RI� GHYLDWLRQV� RI� WKH� DQQXDO� UDQNLQJV� RI� WKH� FRXQWULHV� DURXQG� WKHLU� PHDQ
UDQNLQJV��.HQGDOO¶V�:�UDQJHV�IURP���WR����,W�JHWV�WKH�YDOXH�RI���LI�WKHUH�LV�QR�PRELOLW\
ZLWKLQ� WKH� GLVWULEXWLRQ�� RU� LI� WKHUH� LV� QR�b�FRQYHUJHQFH�� RYHU� WKH� WLPH� SHULRG� VWXGLHG�
7KH�VPDOOHU�WKH�YDOXH�RI�:��WKH�JUHDWHU�WKH�PRELOLW\�ZLWKLQ�WKH�GLVWULEXWLRQ�

7KH� :LOFR[RQ� WHVW�� XQOLNH� WKH� .HQGDOO¶V� :�� DOVR� WDNHV� LQWR� DFFRXQW� WKH� RUGHUV� RI
PDJQLWXGHV�RI�WKH�GLIIHUHQFHV�LQ�WKH�UDQNHG�REVHUYDWLRQV�
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$SSHQGL[�&��'HILQLWLRQV�RI�WKH�,&7�VHFWRU

7KH�2(&'�GHILQLWLRQ��KWWS���ZZZ�RHFG�RUJ�GVWL�VWL�LW�VWDWV�GHILQ�KWP��,6,&�UHY�����

,&7�PDQXIDFWXULQJ�

���� 0DQXIDFWXUH�RI�RIILFH��DFFRXQWLQJ�DQG�FRPSXWLQJ�PDFKLQHU\

���� 0DQXIDFWXUH�RI�LQVXODWHG�ZLUH�DQG�FDEOH

���� 0DQXIDFWXUH�RI�HOHFWURQLF�YDOYHV�DQG�WXEHV�DQG�RWKHU�HOHFWURQLF�FRPSRQHQWV

���� 0DQXIDFWXUH�RI�WHOHYLVLRQ�DQG�UDGLR�WUDQVPLWWHUV�DQG�DSSDUDWXV�IRU�OLQH�WHOHSKRQ\
DQG�OLQH�WHOHJUDSK\

���� 0DQXIDFWXUH� RI� WHOHYLVLRQ� DQG� UDGLR� UHFHLYHUV�� VRXQG� RU� YLGHR� UHFRUGLQJ� RU
UHSURGXFLQJ�DSSDUDWXV��DQG�DVVRFLDWHG�JRRGV

���� 0DQXIDFWXUH� RI� LQVWUXPHQWV� DQG� DSSOLDQFHV� IRU� PHDVXULQJ�� FKHFNLQJ�� WHVWLQJ�
QDYLJDWLQJ�DQG�RWKHU�SXUSRVHV��H[FHSW�LQGXVWULDO�SURFHVV�FRQWURO�HTXLSPHQW

���� 0DQXIDFWXUH�RI�LQGXVWULDO�SURFHVV�FRQWURO�HTXLSPHQW

6HUYLFHV²JRRGV�UHODWHG�

���� :KROHVDOH�RI�PDFKLQHU\��HTXLSPHQW�DQG�VXSSOLHV

���� 5HQWLQJ�RI�RIILFH�PDFKLQHU\�DQG�HTXLSPHQW��LQFOXGLQJ�FRPSXWHUV�

6HUYLFHV²LQWDQJLEOH�

���� 7HOHFRPPXQLFDWLRQV

���� &RPSXWHU�DQG�UHODWHG�DFWLYLWLHV�

2XU�QDUURZHU�GHILQLWLRQ�RI�,&7�PDQXIDFWXULQJ�

���� 0DQXIDFWXUH�RI�RIILFH��DFFRXQWLQJ�DQG�FRPSXWLQJ�PDFKLQHU\�

���� 0DQXIDFWXUH� RI� UDGLR�� WHOHYLVLRQ� DQG� FRPPXQLFDWLRQ� HTXLSPHQW� DQG� HOHFWURQLF
FRPSRQHQWV�
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5HIHUHQFHV

$UWKXU��:�� %�� �������� µ&RPSHWLQJ� 7HFKQRORJLHV�� ,QFUHDVLQJ� 5HWXUQV� DQG� /RFN�LQ� E\
+LVWRULFDO�(YHQWV¶��(FRQRPLF�-RXUQDO�������������

%HDUGVHOO��0���DQG�9��+HQGHUVRQ���������µ6SDWLDO�(YROXWLRQ�RI�WKH�&RPSXWHU�,QGXVWU\�LQ
WKH�86$¶��(XURSHDQ�(FRQRPLF�5HYLHZ�������������

%HOOHIODPPH��3���3��3LFDUG��DQG�-��)��7KLVVH���������µ$Q�(FRQRPLF�7KHRU\�RI�5HJLRQDO
&OXVWHUV¶��-RXUQDO�RI�8UEDQ�(FRQRPLFV�������������

%R\OH�� *�� (��� DQG� 7�� *�� 0F&DUWK\� �������� µ$� 6LPSOH� 0HDVXUH� RI� b�&RQYHUJHQFH¶�
2[IRUG�%XOOHWLQ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�������������

'DYLG��3����������µ&OLR�DQG�WKH�(FRQRPLFV�RI�4:(57<¶��$PHULFDQ�(FRQRPLF�5HYLHZ�
����������

'DYLV�� '�� 5��� DQG� '�� (�� :HLQVWHLQ� �������� µ(FRQRPLF� *HRJUDSK\� DQG� 5HJLRQDO
3URGXFWLRQ� 6WUXFWXUH�� $Q� (PSLULFDO� ,QYHVWLJDWLRQ¶�� (XURSHDQ� (FRQRPLF� 5HYLHZ�
������������

)HOGPDQ�� 0�� 3��� DQG� '�� %�� $XGUHWVFK� �������� µ,QQRYDWLRQ� LQ� &LWLHV�� 6FLHQFH�EDVHG
'LYHUVLW\��6SHFLDOL]DWLRQ�DQG�/RFDOL]HG�&RPSHWLWLRQ¶��(XURSHDQ�(FRQRPLF�5HYLHZ�
�����������

)ULHGPDQ��0����������µ'R�2OG�)DOODFLHV�(YHU�'LH"¶�-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH�����
��������

+D]OH\�� &�� -�� ��������)RUHVW�%DVHG� DQG� 5HODWHG� ,QGXVWULHV� RI� WKH� (XURSHDQ� 8QLRQ²
,QGXVWULDO� 'LVWULFWV�� &OXVWHUV� DQG� $JJORPHUDWLRQV�� +HOVLQNL�� )LQODQG�� (7/$�
(OLQNHLQRHOlPlQ�7XWNLPXVODLWRV��7KH�5HVHDUFK�,QVWLWXWH�RI�WKH�)LQQLVK�(FRQRP\�

+XPPHOV�� '��� '�� 5DSRSRUW�� DQG� .��0�� <L� �������� 9HUWLFDO� 6SHFLDOL]DWLRQ� DQG� WKH
&KDQJLQJ�1DWXUH�RI�:RUOG�7UDGH¶��)5%1<�(FRQRPLF�3ROLF\�5HYLHZ��-XQH��������

-DODYD��-���DQG�0��3RKMROD���������µ(FRQRPLF�*URZWK�LQ�WKH�1HZ�(FRQRP\��(YLGHQFH
IURP� $GYDQFHG� (FRQRPLHV¶�� :,'(5� 'LVFXVVLRQ� 3DSHU� �������� +HOVLQNL�
818�:,'(5�

.HQGDOO�� 0��� DQG� -�� '�� *LEERQV� �������� 5DQN� &RUUHODWLRQ� 0HWKRGV�� )LIWK� (GLWLRQ�
/RQGRQ��$UQROG�

.RONR�� -�� �������� µ6LOLFRQ� 0RXQWDLQV�� 6LOLFRQ� 0ROHKLOOV�� 7KH� *HRJUDSK\� RI� ,QWHUQHW
,QGXVWULHV�LQ�WKH�86¶��:,'(5�'LVFXVVLRQ�3DSHU���������+HOVLQNL��818�:,'(5�

.RVNL�� +��� DQG� 6�� 0DMXPGDU� �������� µ&RQYHUJHQFH� LQ� 7HOHFRPPXQLFDWLRQV
,QIUDVWUXFWXUH� 'HYHORSPHQW� LQ� 2(&'� &RXQWULHV¶�� ,QIRUPDWLRQ� (FRQRPLFV� DQG
3ROLF\�������������

.UXJPDQ�� 3�� �������� µ6FDOH� (FRQRPLHV�� 3URGXFW� 'LIIHUHQWLDWLRQ� DQG� WKH� 3DWWHUQ� RI
7UDGH¶��$PHULFDQ�(FRQRPLF�5HYLHZ�������������

.UXJPDQ��3���DQG�$��-��9HQDEOHV���������µ,QWHJUDWLRQ��6SHFLDOL]DWLRQ��DQG�$GMXVWPHQW¶�
(XURSHDQ�(FRQRPLF�5HYLHZ�������������

0F&ODYH��-��7���DQG�3��*��%HQVRQ���������6WDWLVWLFV�IRU�%XVLQHVV�DQG�(FRQRPLFV��6L[WK
(GLWLRQ��6DQ�)UDQFLVFR��'HOOHQ�0DFPLOODQ�
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2(&' �����D��� %RRVWLQJ� ,QQRYDWLRQ²7KH� &OXVWHU� $SSURDFK�� 3DULV�� 2UJDQL]DWLRQ� IRU
(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW�

2(&' �����E��� 0HDVXULQJ� *OREDOLVDWLRQ²7KH� 5ROH� RI� 0XOWLQDWLRQDOV� LQ� 2(&'
(FRQRPLHV��3DULV��2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW�

2(&' �����D��� 0HDVXULQJ� WKH� ,&7� 6HFWRU�� 3DULV�� 2UJDQL]DWLRQ� IRU� (FRQRPLF
&RRSHUDWLRQ�DQG�'HYHORSPHQW�

2(&' �����E���7KH�2(&'�$QDO\WLFDO�%XVLQHVV�(QWHUSULVH�5	'�'DWDEDVH��$1%(5'��
3DULV��2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW�

2(&' �����F��� 6FLHQFH�� 7HFKQRORJ\� DQG� ,QGXVWU\� 2XWORRN�� 3DULV�� 2UJDQL]DWLRQ� IRU
(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW�

2(&' �������� 7KH� 2(&'� 6WUXFWXUDO� $QDO\VLV� 'DWDEDVH� �67$1�� XQRIILFLDO� YHUVLRQ��
3DULV��2UJDQL]DWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��)RUWKFRPLQJ�

2WWDYLDQR�� *�� ,�� 3��� DQG�'�� 3XJD� �������� µ$JJORPHUDWLRQ� LQ� WKH� *OREDO� (FRQRP\�� $
6XUYH\�RI�WKH�³1HZ�(FRQRPLF�*HRJUDSK\´�¶��:RUOG�(FRQRP\�������������

4XDK�� '�� �������� µ,QWHUQHW� &OXVWHU� (PHUJHQFH¶�� (XURSHDQ� (FRQRPLF� 5HYLHZ�� ���
��������

4XDK��'����������µ,&7�&OXVWHUV�LQ�'HYHORSPHQW��7KHRU\�DQG�(YLGHQFH¶��0LPHR�

6LPRQV��.����������µ,QIRUPDWLRQ�7HFKQRORJ\�DQG�WKH�'\QDPLFV�RI�)LUP�DQG�,QGXVWULDO
6WUXFWXUH��7KH�%ULWLVK� ,7�&RQVXOWLQJ� ,QGXVWU\�DV�D�&RQWHPSRUDU\�6SHFLPHQ¶��3DSHU
SUHVHQWHG� DW� WKH� 818�:,'(5� PHHWLQJ� RQ� 7KH� 1HZ� (FRQRP\� LQ� D� *OREDO
3HUVSHFWLYH��������-DQXDU\��+HOVLQNL��818�:,'(5�





818�:RUOG� ,QVWLWXWH� IRU� 'HYHORSPHQW� (FRQRPLFV� 5HVHDUFK� �818�:,'(5�
ZDV� HVWDEOLVKHG� E\� WKH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\� DV� LWV� ILUVW� UHVHDUFK� DQG
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
FDUULHG�RXW�E\�VWDII�UHVHDUFKHUV�DQG�YLVLWLQJ�VFKRODUV�LQ�+HOVLQNL�DQG�WKURXJK
QHWZRUNV�RI�FROODERUDWLQJ�VFKRODUV�DQG�LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�

818�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLFV�5HVHDUFK��818�:,'(5�
.DWDMDQRNDQODLWXUL���%��������+HOVLQNL��)LQODQG

&DPHUD�UHDG\�W\SHVFULSW�SUHSDUHG�E\�/LLVD�5RSRQHQ�DW�818�:,'(5
3ULQWHG�DW�818�:,'(5��+HOVLQNL

7KH� YLHZV� H[SUHVVHG� LQ� WKLV� SXEOLFDWLRQ� DUH� WKRVH� RI� WKH� DXWKRU�V��� 3XEOLFDWLRQ� GRHV� QRW� LPSO\
HQGRUVHPHQW�E\�WKH�,QVWLWXWH�RU�WKH�8QLWHG�1DWLRQV�8QLYHUVLW\��QRU�E\�WKH�SURJUDPPH�SURMHFW�VSRQVRUV��RI
DQ\�RI�WKH�YLHZV�H[SUHVVHG�

,661����������
,6%1����������������SULQWHG�SXEOLFDWLRQ�
,6%1����������������LQWHUQHW�SXEOLFDWLRQ�


