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7DEOH�� :RUOG�ZLGH�LQIRUPDWLRQ�WHFKQRORJ\�PDUNHW�EUHDNGRZQ������ �

7DEOH�� :RUOG�FRPPXQLFDWLRQ�SURILOH������ �

7DEOH�� 1RPLQDO�JURVV�GRPHVWLF�SURGXFW�DQG�VSHQGLQJ
RQ�LQIRUPDWLRQ�WHFKQRORJ\��������� ��

)LJXUH�� ,QIRUPDWLRQ�WHFKQRORJ\�VSHQGLQJ�DQG�*'3�SHU�FDSLWD
LQ����FRXQWULHV������ �

)LJXUH�� &RPSXWHU�HTXLSPHQW�SULFH�LQGLFHV�LQ�WKH�8QLWHG�6WDWHV ��

)LJXUH�� 1RPLQDO�VKDUHV�RI�LQIRUPDWLRQ�SURFHVVLQJ�DQG�FRPSXWHU
HTXLSPHQW�LQYHVWPHQW�LQ�SULYDWH�QRQ�UHVLGHQWLDO�IL[HG
LQYHVWPHQW�LQ�WKH�8QLWHG�6WDWHV��������� ��

)LJXUH�� ,QIRUPDWLRQ�WHFKQRORJ\�KDUGZDUH�VSHQGLQJ�DQG�JURVV�IL[HG
LQYHVWPHQW�LQ����� ��

)LJXUH�� 3HUFHQWDJH�RI�SHUVRQV�XVLQJ�D�FRPSXWHU�DW�ZRUN ��



Y

$&.12:/('*(0(17

,�DP�JUDWHIXO�WR�0U�5HLMR�/LOLXV��0DQDJLQJ�'LUHFWRU�RI�,'&�)LQODQG��IRU�KLV
DVVLVWDQFH�LQ�SURYLGLQJ�GDWD�RQ�LQIRUPDWLRQ�WHFKQRORJ\�VSHQGLQJ�
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7KHUH� LV� VXEVWDQWLDO� HYLGHQFH� WKDW� QHZ� LQIRUPDWLRQ� WHFKQRORJLHV� DUH� LQ
PDQ\�ZD\V� WUDQVIRUPLQJ� WKH�RSHUDWLRQV�RI�PRGHUQ�HFRQRPLHV��0RUH� WKDQ
KDOI�RI�HPSOR\HHV�XVH�D�FRPSXWHU�DW�ZRUN�LQ�WKH�PRVW�DGYDQFHG�LQGXVWULDO
FRXQWULHV��$ERXW����SHU�FHQW�RI�WKH�YDOXH�RI�DOO�SULYDWH�LQYHVWPHQW�LQ�IL[HG
QRQ�UHVLGHQWLDO�FDSLWDO�LV�GHYRWHG�WR�FRPSXWHUV�DQG�SHULSKHUDO�HTXLSPHQW�LQ
WKH�8QLWHG�6WDWHV�DQG�VRPH�RWKHU�HFRQRPLHV��7KLV�VKDUH�JRHV�XS�WR����SHU
FHQW� ZKHQ� LQYHVWPHQW� LQ� LQIRUPDWLRQ� SURFHVVLQJ� HTXLSPHQW� LV� LQFOXGHG�
1HYHUWKHOHVV��DOO�VSHQGLQJ�RQ�LQIRUPDWLRQ�WHFKQRORJ\��LQFOXGLQJ�KDUGZDUH�
VRIWZDUH� DQG� VHUYLFHV�� GRHV� QRW� DPRXQW� WR� PRUH� WKDQ� ���� SHU� FHQW� RI
QRPLQDO�*'3�LQ�WKHVH�FRXQWULHV��7KH�VKDUH�LV��KRZHYHU��LQFUHDVLQJ�UDSLGO\�
LQGLFDWLQJ�WKDW�D�VWHDG\�VWDWH�KDV�QRW�\HW�EHHQ�UHDFKHG�

'HYHORSLQJ� FRXQWULHV� VSHQG� PXFK� OHVV� RQ� LQIRUPDWLRQ� WHFKQRORJ\�� 7KH
VWDUN� FRQWUDVW� LQ� WKH� SHQHWUDWLRQ� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
HTXLSPHQW�EHWZHHQ�WKH�LQGXVWULDO�DQG�GHYHORSLQJ�ZRUOG�LV�EHVW�VXPPDUL]HG
E\� WKH� IDFW� WKDW�PRUH� WKDQ� KDOI� RI� KXPDQLW\� KDV� QHYHU�PDGH� D� WHOHSKRQH
FDOO�� 7KH� VKDUS� GHFOLQH� LQ� WKH� SULFH� RI� FRPSXWLQJ� DQG� FRPPXQLFDWLRQ²
DERXW����SHU�FHQW�D�\HDU� LQ� WKH�FDVH�RI�FRPSXWHUV²LV��KRZHYHU��EULQJLQJ
WKLV� WHFKQRORJ\� ZLWKLQ� WKH� UHDFK� RI� PDQ\�� LI� QRW� \HW� DOO�� GHYHORSLQJ
FRXQWULHV��7KH�TXHVWLRQ�DERXW�WKH�FRVWV�DQG�EHQHILWV�DULVHV�QDWXUDOO\�

(YHQ�LQ�LQGXVWULDO�FRXQWULHV��WKH�LPSDFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�KDV�QRW
EHHQ� DV� GHHS� RU� SHUYDVLYH� DV� WKH� GHEDWH� DERXW� WKH� EHQHILWV� RI� WKH� JOREDO
LQIRUPDWLRQ� VRFLHW\� VRPHWLPHV�PDNHV� LW� DSSHDU�� 7KH� OLWHUDWXUH� UHYLHZ� RQ
WKH�86�H[SHULHQFH�VKRZV�WKDW�WKHUH�LV�QHLWKHU�D�
SURGXFWLYLW\�SDUDGR[
�QRU�D
VXEVWDQWLDO�
LQIRUPDWLRQ�SD\RII
�DVVRFLDWHG�ZLWK�LQYHVWPHQW�LQ�FRPSXWHUV�RU
RWKHU� IRUPV� RI� ,7�� EXW� WKH\� VHHP� WR� EH� 
SXOOLQJ� WKHLU� ZHLJKW
�� 7KLV� PD\�
KRZHYHU��EH�D�FKDUDFWHULVWLF�IHDWXUH�RI�WKH�86�HFRQRP\�LQ�LWV�SUHVHQW�VWDJH
RI�GHYHORSPHQW��0RGHUQ�EXVLQHVV�LQIRUPDWLRQ�V\VWHPV�DUH�EHLQJ�GHYHORSHG
IRU�WKH�QHHGV�RI�ODUJH�FRUSRUDWLRQV�LQ�LQGXVWULDO�FRXQWULHV��0RUH�UHVHDUFK�RQ
RWKHU� FRXQWULHV�� GHYHORSHG� DQG� GHYHORSLQJ�� LV� QHHGHG� EHIRUH� ILUP� SROLF\
FRQFOXVLRQV�FDQ�EH�GUDZQ�IRU�HFRQRPLF�GHYHORSPHQW��7KLV�UHVHDUFK�VKRXOG
H[SORUH�WKH�UROH�RI�LQIRUPDWLRQ�WHFKQRORJ\�ERWK�DV�DQ�LQWHUPHGLDWH�LQSXW�LQ
SURGXFWLRQ�DQG�DV�D�ILQDO�JRRG�LQ�FRQVXPSWLRQ��7KLV�SDSHU�SUHSDUHV�JURXQG
IRU�VXFK�ZRUN�
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7KH�DYHUDJH�LQFRPHV�LQ�WKH�ZRUOG
V�ULFKHVW�FRXQWULHV�DUH�PRUH�WKDQ�WZHQW\
WLPHV�KLJKHU� WKDQ� WKRVH� LQ� WKH�ZRUOG
V�SRRUHVW�FRXQWULHV�� ,W� LV� HYLGHQW� WKDW
VXFK�GLIIHUHQFHV� LQ� WKH� VWDQGDUG� RI� OLYLQJ� OHDG� WR� ODUJH� GLIIHUHQFHV� LQ� WKH
TXDOLW\� RI� OLIH� DQG� KXPDQ� ZHOIDUH�� $ERXW� D� WKLUG� RI� WKH� SHRSOH� RI
GHYHORSLQJ�FRXQWULHV�OLYH�LQ�VHYHUH�SRYHUW\�DV�PHDVXUHG�E\�ERWK�SRYHUW\�RI
LQFRPHV� DQG� E\� SRYHUW\� RI� EDVLF� OLIH� FKRLFHV� DQG� RSSRUWXQLWLHV� �81'3
����D��

,W� LV� OHVV� DSSDUHQW�ZKDW� WKH� XQGHUO\LQJ� UHDVRQV� IRU� VXFK� ODUJH� GLIIHUHQFHV
DUH��:KDW�LV�LW�WKDW�WKH�ULFK�FRXQWULHV�KDYH�EXW�WKH�SRRU�FRXQWULHV�ODFN"�7KH
LPSRUWDQFH� RI� ERWK� SK\VLFDO� FDSLWDO� DQG� KXPDQ� FDSLWDO� WR� HFRQRPLF
GHYHORSPHQW�LV�ZHOO�XQGHUVWRRG�E\�HFRQRPLVWV�DQG�SROLF\�PDNHUV�DOLNH��DV
LV�WKH�LPSRUWDQFH�RI�ZHOO�IXQFWLRQLQJ�LQVWLWXWLRQV�VXFK�DV�QRUPV�RI�FLYLF�FR�
RSHUDWLRQ�� SURSHUW\� ULJKWV� DQG�PDUNHWV��%XW� SURYLGLQJ� WKHP� LV� HDVLHU� VDLG
WKDQ� GRQH�� &DSLWDO� KDV� D� KLJK� RSSRUWXQLW\� FRVW� LQ� WKH� IRUP� RI� IRUJRQH
FRQVXPSWLRQ��,QVWLWXWLRQV�WDNH�WLPH�WR�GHYHORS�DQG�PDWXUH�

5HODWLYH� LQFRPHV� DFURVV� FRXQWULHV� DUH� UHPDUNDEO\� VWDEOH�� SURYLQJ� WKDW� QR
VKRUW�FXWV� WR� SURVSHULW\� KDYH� VR� IDU� EHHQ� IRXQG�� 7KH� UDQN� FRUUHODWLRQ� RI
JURVV�GRPHVWLF�SURGXFW�SHU�FDSLWD�IRU�WKH����FRXQWULHV�IRU�ZKLFK�GDWD�H[LVW
LV������RYHU�WKH�SHULRG�IURP������WR�������(DVWHUO\��.UHPHU��3ULWFKHWW�DQG
6XPPHUV� �������$� FRXQWU\� WKDW� LV� DW� WKH� ERWWRP�RI� WKH� UHODWLYH�*'3�SHU
FDSLWD� UDQNLQJ� LV� OLNHO\� WR� UHPDLQ� WKHUH�� 0DMRU� FKDQJHV� LQ� WKH� UHODWLYH
UDQNLQJV� UHTXLUH� ODUJH� DQG� SHUVLVWHQW� GLIIHUHQFHV� LQ� JURZWK� UDWHV�� 
6WDU
SHUIRUPHUV
�� OLNH�-DSDQ��+RQJ�.RQJ��6LQJDSRUH��6RXWK�.RUHD�DQG�7DLZDQ�
DUH�DQ�H[FHSWLRQ�UDWKHU�WKDQ�WKH�UXOH�

,W�LV��WKHUHIRUH��QRW�VXUSULVLQJ�WKDW�GHYHORSLQJ�FRXQWULHV�KDYH�VKRZQ�D�JUHDW
LQWHUHVW� LQ� DQG�DUH�SODFLQJ�KLJK�KRSHV� RQ�PRGHUQ� LQIRUPDWLRQ� WHFKQRORJ\
�VHH��H�J���81'3�����E��:RUOG�%DQN��������&RXOG�,7�SURYLGH� WKHP�ZLWK
WKH� VKRUW�FXW� WR� SURVSHULW\� E\� DOORZLQJ� WKHP� WR� E\SDVV� VRPH� SKDVHV� RI
GHYHORSPHQW� LQ� WKH� FRQYHQWLRQDO�� ORQJ�ODVWLQJ� DQG� EHOW�WLJKWHQLQJ�SURFHVV
RI�VWUXFWXUDO�FKDQJH�IURP�DQ�DJUDULDQ�WR�DQ�LQGXVWULDO�DQG��XOWLPDWHO\�� WR�D
NQRZOHGJH�EDVHG� VHUYLFHV� HFRQRP\"� 7KH� VWULYLQJ� IRUFHV� EHKLQG� WKH� VR�
FDOOHG� LQIRUPDWLRQ� UHYROXWLRQ� DUH� WKH� VKDUS� GHFOLQH� LQ� WKH� SULFHV� RI
LQIRUPDWLRQ�SURFHVVLQJ��WKH�FRQYHUJHQFH�LQ�FRPPXQLFDWLRQ�DQG�FRPSXWLQJ
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WHFKQRORJLHV�DQG�WKH�UDSLG�JURZWK�LQ�QHWZRUN�FRPSXWLQJ��&RPPXQLFDWLRQ
QHWZRUNV� DQG� LQWHUDFWLYH� PXOWLPHGLD� DSSOLFDWLRQV� DUH� SURYLGLQJ� WKH
IRXQGDWLRQ�IRU�WKH�WUDQVIRUPDWLRQ�RI�H[LVWLQJ�VRFLDO�DQG�HFRQRPLF�UHODWLRQV
LQWR� DQ� 
LQIRUPDWLRQ� VRFLHW\
�� 7KLV� LV� JHQHUDOO\� YLHZHG� DV� UHVXOWLQJ� LQ� D
SDUDGLJP� VKLIW� LQ� LQGXVWULDO� VWUXFWXUHV� DQG� VRFLDO� UHODWLRQV��PXFK� OLNH� WKH
LQGXVWULDO� UHYROXWLRQ� WUDQVIRUPHG� WKH� WKHQ� DJUDULDQ� VRFLHWLHV� �2(&'
����F��

)RU�H[DPSOH��1HJURSRQWH� �������� IRXQGHU�DQG�GLUHFWRU�RI� WKH�0,7�0HGLD
/DE��DUJXHV�WKDW�WKH�,QWHUQHW�ZLOO�FKDQJH�WKH�IDFW�WKDW�QRQH�RI�WKH�WKHRULHV�RI
OHDSIURJ�GHYHORSPHQW�KDV�VR�IDU�VXUYLYHG�WKH�WHVW�RI�WLPH��+H�SUHGLFWV�WKDW
WKH�,QWHUQHW�ZLOO�KDYH�RQH�ELOOLRQ�XVHUV�LQ�WKH�\HDU�������DQG�WKDW�PRVW�RI
WKH�LQFUHDVH�LQ�WKH�QXPEHU�RI�XVHUV�ZLOO�FRPH�IURP�WKH�GHYHORSLQJ�ZRUOG�
)HZHU� WKDQ����PLOOLRQ�SHRSOH�ZHUH�FRQQHFWHG�WR� WKH� ,QWHUQHW� LQ�������EXW
E\�WKH�HQG�RI������WKH�QXPEHU�KDG�DOUHDG\�JURZQ�WR�RYHU�����PLOOLRQ��8�6�
'HSDUWPHQW�RI�&RPPHUFH��������1HJURSRQWH�VHHV�WKH�,QWHUQHW�WR�OHYHUDJH
WKH�GHYHORSLQJ�FRXQWULHV�E\�SURYLGLQJ�WKHLU�VFKRROV�DQG�XQLYHUVLWLHV�DFFHVV
WR� WKH� ZRUOG
V� OLEUDULHV�� 7HOHFRPPXQLFDWLRQV� LQIUDVWUXFWXUH²QRW� IRU
WHOHSKRQHV�EXW�IRU�DFFHVV�WR�WKH�,QWHUQHW²ZLOO�KHUH�EH�WKH�NH\�WR�HGXFDWLRQ
DQG�GHYHORSPHQW�

,W� LV�� LQGHHG�� ZLGHO\� EHOLHYHG� WKDW� PRGHUQ� LQIRUPDWLRQ� WHFKQRORJ\� ZLOO
FKDQJH�WKH�ZRUOG��EXW�KRZ�FDQ�VXFK�D�FKDQJH�EH�PHDVXUHG�DQG�LWV�LPSDFWV
DVVHVVHG"�:KDW�LV�VR�VSHFLDO�LQ�WKLV�WHFKQRORJ\�WR�PDNH�XV�EHOLHYH�WKDW�LWV
LPSDFWV�DUH�DQ\�GLIIHUHQW�IURP��VD\��WKRVH�RI�WKH�UDLOZD\V�RU�WKH�WHOHSKRQH
VRPH� RQH� KXQGUHG� \HDUV� DJR"� /LNH� DQ\� RWKHU� WHFKQRORJLFDO� FKDQJH�� WKLV
WHFKQRORJ\�LV�DOVR�H[SHFWHG�WR�LQFUHDVH�SURGXFWLYLW\��WR�HQKDQFH�WKH�TXDOLW\
RI� OLIH�DQG� WR�FUHDWH�QHZ�HFRQRPLF�DFWLYLWLHV� DV�ZHOO� DV�QHZ�HPSOR\PHQW
RSSRUWXQLWLHV��%XW�LV�LW�LQ�VRPH�VHQVH�GLIIHUHQW�IURP�WKH�SDVW�WHFKQRORJLFDO
EUHDNWKURXJKV"

�� '(0$7(5,$/,=$7,21�2)�(&2120,&
$&7,9,7,(6

7KH� WUXO\� UHYROXWLRQDU\� DVSHFW� RI� PRGHUQ� LQIRUPDWLRQ� WHFKQRORJ\� LV
EHOLHYHG� WR� EH� WKH� SRVVLELOLW\� LW� RIIHUV� WR� XQEXQGOH� LQIRUPDWLRQ� IURP� LWV
SK\VLFDO� FDUULHU� �VHH�� H�J���(YDQV� DQG�:XUVWHU� �������7KLV�PHDQV� WKDW� WKH
HFRQRPLFV�RI� LQIRUPDWLRQ�FDQ�EH�VHSDUDWHG�IURP�WKH�HFRQRPLFV�RI� WKLQJV�
7KH� 
LQIRUPDWLRQ� VXSHUKLJKZD\
� LV�� DV� 1HJURSRQWH� ������� KDV� GHILQHG� LW�
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DERXW�WKH�JOREDO�PRYHPHQW�RI�ZHLJKWOHVV�ELWV�DW�WKH�VSHHG�RI�OLJKW
��4XDK
�����D�E�� DUJXHV� WKDW� LW� LV� WKLV� LQFUHDVLQJ� ZHLJKWOHVVQHVV� RU
GHPDWHULDOL]DWLRQ�RI�SURGXFWLRQ�WKDW�LV�FKDUDFWHULVWLF�RI�PRGHUQ�HFRQRPLHV�
%\� WKLV� KH�PHDQV� WKDW� DQ� LQFUHDVLQJO\� JUHDWHU� IUDFWLRQ� RI� JURVV� GRPHVWLF
SURGXFW� FRPHV� WR� UHVLGH� LQ� HFRQRPLF� JRRGV� ZLWK� OLWWOH� RU� QR� SK\VLFDO
PDQLIHVWDWLRQ��(FRQRPLF�YDOXH� LV� HPEHGGHG�PRUH� DQG�PRUH� LQ� LQWDQJLEOH
JRRGV� WKDQ� LQ� SK\VLFDO� REMHFWV�� 7KLV� SURFHVV� RI� GHPDWHULDOL]DWLRQ� GHULYHV
IURP� WKH� LQFUHDVLQJ� RXWSXW� VKDUH� RI� DOO� VHUYLFHV� LQ� JHQHUDO� DQG� IURP� WKH
JURZLQJ�LPSRUWDQFH�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQ�SDUWLFXODU�

5RPHU� ������� VXPPDUL]HV� WKH� H[LVWLQJ� H[SODQDWLRQV� IRU� WKH� SHUVLVWHQW
SRYHUW\�RI�GHYHORSLQJ�QDWLRQV� LQWR� WKH� IROORZLQJ� WZR�H[WUHPH�YLHZV��7KH
ILUVW�LV�EDVHG�RQ�DQ�REMHFW�JDS��$�FRXQWU\�LV�SRRU�EHFDXVH�LW� ODFNV�REMHFWV�
ZKLFK� DUH� YDOXDEOH� LQ� SURGXFWLRQ�� 7KHVH� LQFOXGH� UDZ� PDWHULDOV�� SK\VLFDO
FDSLWDO�LQ�WKH�IRUP�RI�HQJLQHV��IDFWRULHV�DQG�URDGV�DV�ZHOO�DV�KXPDQ�FDSLWDO
LQ�WKH�IRUP�RI�HGXFDWHG�ODERXU��7KH�VHFRQG�YLHZ�LV�EDVHG�RQ�DQ�LGHDV�JDS�
$�FRXQWU\�LV�SRRU�EHFDXVH�LW�GRHV�QRW�KDYH�DFFHVV�WR�WKH�LGHDV�WKDW�DUH�XVHG
LQ�LQGXVWULDO�QDWLRQV�WR�JHQHUDWH�HFRQRPLF�YDOXH��,GHDV�DUH�WKH�LQVWUXFWLRQV
WKDW� DUH� QHHGHG� WR� FRPELQH� SK\VLFDO� UHVRXUFHV� WR� SURGXFH� HFRQRPLFDOO\
YDOXDEOH� FRPPRGLWLHV�� 7KHVH� H[SODQDWLRQV� DUH� QRW� QHFHVVDULO\� PXWXDOO\
H[FOXVLYH�EHFDXVH�D�QDWLRQ�FDQ�VXIIHU�IURP�ERWK�JDSV�DW�WKH�VDPH�WLPH�

,GHDV�DUH�GLIIHUHQW�IURP�REMHFWV�LQ�WKH�VHQVH�WKDW�WKH\�KDYH�QR�RSSRUWXQLW\
FRVWV�� ,QYHQWLRQ�� LQQRYDWLRQ�� GLVFRYHU\� DQG� WHFKQRORJLFDO� FKDQJH� DUH� DOO
DFWLYLWLHV�WKDW�LQFUHDVH�WKH�VWRFN�RI�LQWDQJLEOH�NQRZOHGJH�RU�LGHDV��$Q�LGHD�
OLNH�JRRG�LV�VRPHWKLQJ�WKDW�\RX�FDQ�JLYH�WR�VRPHRQH�HOVH�DQG�\HW�VWLOO�UHWDLQ
LW�IRU�\RXU�RZQ�XVH��7KH�3\WKDJRUDV�WKHRUHP��D�FRPSXWHU�VRIWZDUH�FRGH�RU
D� EOXHSULQW� IRU� PDQXIDFWXULQJ� DUH� H[DPSOHV�� 2QFH� LQYHQWHG�� WKH\� FDQ� EH
FRSLHG� DQG� WUDQVIHUUHG� DW� QHJOLJLEOH� FRVWV�� ,GHD�OLNH� JRRGV� RU� NQRZOHGJH
JRRGV� DUH� LQ� IDFW� LQILQLWHO\� H[SDQVLEOH� LQ� WKH� VHQVH� WKDW� WKHLU� XVH� E\� RQH
SHUVRQ�GRHV�QRW�SUHYHQW�RWKHUV�IURP�XVLQJ�WKHP��7KLV�SURSHUW\�PDNHV�WKHP
IXQGDPHQWDOO\� GLIIHUHQW� IURP� SK\VLFDO� FRPPRGLWLHV�� ,QIRUPDWLRQ� PD\� EH
DSSURSULDEOH�LQ�WKH�VHQVH�WKDW�RWKHUV�PD\�KDYH�KLJK�REVWDFOHV�RI�REWDLQLQJ�LW
EXW� LW� W\SLFDOO\� HQWDLOV� D� QRQ�ULYDO� XVH��.QRZOHGJH�JRRGV� KDYH� SURSHUWLHV
VLPLODU� WR� SXEOLF� JRRGV�� H�J�� WKH\� DUH� DOZD\V� XQGHUSURYLGHG� E\� D� IUHH
PDUNHW�� EXW� WKH\� DUH� WKHPVHOYHV� FRPPRGLWLHV� FUHDWHG� E\� WKH� SXUSRVHIXO
DFWLRQV�RI�SULYDWH�HFRQRPLF�DJHQWV�

,GHDV� DUH� LQGHHG� GHPDWHULDOL]HG� DQG� ZHLJKWOHVV�� (FRQRPLVWV� DQG� SROLF\�
PDNHUV�DOLNH�KDYH�KRZHYHU��NQRZQ�WKHLU�LPSRUWDQFH�IRU�HFRQRPLF�JURZWK
DQG� GHYHORSPHQW� IRU� D� ORQJ� WLPH�� ,GHDV� DUH� WKH� FULWLFDO� LQJUHGLHQWV� RI
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UHVHDUFK� DQG� GHYHORSPHQW�� LQYHQWLRQ� DQG� SDWHQWV�� 7R� XQGHUVWDQG� WKH
HVVHQWLDO�DVSHFWV�RI�WKH�LQIRUPDWLRQ�WHFKQRORJ\��RU�RI�LQIRUPDWLRQ�VRFLHW\�DW
ODUJH�� LW� LV� KHOSIXO� WR�PDNH� D� GLVWLQFWLRQ� EHWZHHQ� WKRVH� LGHDV�ZKLFK� KDYH
HFRQRPLF�YDOXH�LQ�WKHLU�SK\VLFDO�PDQLIHVWDWLRQ�RQO\�DQG�WKRVH�LGHDV�ZKLFK
UHWDLQ� WKHLU� YDOXH� LQGHSHQGHQW� RI� WKH� SK\VLFDO� PHGLXP� FRQWDLQLQJ� WKHP
�4XDK�����D�E���7KH�SULQWLQJ�SUHVV�� WKH� VSLQQLQJ� MHQQ\�� WKH� VWHDP�HQJLQH
DQG� WKH� UDLOZD\�DUH� H[DPSOHV�RI� WKH� ILUVW�JURXS�RI� FRPPRGLWLHV��7KH\�DOO
KDYH�D�YHU\�KLJK�LGHD�FRQWHQW��DQG�HDFK�RQH�RI�WKHP�KDV�FHUWDLQO\�PDGH�D
VLJQLILFDQW� FRQWULEXWLRQ� WR� WHFKQRORJLFDO� SURJUHVV� DQG� HFRQRPLF
GHYHORSPHQW��+RZHYHU��WKH\�ZRXOG�KDYH�EHHQ�ZRUWKOHVV�LI� WKH�XQGHUO\LQJ
LGHDV�KDG�QHYHU�WDNHQ�WKHVH�VSHFLILF�SK\VLFDO�IRUPV�

7KH� VHFRQG�� ZHLJKWOHVV� JURXS� RI� FRPPRGLWLHV� LQFOXGHV�� IRU� H[DPSOH�
FRPSXWHU� VRIWZDUH�� WHOHFRPPXQLFDWLRQV�� VHPLFRQGXFWRUV�� ELRORJLFDO
DOJRULWKPV�� ILQDQFLDO� VHUYLFHV�� HOHFWURQLF� GDWDEDVHV� DQG� OLEUDULHV�� PHGLD
HQWHUWDLQPHQW� DQG� ,QWHUQHW� GHOLYHU\� RI� JRRGV� DQG� VHUYLFHV�� $OO� WKHVH
FRPPRGLWLHV�FDQ�EH�H[SUHVVHG�LQ�ELQDU\�ELWV�RI�ORJLF��7KHLU�HFRQRPLF�YDOXH
LV� LQGHSHQGHQW� IURP�WKHLU�SK\VLFDO�FDUULHUV��$�SLHFH�RI�FRPSXWHU� VRIWZDUH
SURYLGHV�D�JRRG�H[DPSOH��7KH�WKHVLV�RI�GHPDWHULDOL]DWLRQ�LV�WKDW�HFRQRPLF
YDOXH� ZLOO� LQFUHDVLQJO\� EH� FUHDWHG� E\� SURGXFLQJ� DQG� GLVWULEXWLQJ� ELWV� RI
ORJLF� UDWKHU� WKDQ� DWRPV� RI� SK\VLFDO� PDWHULDO�� :KLOH� FRPSXWHUV� DQG
LQIRUPDWLRQ�WHFKQRORJ\�IRUP�D�ODUJH�SDUW�RI�WKLV�DFWLYLW\��WKH�GLJLWDOL]DWLRQ
RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� PHDQV� WKDW� DQ� LQFUHDVLQJ� QXPEHU� RI
SURGXFWV�DQG�VHUYLFHV�EHFRPH�LGHD�OLNH�JRRGV��4XDK�����D��

7KH�SROLF\�LPSOLFDWLRQV�RI�WKH�LGHD�JDS�DQG�REMHFW�JDSV�YLHZV�RI�HFRQRPLF
GHYHORSPHQW�DUH�TXLWH�GLIIHUHQW��7KH�REMHFW�JDS�YLHZ�HPSKDVL]HV� WKH� UROH
RI�VDYLQJ�DQG�LQYHVWPHQW�LQ�ERWK�SK\VLFDO�FDSLWDO�DQG�HGXFDWLRQ��7KH�LGHDV
JDS�H[SODQDWLRQ�KLJKOLJKWV�WKH�QHHG�IRU�WKH�WUDQVIHU�RI�WHFKQRORJ\�IURP�WKH
GHYHORSHG� FRXQWULHV� WR� WKH� GHYHORSLQJ� RQHV�� ,W� GLUHFWV� DWWHQWLRQ� WR� WKH
SDWWHUQV� RI� LQWHUDFWLRQ� DQG� FRPPXQLFDWLRQ� EHWZHHQ� D� GHYHORSLQJ� FRXQWU\
DQG�WKH�UHVW�RI�WKH�ZRUOG�


&DSLWDO�IXQGDPHQWDOLVP
��WKH�GRPLQDQW�WKHRU\�RI�HFRQRPLF�GHYHORSPHQW�LQ
WKH� ����V� DQG� ����V�� LV� D� SULPH� H[DPSOH� RI� DQ� REMHFW� JDS� H[SODQDWLRQ�
8QGHU� WKLV� YLHZ�� GLIIHUHQFHV� LQ� QDWLRQDO� VWRFNV� RI� FDSLWDO� DUH� WKH� PDLQ
GHWHUPLQDQWV� RI� GLIIHUHQFHV� LQ� QDWLRQDO� SURGXFW�� &RUUHVSRQGLQJO\�� FDSLWDO
IXQGDPHQWDOLVWV��H�J��/HZLV�������DQG�5RVWRZ�������YLHZHG�UDSLG�FDSLWDO
DFFXPXODWLRQ�DV�FHQWUDO�WR�LQFUHDVLQJ�WKH�UDWH�RI�HFRQRPLF�JURZWK��&DSLWDO
IXQGDPHQWDOLVP� SURYLGHG� D� FRKHUHQW� IRXQGDWLRQ� IRU� JLYLQJ� DGYLFH� RQ
GHYHORSPHQW� SUREOHPV�� QDWLRQDO� DQG� LQWHUQDWLRQDO� SROLFLHV� GHVLJQHG� WR
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LQFUHDVH� D� QDWLRQ
V� SK\VLFDO� FDSLWDO� VWRFN� ZHUH� WKH� EHVW� ZD\� WR� IRVWHU
HFRQRPLF� GHYHORSPHQW�� 7KH�PRGHUQ� YLHZ� RI� JURZWK� DQG� GHYHORSPHQW� LV
PRUH�VFHSWLFDO��VHH��H�J���.LQJ�DQG�/HYLQH��������7KHUH�VHHPV�WR�EH� OLWWOH
VXSSRUW�IRU�WKH�YLHZ�WKDW�FDSLWDO�IXQGDPHQWDOLVP�VKRXOG�JXLGH�RXU�UHVHDUFK
DJHQGD� DQG� SROLF\� DGYLFH�� ,QWHUQDWLRQDO� GLIIHUHQFHV� LQ� FDSLWDO� SHU� SHUVRQ
VHHP� WR� H[SODLQ� OLWWOH� RI� WKH� GLIIHUHQFHV� LQ� RXWSXW� SHU� SHUVRQ� DFURVV
FRXQWULHV�

7KH� PRGHUQ� YHUVLRQ� RI� WKLV� GRFWULQH� FRXOG� EH� FDOOHG� 
KXPDQ� FDSLWDO
IXQGDPHQWDOLVP
�� ,W� HPSKDVL]HV� WKH� LPSRUWDQFH� RI� KXPDQ� FDSLWDO� LQ
HFRQRPLF�GHYHORSPHQW�� ,QGHHG��HGXFDWLRQ�PHDVXUHG�LQ�\HDUV�RI�VFKRROLQJ
RU�H[SHULHQFH� LV�RQH�RI� WKH�PRVW� LPSRUWDQW�REMHFW�OLNH�JRRGV�DQ�HFRQRP\
RU��IRU�WKDW�PDWWHU��D�SHUVRQ�FDQ�ODFN��/XFDV���������%DUUR��������DQG�PDQ\
RWKHUV�KDYH�GHPRQVWUDWHG�LQ�ERWK�WKHRUHWLFDO�PRGHOV�DQG�HPSLULFDO�DQDO\VHV
WKH�VWURQJ�HIIHFW�RI�KXPDQ�FDSLWDO�RQ�HFRQRPLF�JURZWK��%XW�KXPDQ�FDSLWDO
LV� DQ� REMHFW� LQ� WKH� VDPH� VHQVH� DV� SK\VLFDO� FDSLWDO�� 7KHUH� DUH� QR� HDV\
VROXWLRQV� WR� REMHFW� JDSV� VLQFH� REMHFWV� KDYH� KLJK� RSSRUWXQLW\� FRVWV� LQ� WKH
IRUP�RI�IRUHJRQH�FRQVXPSWLRQ�

7KH�LGHDV�JDS�H[SODQDWLRQ�IRU�SHUVLVWHQW�SRYHUW\�KDV�D�PRUH�RSWLPLVWLF�WRQH
WR�SROLF\�DGYLFH�WKDQ�WKH�RQH�VXPPDUL]HG�DERYH��,W�HPSKDVL]HV�WKH�IDFW�WKDW
SHRSOH� LQ� WKH�LQGXVWULDO�QDWLRQV�DOUHDG\�SRVVHVV� WKH�NQRZOHGJH�QHHGHG�IRU
SURYLGLQJ�D�SURSHU�VWDQGDUG�RI� OLYLQJ�� ,W�GLUHFWV�DWWHQWLRQ�WR� WKH�SDWWHUQ�RI
FRPPXQLFDWLRQ�EHWZHHQ�GHYHORSLQJ�FRXQWULHV�DQG�WKH�UHVW�RI�WKH�ZRUOG��,Q
SDUWLFXODU��LW�HPSKDVL]HV�WKH�UROH�WKDW�PXOWLQDWLRQDO�FRUSRUDWLRQV�FDQ�SOD\�LQ
WUDQVIHUULQJ�SURGXFWLYH�LGHDV�DFURVV�QDWLRQDO�ERUGHUV��5RPHU�������

818�:,'(5
V� UHVHDUFK� SURMHFW� 
,QIRUPDWLRQ� 7HFKQRORJ\� DQG� (FRQRPLF
'HYHORSPHQW
� LV� VHW� XS� WR� H[SORUH� TXDQWLWDWLYHO\� ZKDW� WKH� LPSDFWV� RI
LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQWV�DUH�RQ�HFRQRPLF�JURZWK��ZHOIDUH�DQG
GHYHORSPHQW��,Q�GRLQJ�WKLV��VXEVWDQWLDO�HPSKDVLV�LV�GHOLEHUDWHO\�SXW�RQ�WKH
UHFHQW� FRQWULEXWLRQV� RI� WKRVH� HFRQRPLVWV�ZKR� KDYH� VWXGLHG� WKH� LPSDFW� RI
LQIRUPDWLRQ�WHFKQRORJ\�RQ�ODERXU�SURGXFWLYLW\�DQG�ZDJHV��7KH�VRFLRORJLFDO
DQG�SV\FKRORJLFDO� DVSHFWV� UHODWHG� WR� WKH� FKDQJLQJ�QDWXUH� RI�ZRUN� UHFHLYH
OHVV� DWWHQWLRQ²QRW�EHFDXVH� WKH\�DUH� UHJDUGHG�DV�XQLPSRUWDQW�EXW� EHFDXVH
DWWHQWLRQ� ZLOO� EH� IRFXVVHG� RQ� WKH� HFRQRPLF� FRQVHTXHQFHV� RI
FRPSXWHUL]DWLRQ��7KH�UDWLRQDOH�IRU�WKLV�QDUURZ�DSSURDFK�LV�EDVHG�RQ�WKH�IDFW
WKDW�LQIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW��VRIWZDUH�DQG�VHUYLFHV�DUH�DOO�LQSXWV
LQ� SURGXFWLRQ� DQG�� FRQVHTXHQWO\�� LQYHVWPHQWV� LQ� WKHP� FDQ� EH� DQDO\VHG� LQ
PXFK�WKH�VDPH�ZD\�DV�LQYHVWPHQWV�LQ�DQ\�RWKHU�SURGXFWLRQ�DVVHW��7KH�DLP
RI�WKH�SURMHFW�LV�WR�REWDLQ�UHVXOWV�WKDW�FRXOG�EH�XVHG�LQ�KHOSLQJ�GHYHORSLQJ
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FRXQWULHV� WR� IRUPXODWH� QDWLRQDO� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQV
WHFKQRORJ\�VWUDWHJLHV��ZKLFK�ZLOO�PD[LPL]H� WKH�EHQHILWV�DQG�PLQLPL]H� WKH
ULVNV�RI�WKHVH�WHFKQRORJLHV�

'HYHORSLQJ� FRXQWULHV� IDFH� WKH� SUREOHP� WKDW� WKH� FDSLWDO� DQG� HGXFDWLRQDO
LQYHVWPHQWV�UHTXLUHG�WR�VWUHQJWKHQ�QDWLRQDO�FDSDELOLWLHV�WR�SURGXFH�DQG�XVH
LQIRUPDWLRQ�WHFKQRORJ\�PD\�GLYHUW�ERWK�SXEOLF�DQG�SULYDWH�UHVRXUFHV�IURP
RWKHU� DFWLYLWLHV�� ZKLFK� FRXOG� KDYH� JUHDWHU� GHYHORSPHQW� LPSDFW�� 6RPH
EXVLQHVVPHQ� LQ� LQGXVWULDO� FRXQWULHV� DOUHDG\� FRPSODLQ� WKDW� LQYHVWPHQWV� LQ
LQIRUPDWLRQ� WHFKQRORJ\� DUH� QRW� HDUQLQJ� KHIW\� UHWXUQV� VLPSO\� EHFDXVH� DOO
ILUPV� DUH� PDNLQJ� WKH� VDPH� LQYHVWPHQWV�� 9DULRXV� W\SHV� RI� PDUNHW
LPSHUIHFWLRQV�PD\�LQ�IDFW�DOORZ�ILUPV�WR� LQYHVW� LQ� LQIRUPDWLRQ� WHFKQRORJ\
WR�UHGLVWULEXWH�UHQWV�IURP�WKHLU�FRPSHWLWRUV�ZLWKRXW�LPSURYLQJ�WRWDO�ZHOIDUH
�+LWW� DQG� %U\QMROIVVRQ� ������� ,I� WKLV� LV� LQGHHG� WKH� FDVH� WKHQ� GHYHORSLQJ
FRXQWULHV�PD\�EH� LQ�D�VLPLODU�SRVLWLRQ�� WKH\�KDYH� WR� LQYHVW� LQ� LQIRUPDWLRQ
WHFKQRORJ\�MXVW�WR�NHHS�XS�ZLWK�LQGXVWULDO�FRXQWULHV��+HUHLQ�OLHV�WKH�ULVN�WKDW
WKH\�ZLOO�VRRQ�EHFRPH�GLVLOOXVLRQHG�ZKHQ�VXFK�LQYHVWPHQWV�GR�QRW�UHVROYH
DOO�WKHLU�GHYHORSPHQW�SUREOHPV�

,Q�DQ\�FDVH��WKH�FXUUHQW�WHFKQRORJLFDO�FKDQJH�LV�D�IDFWRU�FRQWULEXWLQJ�WR�WKH
ZHOIDUH�JDS�EHWZHHQ�WKH�ULFK�DQG�WKH�SRRU�FRXQWULHV��&RQVHTXHQWO\��EHVLGHV
SURYLGLQJ� GHYHORSLQJ� FRXQWULHV� ZLWK� QHZ� RSSRUWXQLWLHV�� LW� DOVR� SRVHV� WKH
WKUHDW�RQ�WKHP�WKDW��LI�XQDEOH�WR�KDUQHVV�WKLV�QHZ�VRXUFH�RI�ZHDOWK��WKH\�ZLOO
IDOO�HYHQ�PRUH�EHKLQG�WKH�GHYHORSHG�FRXQWULHV��,QIRUPDWLRQ�LV�EHFRPLQJ�D
IDFWRU��OLNH�LQFRPH�DQG�ZHDOWK��E\�ZKLFK�SHRSOH�DQG�FRXQWULHV�DUH�FODVVLILHG
LQWR�ULFK�DQG�SRRU�

�� ,1)250$7,21�$1'�&20081,&$7,21
7(&+12/2*<�0$5.(7

,Q� ������ WKH� ZRUOG� LQIRUPDWLRQ� WHFKQRORJ\� PDUNHW� �LQFOXGLQJ� FRPSXWHU
KDUGZDUH�� GDWD� FRPPXQLFDWLRQV� HTXLSPHQW�� FRPSXWHU� VRIWZDUH� DQG
FRPSXWHU�VHUYLFHV��ZDV�ZRUWK�DQ�HVWLPDWHG�86������ELOOLRQ�DV�PHDVXUHG�E\
WKH� UHYHQXHV� RI� SULPDU\� YHQGRUV� �2(&'� ����E�� ����� 7R� SXW� WKLQJV� LQ
SHUVSHFWLYH��WKLV�LV�DERXW���SHU�FHQW�RI�WKH�86�JURVV�GRPHVWLF�SURGXFW��7KH
PDUNHW��KRZHYHU��JUHZ�DW�DQ�DQQXDO�UDWH�RI����SHU�FHQW�EHWZHHQ������DQG
������ 7KLV� ZDV� DERXW� WZLFH� WKH� JURZWK� UDWH� RI� JURVV� GRPHVWLF� SURGXFW
ZRUOGZLGH�� 7KH� GLVWULEXWLRQ� RI� WKH� ,7�PDUNHW� E\� JHRJUDSKLF� DUHD� DQG� E\
PDLQ� PDUNHW� VHJPHQW� LV� VKRZQ� LQ� 7DEOH� ��� 7KH� PDUNHW� LV� UHPDUNDEO\
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FRQFHQWUDWHG� ZLWK� 1RUWK� $PHULFD�� :HVWHUQ� (XURSH� DQG� $VLD� 3DFLILF
DFFRXQWLQJ�IRU����SHU�FHQW��,Q������WKH�WZR�GRPLQDWLQJ�FRXQWULHV�ZHUH�WKH
8QLWHG�6WDWHV�ZLWK� D� ��� DQG� -DSDQ�ZLWK� D����SHU� FHQW� VKDUH�RI� WKH�ZRUOG
PDUNHW��7KH�JURZWK� UDWH�ZDV� WKH�KLJKHVW� LQ�$VLD�3DFLILF� DPRXQWLQJ� WR���
SHU�FHQW�SHU�\HDU�LQ���������

TABLE 1
WORLD-WIDE INFORMATION TECHNOLOGY MARKET BREAKDOWN, 1995

Market share
(%)

Compound annual
growth rate 1985-95

(%)

By georaphic area
North America 43.5 9.4
Latin America 2.0 15.6
Western Europe 28.3 15.6
E.Europe, Middle East, Africa 2.6 10.6
Asia Pacific 23.7 18.9

100.0
By main segment

PCs and workstations 30.5 17.2
Multi-user systems 13.0 4.0
Data communication eq. 4.3 17.0
Packaged software 18.4 16.3
Services 33.7 13.0

100.0

Data source: OECD (1997b: Annex Table 1)

,Q� ������ IRU� WKH� ILUVW� WLPH�� RYHU� D� KDOI� RI� WKH�ZRUOG�ZLGH� UHYHQXHV� RI� ,7
SURGXFHUV� FDPH� IURP� SDFNDJHG� VRIWZDUH� DQG� FRPSXWHU� VHUYLFHV��0RVW� RI
WKH�VKLIW�LQ�WKH�VWUXFWXUH�RI�WKH�PDUNHW�LV�GXH�WR�WKH�LQFUHDVLQJ�LPSRUWDQFH�RI
SDFNDJHG� VRIWZDUH� DQG� WKH� GHFOLQLQJ� VLJQLILFDQFH� RI�PXOWL�XVHU� KDUGZDUH
�L�H��PDLQIUDPHV�DQG�PLQLFRPSXWHUV��

)LJXUH���UHYHDOV�KRZ�PRGHVW�WKH�VL]H�RI�WKH�LQIRUPDWLRQ�WHFKQRORJ\�PDUNHW
VWLOO� LV� LQ� UHODWLRQ� WR� JURVV� GRPHVWLF� SURGXFW� DW�PDUNHW� SULFHV� LQ� WKRVH� ��
FRXQWULHV�IRU�ZKLFK�,QWHUQDWLRQDO�'DWD�&RUSRUDWLRQ��,'&��KDV�FROOHFWHG�GDWD
RQ� VSHQGLQJ� RQ� FRPSXWHU� KDUZDUH� DQG� GDWD� FRPPXQLFDWLRQV� HTXLSPHQW�
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FRPSXWHU� VRIWZDUH� DQG� VHUYLFHV�� 7KH� DYHUDJH� VKDUH� ZDV� ���� SHU� FHQW� LQ
������7KH�VL]H�RI�WKH�PDUNHW�VHHPV�WR�FRUUHODWH�SRVLWLYHO\�ZLWK�WKH�VWDQGDUG
RI�OLYLQJ�DV�PHDVXUHG�E\�*'3�SHU�FDSLWD�LQ�SXUFKDVLQJ�SRZHU�SDULWLHV��7KH
VKDUH�H[FHHGV���SHU�FHQW�LQ�WKH�8QLWHG�.LQJGRP��&DQDGD��6ZHGHQ�DQG�WKH
8QLWHG�6WDWHV��ZKHUHDV�LW�LV�RQO\�DERXW�KDOI�D�SHU�FHQW�LQ�5RPDQLD��(J\SW�
7XUNH\�� ,QGRQHVLD� DQG� ,QGLD�� &RQVHTXHQWO\�� FDXWLRQ� PXVW� EH� H[HUFLVHG
ZKHQ� LQWHUSUHWLQJ� WKH� GLUHFWLRQ� RI� FDXVDOLW\�� ,W� PD\� EH� PRUH� OLNHO\� WKDW
KLJK�LQFRPH�FRXQWULHV�WHQG�WR�SXUFKDVH�PRUH�LQIRUPDWLRQ�WHFKQRORJ\�UDWKHU
WKDQ�WKDW�KLJK�VSHQGLQJ�RQ�LQIRUPDWLRQ�WHFKQRORJ\�PDNHV�FRXQWULHV�ULFK�

FIGURE 1
INFORMATION TECHNOLOGY SPENDING AND GDP PER CAPITA

IN 50 COUNTRIES, 1996
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Data source: IDC and World Bank (1998)

7KH�ZRUOGZLGH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��,&7��PDUNHW
LV�DERXW�WZLFH�DV�ODUJH�DV�WKH�LQIRUPDWLRQ�WHFKQRORJ\��,7��PDUNHW�DORQH��,Q
����� LW� ZDV� HVWLPDWHG� DW� 86�� ������ ELOOLRQ� �(,72� ������ �����
7HOHFRPPXQLFDWLRQV� VHUYLFHV� DFFRXQW� IRU� ��� SHU� FHQW� DQG
WHOHFRPPXQLFDWLRQV�HTXLSPHQW�IRU���SHU�FHQW�RI�WKH�UHYHQXHV�

7KH�VWDUN�GLIIHUHQFHV�EHWZHHQ�WKH�LQGXVWULDO�DQG�GHYHORSLQJ�FRXQWULHV�LQ�WKH
SHQHWUDWLRQ�RI�FRPPXQLFDWLRQV�HTXLSPHQW�DUH�VKRZQ�LQ�7DEOH����7KH�,&7
GLIIXVLRQ� JDS� LV� SUHVHQW� QRW� RQO\� IRU� FRPSXWHUV� EXW� DOVR� IRU� WHOHSKRQHV�
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WHOHYLVLRQV� DQG� UDGLRV�� 'HYHORSLQJ� FRXQWULHV� KDYH� DERXW� ���� UDGLRV� SHU
�����SHRSOH��D�ILIWK�RI�WKH�UDWLR�LQ�LQGXVWULDO�FRXQWULHV��DQG�����WHOHYLVLRQV
SHU������SHRSOH��D�OLWWOH�PRUH� WKDQ�D�IRXUWK�RI� WKDW�LQ� LQGXVWULDO�FRXQWULHV�
7KH�LQGXVWULDO�FRXQWULHV
�����PDLQ�WHOHSKRQH�OLQHV�SHU������SHRSOH�LV�PRUH
WKDQ����WLPHV�WKH�UDWLR�LQ�GHYHORSLQJ�FRXQWULHV��7KH�IDFW� LV��DV�0U��7KDER
0EHNL��9LFH�3UHVLGHQW�RI�WKH�5HSXEOLF�RI�6RXWK�$IULFD��LV�UHSRUWHG�WR�KDYH
VDLG�� WKDW� 
PRUH� WKDQ� KDOI� RI� KXPDQLW\� KDV� QHYHU� PDGH� D� WHOHSKRQH� FDOO

�81'3�����E��

TABLE 2
WORLD COMMUNICATION PROFILE, 1995

(COMMUNICATION EQUIPMENT PER 1000 PEOPLE)

North
America

Nordic
countries

European
Union

Industrial
countries

Developing
countries

Radios 1990 928 880 1005 185
Televisions 763 514 522 524 145
Main telephone

lines
622 614 486 414 39

Cellular telephone 124 205 58 61 4
subscribers
Internet users 38 70 17 18 1
Personal

computers
315 222 138 156 7

Data source: UNDP (1998)

,W� LV� LQWHUHVWLQJ� WR� VHH� KRZ� ODUJH� GLIIHUHQFHV� LQ� WKH� SHQHWUDWLRQ� RI
FRPPXQLFDWLRQ� HTXLSPHQW� H[LVW� HYHQ� EHWZHHQ� LQGXVWULDO� FRXQWULHV��:KLOH
1RUWK� $PHULFD� OHDGV� LQ� WKH� QXPEHU� RI� WHOHYLVLRQV�� UDGLRV� DQG� PDLQ
WHOHSKRQH� OLQHV� SHU� FDSLWD�� WKH�1RUGLF� FRXQWULHV� DUH� RQ� WKH� WRS� RI� WKH� OLVW
ZKHQ� FHOOXODU� PRELOH� WHOHSKRQH� VXEVFULEHUV� DQG� ,QWHUQHW� XVHUV� DUH
FRQVLGHUHG��7KHVH�FRXQWULHV�DOVR�IDUH�PXFK�EHWWHU�WKDQ�WKH�(XURSHDQ�8QLRQ
LQ�WKH�SHQHWUDWLRQ�RI�SHUVRQDO�FRPSXWHUV�

7DEOHV� �� DQG� �� DV� ZHOO� DV� )LJ�� �� UHYHDO� WKH� HQRUPRXV� JDS� EHWZHHQ
GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV� LQ� WKH� DFFHVVLELOLW\� WR� WKH� JOREDO
LQIRUPDWLRQ�LQIUDVWUXFWXUH��7KH�VFDOH�RI�WKH�LQYHVWPHQW�UHTXLUHG�WR�ILOO�WKLV
JDS�LV�VXEVWDQWLDO��,W�LV�HDV\�WR�DUJXH�IURP�D�QRUPDWLYH�VWDQGSRLQW�WKDW�WKLV
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VLWXDWLRQ�LV�XQMXVW�DQG�WKDW�GHYHORSLQJ�FRXQWULHV�VKRXOG�JLYH�D�KLJK�SULRULW\
WR�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�LQYHVWPHQW�LQ�WKHLU�SROLF\�DJHQGD��)URP
D� SRVLWLYH� YLHZSRLQW�� KRZHYHU�� WKH� TXHVWLRQ� LV� KRZ� SURGXFWLYH� DUH� VXFK
LQYHVWPHQWV� DQG� ZKHWKHU� WKH\� FDQ� EH� VXEVWLWXHG� IRU� WKH� PRUH� WUDGLWLRQDO
PHDQV�RI�GHYHORSPHQW�

�� ,1)250$7,21�7(&+12/2*<�63(1',1*
$1'�(&2120,&�*52:7+

3URGXFWLRQ� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� JRRGV� DQG
VHUYLFHV� KDV� FRQWULEXWHG� TXLWH� VXEVWDQWLDOO\� WR� HFRQRPLF� JURZWK� LQ� PDQ\
GHYHORSHG� DQG� QHZO\� LQGXVWULDOL]HG� FRXQWULHV�� 7KH� DYHUDJH� VKDUH� RI� ,&7
JRRGV� LQ� PDQXIDFWXULQJ� YDOXH� DGGHG� ZDV� ���� SHU� FHQW� LQ� WKH� 2(&'
FRXQWULHV�LQ�������7KH�VKDUHV�ZHUH�KLJKHVW�LQ�-DSDQ�DQG�LQ�WKH�1HWKHUODQGV�
����� DQG� ����� SHU� FHQW�� UHVSHFWLYHO\� �2(&'� ����E�� ����� :RQJ� ������
HVWLPDWHV� WKDW� ,&7� JRRGV� DFFRXQWHG� IRU� ��� SHU� FHQW� RI� WKH�PDQXIDFXULQJ
YDOXH� DGGHG� LQ� 6LQJDSRUH� LQ� ������ 7KLV� VHFWRU� KDV� JURZQ� VSHFWDFXODUO\
VLQFH� WKH� VKDUH� ZDV� RQO\� �� SHU� FHQW� LQ� ������ (OHFWURQLFV� SURGXFWLRQ� KDV
FHUWDLQO\� SOD\HG� DQ� LPSRUWDQW� UROH� LQ� WKH� GHYHORSPHQW� SURFHVV� RI� DOO� WKH
QHZO\� LQGXVWULDOL]HG� FRXQWULHV�� ,Q� ������ +RQJ� .RQJ�� 6LQJDSRUH�� 6RXWK
.RUHD� DQG� 7DLZDQ� MRLQWO\� DFFRXQWHG� IRU� ��� SHU� FHQW� DQG� ,QGRQHVLD�
0DOD\VLD�DQG�7KDLODQG�IRU���SHU�FHQW�RI�WKH�HOHFWURQLFV�LQGXVWU\�SURGXFWLRQ
LQ�WKH�ZRUOG��0DQVHOO�DQG�:HKQ�������������

%XW�� DV�.UDHPHU�DQG�'HGULFN� ������� DUJXH�� UHFHQW� UHVHDUFK�RQ� WKH�XVH�RI
LQIRUPDWLRQ� WHFKQRORJ\� DQG� UHODWHG� UHVHDUFK� RQ� FRPSXWHU� SURGXFWLRQ
VXJJHVW� WKDW� WKH� EHQHILWV� IURP� ,7� XVH� DUH� OLNHO\� WR� RXWZHLJK� WKH� EHQHILWV
IURP� SURGXFWLRQ�� ZKLFK� DUH� OLPLWHG� WR� MXVW� RQH� VHFWRU� RI� WKH� HFRQRP\�
0RUHRYHU�� WKH� RQJRLQJ� JOREDOL]DWLRQ� RI� WKH� ZRUOG� HFRQRP\� WHQGV� WR
DPSOLI\� WKH� LPSRUWDQFH� RI� ,7� XVH�� VLQFH� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
V\VWHPV� SURYLGH� WKH� OLQN� WR� LQWHUQDWLRQDO� FDSLWDO� PDUNHWV� DQG� WR
LQWHUQDWLRQDO� WHFKQRORJ\� DQG� SURGXFWLRQ� QHWZRUNV�� 0XOWLQDWLRQDO
FRPSDQLHV� DUH� QRZ� LQ� WKH� SURFHVV� RI� OLQNLQJ� WKHLU� GHVLJQ�� SURFXUHPHQW�
PDQXIDFWXULQJ�� ORJLVWLFV� DQG� PDUNHWLQJ� WKURXJK� ,QWHUQHW�EDVHG
WHFKQRORJLHV��(YHQ�ORZ�WHFKQRORJ\�LQGXVWULHV�VXFK�DV�WH[WLOHV�DUH�IROORZLQJ
VXLW� �VHH� DOVR� /DO� ������� 7KH� DELOLW\� WR� XVH� LQIRUPDWLRQ� WHFKQRORJ\
LPSURYHV� WKH� FDSDELOLWLHV� RI� ILUPV� LQ� GHYHORSLQJ� FRXQWULHV� LQ� IDFLQJ� WKH
FRPSHWLWLRQ�IURP�PXOWLQDWLRQDO�FRUSRUDWLRQV�RU� LQ�GHYHORSLQJ�SDUWQHUVKLSV
ZLWK�WKHP�
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.UDHPHU�DQG�'HGULFN��������DOVR�DUJXH�WKDW�JOREDOL]DWLRQ�PDNHV�LW�GLIILFXOW
IRU� GHYHORSLQJ� FRXQWULHV� WR� UHDS� WKH� EHQHILWV� IURP� WKH� SURGXFWLRQ� RI
LQIRUPDWLRQ� WHFKQRORJ\�� :KLOH� D� QXPEHU� RI� QHZ� FRXQWULHV� �OLNH� -DSDQ�
7DLZDQ�� +RQJ� .RQJ�� 6RXWK� .RUHD�� &KLQD�� ,QGLD� DQG� WKH� 3KLOLSSLQHV�
VXFFHVVIXOO\�HQWHUHG�WKH�,7�LQGXVWU\�GXULQJ�WKH�3&�UHYROXWLRQ�RI�WKH�����V�
RWKHU� FRXQWULHV� VXFK� DV� %UD]LO� DQG�0H[LFR� KDYH� KDG� OLWWOH� VXFFHVV�� (YHQ
-DSDQ�DQG�6RXWK�.RUHD�KDYH�HQMR\HG�RQO\�OLPLWHG�EHQHILWV�IURP�FRPSXWHU
SURGXFWLRQ� �DV� DSSRVHG� WR� FRPSRQHQW� SURGXFWLRQ�� RXWVLGH� WKHLU� RZQ
PDUNHWV�� 7KH� RSSRUWXQLWLHV� DUH� HYHQ� PRUH� OLPLWHG� WRGD\� VLQFH� VRPH
VHJPHQWV� RI� WKH� ,7� LQGXVWU\� �H�J�� PLFURSURVHVVRUV�� RSHUDWLQJ� V\VWHPV�
SDFNDJHG� EXVLQHVV� DSSOLFDWLRQV�� DUH� YLUWXDOO\� FORVHG� RII� EHFDXVH� WKH
VWDQGDUGV� DUH� VHW� E\� WKH� OHDGLQJ� FRPSDQLHV� LQ� WKH�PDUNHW� �OLNH� ,QWHO� DQG
0LFURVRIW���2WKHU�VHJPHQWV�RI�WKH�LQGXVWU\�UHTXLUH�ODUJH�FDSLWDO�LQYHVWPHQWV
DQG�VSHFLDOL]HG�VNLOOV�RU�KDYH�DOUHDG\�EHHQ�SUHHPSWHG�E\�HDUOLHU� HQWUDQWV�
$WWHPSWLQJ� WR� HQWHU� VXFK� VHJPHQWV� WKURXJK� SURWHFWLRQLVW� SROLFLHV� LV� QRW
OLNHO\�WR�VXFFHHG��DQG�ZLOO�LPSRVH�D�KLJK�FRVW�WR�XVHUV�E\�UDLVLQJ�WKH�SULFHV
RI�,7�JRRGV�DQG�VHUYLFHV�

7DEOH� �� VKHGV� VRPH� OLJKW� RQ� WKH� UHODWLYH� FRQWULEXWLRQ� RI� VSHQGLQJ� RQ
LQIRUPDWLRQ� WHFKQRORJ\� WR� WKH� JURZWK� RI� JURVV� GRPHVWLF� SURGXFW� LQ� ��
FRXQWULHV�LQ����������,7�FRQWULEXWLRQ�KHUH�PHDQV�VSHQGLQJ��QRW�SURGXFWLRQ�
DQG�*'3�LV�LQWHUSUHWHG�DV�WRWDO�VSHQGLQJ�UDWKHU�WKDQ�WRWDO�SURGXFWLRQ��%RWK
,7� VSHQGLQJ� DQG� *'3� DUH� PHDVXUHG� LQ� QRPLQDO� 86� GROODUV� DW� SUHYDOLQJ
H[FKDQJH� UDWHV�� 7R� DVVHVV� WKH� UHODWLYH� FRQWULEXWLRQ� RI� LQIRUPDWLRQ
WHFKQRORJ\�� LW�PLJKW�EH�PRUH� LQIRUPDWLYH� WR�FRQVLGHU� LWV� UHDO� FRQWULEXWLRQ
E\�H[FOXGLQJ� WKH�HIIHFWV�RI�GLIIHUHQW� LQIODWLRQ� UDWHV�EHWZHHQ� ,7�DQG�*'3�
%XW�VXFK�D�EUHDNGRZQ�LV�KDUG�WR�PDNH�LI�SULFHV�GR�QRW�DFFXUDWHO\�DFFRXQW
IRU� FKDQJHV� LQ� TXDOLW\�� DV� LV� OLNHO\� WR� EH� WKH� FDVH� IRU� LQIRUPDWLRQ
WHFKQRORJ\�

7KH�DYHUDJH�VKDUH�RI�,7�VSHQGLQJ�LQ�QRPLQDO�*'3�ZDV�����SHU�FHQW�LQ�WKHVH
FRXQWULHV� LQ������DQG�����SHU�FHQW� LQ�������*'3�JUHZ�DW� WKH� UDWH�����SHU
FHQW�RQ�DYHUDJH��ZKHUHDV�,7�VSHQGLQJ�LQFUHDVHG�DW�WKH�UDWH�RI������SHU�FHQW
IURP������WR�������7KH�UHODWLYH�FRQWULEXWLRQ�RI�,7�WR�*'3�JURZWK�ZDV�OHVV
WKDQ���SHU�FHQW� LQ�$UJHQWLQD��%UD]LO��&KLOH��&KLQD�� ,QGLD��6SDLQ��7KDLODQG
DQG� 9HQH]XHOD�� EXW� ODUJHU� WKDQ� ��� SHU� FHQW� LQ� &DQDGD�� )LQODQG�� 6RXWK
$IULFD��6ZHGHQ��8.�DQG�86$��

������������������������������������������
��,7�FRQWULEXWLRQ�LV�QHJDWLYH�IRU�&DQDGD�EHFDXVH�*'3�GHFOLQHG�WKHUH�GXULQJ�WKH�SHULRG
XQGHU�FRQVLGHUDWLRQ��7KH�LQWHUSUHWDWLRQ�VWLOO�JRHV�WKURXJK�� ,7�VSHQGLQJ�SUHYHQWHG�*'3
IURP�GHFOLQLQJ�DW�HYHQ�IDVWHU�UDWH�
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TABLE 3
NOMINAL GROSS DOMESTIC PRODUCT AND SPENDING

ON INFORMATION TECHNOLOGY, 1991-96

Share of IT
spending in

GDP, %

Compound average annual
growth rate, %

1991 1996 GDP IT spending IT share

Relative
contribution of
IT spending to
GDP change,

%

Argentina 0.3 0.7 8.8 26.1 17.3 1.4
Australia 1.9 2.6 5.3 12.3 7.0 5.2
Austria 1.4 1.9 6.1 11.9 5.8 3.2
Belgium 1.9 2.2 5.7 8.6 2.9 3.0
Brazil 0.8 1.2 13.2 21.2 8.0 1.6
Canada 1.4 3.2 -0.2 15.7 15.8 -211.2
Chile 0.8 1.1 15.4 21.4 6.0 1.3
China 0.5 1.0 15.4 29.3 13.9 1.4
Denmark 2.3 2.8 5.9 10.2 4.2 4.3
Finland 1.7 2.5 0.4 7.5 7.0 36.7
France 1.8 2.2 5.0 9.1 4.1 3.7
Germany 1.6 1.9 6.3 9.6 3.4 2.7
Hong Kong 0.7 1.3 11.7 24.2 12.4 2.1
Hungary 1.5 1.9 5.9 11.3 5.4 3.3
India 0.3 0.6 6.9 24.3 17.4 1.5
Italy 1.2 1.4 1.0 3.8 2.8 5.0
Japan 1.8 2.2 6.0 9.7 3.7 3.3
Korea, Rep
of

0.7 2.3 10.0 33.6 23.6 4.7

Malaysia 0.9 1.8 14.9 29.8 14.8 2.7
Mexico 0.6 0.9 1.3 8.5 7.2 5.0
Netherlands 2.2 2.6 6.0 8.9 2.8 3.5
New Zealand 2.2 2.9 8.9 14.6 5.7 4.1
Norway 1.9 2.4 5.9 10.1 4.3 3.8
Singapore 1.4 2.6 15.4 27.3 11.9 3.6
South Africa 1.8 2.7 2.3 11.1 8.7 10.5
Spain 1.2 1.2 1.9 2.4 0.5 1.5
Sweden 2.2 3.2 0.9 8.2 7.3 24.8
Switzerland 2.4 2.9 4.6 8.2 3.5 4.6
Thailand 0.5 1.0 12.7 26.2 13.5 1.6
UK 1.9 3.1 2.5 12.1 9.6 12.1
USA 2.1 3.9 5.0 17.3 12.3 10.0
Venezuela 1.0 1.1 4.6 5.8 1.2 1.3
average 1.4 2.0 6.7 15.0 8.3

Data source: IDC and World Bank (1998)
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7KH� FRQFOXVLRQ� IURP� WKLV� DQDO\VLV� LV� WKDW� VSHQGLQJ� RQ� LQIRUPDWLRQ
WHFKQRORJ\� LV� LQFUHDVLQJ� LQ� LPSRUWDQFH�� ,Q�DOO� WKH� FRXQWULHV� FRQVLGHUHG� ,7
FRQWULEXWLRQ� WR�*'3�JURZWK�H[FHHGHG� LWV� UHODWLYH� VKDUH� LQ�*'3��PHDQLQJ
WKDW� WKH� UHODWLYH�VKDUH� LV� ULVLQJ��7KH�DYHUDJH�JURZWK�UDWH�ZDV�����SHU�FHQW
SHU�\HDU�LQ����������7KLV�JURZWK�FDQQRW��RI�FRXUVH��JR�RQ�LQGHILQLWHO\�VLQFH
WKH� VKDUH� KDV� WR� OLH� EHWZHHQ� �� DQG� ���%XW� WKH� GHYHORSPHQW� LQGLFDWHV� WKDW
WKHVH�FRXQWULHV�KDYH�QRW�\HW�UHDFKHG�WKH�VWHDG\�VWDWH�LQ�ZKLFK�WKH�UHODWLYH
VKDUH�RI�,7�LV�FRQVWDQW�RYHU�WLPH�

�� 7+(�&20387(5�$6�$�352'8&7,21�)$&725

,QIRUPDWLRQ� WHFKQRORJ\� LV�QRZDGD\V� VR� H[WHQVLYHO\� DSSOLHG� LQ�SURGXFWLRQ
WKDW�LV�TXLWH�GLIILFXOW��LI�QRW�HYHQ�LPSRVVLEOH��WR�PHDVXUH�LWV�XVH�DFFXUDWHO\�
+RZHYHU�� FRPSXWHUV� DUH� ZLGHO\� EHOLHYHG� WR� EH� DW� WKH� YDQJXDUG� RI� WKH
LQIRUPDWLRQ� WHFKQRORJ\� UHYROXWLRQ�� DQG� LQIRUPDWLRQ� DERXW� FRPSXWHU
LQYHVWPHQW� H[LVWV��&RQVHTXHQWO\�� D� JRRG� VWDUWLQJ�SRLQW� IRU� WKH� DQDO\VLV�RI
WKH�LPSDFWV�RI�,7�LV�REWDLQHG�E\�DVVHVVLQJ�WKH�LPSRUWDQFH�RI�WKH�FRPSXWHU
DV�D�IDFWRU�RI�SURGXFWLRQ�LQ�WKH�PRGHUQ�HFRQRP\�

��� &RPSXWHU�LQYHVWPHQW�DQG�FRPSXWHU�FDSLWDO�VWRFN

7KH�SULFH�RI�FRPSXWLQJ�KDV�SOXPPHWHG�RYHU�WKH�SRVW�ZDU�SHULRG��)LJXUH��
GLVSOD\V�WKLV�GHYHORSPHQW�ZLWK��KHGRQLF��SULFH�LQGLFHV�WKDW�WDNH�DFFRXQW�RI
HDFK�\HDU
V�LPSURYHPHQW�LQ� WKH�SHUIRUPDQFH�RI�FRPSXWLQJ�HTXLSPHQW��2Q
DYHUDJH��WKH�SULFH�RI�D�QHZ�PDLQIUDPH�FRPSXWHU�DV�IDOOHQ�E\����SHU�FHQW�D
\HDU�LQ�WKH�8QLWHG�6WDWHV��7KXV��D�FRPSXWHU�SULFHG�DW���������LQ������ZRXOG
KDYH�FRVW�����PLOOLRQ�LQ�WKH�ODWH�����
V��7KH�SULFHV�RI�SHUVRQDO�FRPSXWHUV
DQG�FRPSXWHU�HTXLSPHQW�KDYH�GHFOLQHG�DOPRVW�DV�UDSLGO\��RQ�DYHUDJH�E\���
DQG����SHU�FHQW�D�\HDU��UHVSHFWLYHO\��6HPLFRQGXFWRU�SULFHV�KDYH�IDOOHQ�PRVW
VKDUSO\��DERXW����SHU�FHQW�D�\HDU�VLQFH�������ZKHQ�PHDVXUHG�E\�WKH�SULFH
SHU� NLORE\WH� RI� PHPRU\� RQ� WKH� FKLS�� 7KH� UHDO� SULFH� RI� FRPSXWHUV� KDV
GHFOLQHG�HYHQ�PRUH�GUDPDWLFDOO\�WKDQ�ZKDW�WKHVH�QXPEHUV�LQGLFDWH�EHFDXVH
SURGXFHU�SULFHV�LQ�PDQXIDFWXULQJ�DQG�FRQVXPHU�SULFHV�KDYH�LQFUHDVHG�DW�WKH
DYHUDJH� DQQXDO� UDWHV� RI� ���� DQG� ���� SHU� FHQW�� UHVSHFWLYHO\�� LQ� WKH� SHULRG
EHWZHHQ������DQG�������2(&'�����D��

7KH�UDSLG� WHFKQRORJLFDO�DGYDQFH� LQ�FRPSXWHU�HTXLSPHQW�DQG� WKH� UHVXOWLQJ
GHFOLQH�LQ�LWV�UHODWLYH�SULFH�KDYH�OHG�WR�D�VXEVWDQWLDO�LQFUHDVH�LQ�WKH�QRPLQDO
VKDUH� RI� FRPSXWHU� DQG� LQIRUPDWLRQ� SURFHVVLQJ� HTXLSPHQW� LQ� IL[HG
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LQYHVWPHQW� LQ� WKH� 8QLWHG� 6WDWHV�� 7KLV� LV� VKRZQ� LQ� )LJ�� ��� ,QYHVWPHQW� LQ
FRPSXWHUV� DQG� SHULSKHUDO� HTXLSPHQW� DFFRXQWV� IRU� ��� SHU� FHQW� DQG� DOO
LQIRUPDWLRQ� SURFHVVLQJ� HTXLSPHQW� LQYHVWPHQW� IRU� ��� SHU� FHQW� RI� SULYDWH
QRQ�UHVLGHQWLDO� IL[HG� LQYHVWPHQW� DW� FXUUHQW� SULFHV�� &RPSXWHU� LQYHVWPHQW
VKDUH�SHDNHG�LQ�WKH�����
V�DW�DURXQG���SHU�FHQW�DQG�WKHQ�DJDLQ�LQ�WKH�PLG�
����V� DW� ��� SHU� FHQW�� ,WV� UHFHQW� VXUJH� PXVW� EH� DVVRFLDWHG� ZLWK� MRLQW
GHYHORSPHQW�RI�KDUGZDUH�DQG�VSHFLILF�VRIWZDUH�IRU�XVH�RQ�WKH�,QWHUQHW�

FIGURE 2
COMPUTER EQUIPMENT PRICE INDICES IN THE UNITED STATES

(1990 = 1, LOGARITHMIC SCALE)
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0DLQIUDPH�FRPSXWHUV 3HUVRQDO�FRPSXWHUV

0HPRU\�FKLS &RPSXWHU�HTXLSPHQW

Data source: Triplett (1996)

7KH� FRPSXWHU� VKDUH� LQ� IL[HG� LQYHVWPHQW� LV� HYHQ� ODUJHU� WKDQ� ZKDW� LV
GLVSOD\HG� LQ� )LJ�� �� LI� LW� LV� FDOFXODWHG� LQ� UHDO� WHUPV�� +RZHYHU�� VXFK� UHDO
VKDUHV�DUH�QRW�KHOSIXO�FRQFHSWV�VLQFH��JLYHQ�WKH�VKDUS�GHFOLQH�RI�FRPSXWHU
SULFHV�� WKH\� DUH� YHU\� VHQVLWLYH� WR� FKRLFH� RI� WKH� EDVH� \HDU� IRU� VXFK
FDOFXODWLRQV�

,Q� DQ\� FDVH�� HYHQ� LI� FRPSXWHUV� DQG� SHULSKHUDO� HTXLSPHQW� DFFRXQW� IRU� D
VXEVWDQWLDO� VKDUH� RI� IL[HG� LQYHVWPHQW� LQ� WKH� 8QLWHG� 6WDWHV�� WKH\� DUH� D
UHODWLYHO\� PLQRU� LQSXW� WR� SURGXFWLRQ�� 2OLQHU� DQG� 6LFKHO� ������� KDYH
HVWLPDWHG�WKDW�FRPSXWHU�KDUGZDUH�PDGH�XS�RQO\�DERXW���SHU�FHQW�RI�WKH�QHW
VWRFN�RI�QRQ�UHVLGHQWLDO�HTXLSPHQW�DQG�VWUXFWXUHV�LQ������ZKHQ�PHDVXUHG
LQ�QRPLQDO� WHUPV��,QIRUPDWLRQ�SURFHVVLQJ�HTXLSPHQW�DFFRXQWHG�IRU����SHU
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FHQW�RI�WKLV�VWRFN�LQ�WKH�VDPH�\HDU��7KH�GLIIHUHQFH�UHIOHFWV�WKH�ODUJH�VWRFN�RI
FRPPXQLFDWLRQV� HTXLSPHQW�� ZKLFK� DOVR� KDV� D� FRQVLGHUDEOH� DPRXQW� RI
HPEHGGHG�PLFURHOHFWURQLFV�� ,Q������FRPSXWHUV�DFFRXQWHG�IRU����SHU�FHQW
RI� WKH� QRPLQDO� QHW� VWRFN� RI� LQIRUPDWLRQ� SURFHVVLQJ� HTXLSPHQW�
&RPPXQLFDWLRQ�JHDU� UHSUHVHQWHG����SHU�FHQW�� VFLHQWLILF�HTXLSPHQW����SHU
FHQW�DQG�SKRWRFRS\LQJ�DQG�RWKHU�RIILFH�HTXLSPHQW�WKH�UHPDLQLQJ���SHU�FHQW
�2OLQHU�DQG�6LFKHO������������

FIGURE 3
NOMINAL SHARES OF INFORMATION PROCESSING AND COMPUTER

EQUIPMENT INVESTMENT IN PRIVATE NON-RESIDENTIAL FIXED
INVESTMENT IN THE UNITED STATES, 1960-97
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,QIRUPDWLRQ�SURFHVVLQJ�DQG�UHODWHG�HTXLSPHQW

&RPSXWHUV�DQG�SHULSKHUDO�HTXLSPHQW

Data source: Bureau of Economic Analysis: National Income and Product
Accounts, 1959-88 and Survey of Current Business (various
issues); Sichel (1997: 3)

1LLQLQHQ��������KDV�SURGXFHG�VLPLODU�HVWLPDWHV�IRU�)LQODQG��+H�VKRZV�WKDW
WKH�VKDUH�RI�FRPSXWHU�KDUGZDUH�LQYHVWPHQW�LQ�SULYDWH�QRQ�UHVLGHQWLDO�IL[HG
LQYHVWPHQW�LQFUHDVHG�IURP���SHU�FHQW�LQ������WR����SHU�FHQW�LQ�������7KH
FRPSXWHU� FDSLWDO� VWRFN� DFFRXQWHG� IRU� � DERXW� �� SHU� FHQW� RI� WKH� QRQ�
UHVLGHQWLDO�VWRFN�LQ�WKH�EXVLQHVV�VHFWRU�LQ������

7KH� FDSLWDO� VKDUH� RI� FRPSXWHU� KDUGZDUH� KDV� UHPDLQHG� VR� VPDOO� EHFDXVH
FRPSXWHUV� EHFRPH� REVROHWH� YHU\� UDSLGO\�� 2OLQHU� DQG� 6LFKHO� ������
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HVWLPDWHG� WKDW� WKH�GHSUHFLDWLRQ� UDWH� IRU� FRPSXWHUV� DYHUDJHG����SHU� FHQW� D
\HDU�LQ�WKH�8QLWHG�6WDWHV�IURP������WR�������7KLV�UHIOHFWV� WKH�FDSLWDO� ORVV
DVVRFLDWHG�ZLWK�WKH�VKDUS�GHFOLQH�LQ�FRPSXWHU�SULFHV��VHH�)LJ�����UDWKHU�WKDQ
WKH�FKDQJH�LQ�WKHLU�YDOXH�ZLWK�WKH�DJH��,Q�IDFW��FRPSXWHUV�VHHP�WR�EH�UDWKHU
GXUDEOH�JRRGV�ZKLFK�ORVH�WKHLU�DVVHW�YDOXH�YHU\�UDSLGO\�

7KH�VPDOO�FDSLWDO�VKDUH�LV�RQH�RI�WKH�SRVVLEOH�H[SODQDWLRQV�WR�WKH�IDFW�WKDW
FRPSXWHU� KDUGZDUH
V� FRQWULEXWLRQ� WR� RYHUDOO� HFRQRPLF� JURZWK� KDV� WXUQHG
RXW�WR�EH�UDWKHU�PRGHVW�LQ�WKH�86�HFRQRP\��7KLV�GHEDWH�RQ�WKH�
SURGXFWLYLW\
SDUDGR[
�ZLOO�EH�H[DPLQHG�LQ�JUHDWHU�GHWDLO�EHORZ�

7KH�GDWD�SUHVHQWHG�DERYH�DUH�IURP�WKH�86�QDWLRQDO�DFFRXQWV��7KH\�DUH�DQ
RXWFRPH� RI� WKH� SDWKEUHDNLQJ� ZRUN� EHJDQ� E\� WKH� %XUHDX� RI� (FRQRPLF
$QDO\VLV� LQ� WKH� ODWH� ����V� WR� LQFRUSRUDWH� FRPSXWHU� SULFHV� LQWR� D� QDWLRQDO
DFFRXQWLQJ� IUDPHZRUN� �VHH�7ULSOHWW� �������$V� D� UHVXOW� WKHUH� QRZ� H[LVWV� D
YLHZ� RI� WKH� UROH� WKDW� FRPSXWHUV� SOD\� LQ� WKH� 86� HFRQRP\�� $OO� WKH� RWKHU
2(&'�HFRQRPLHV��ZLWK�WKH�VROH�H[FHSWLRQ�RI�&DQDGD��VWLOO�OHDYH�WKHP�RXW
RI�WKH�SLFWXUH��7KH�ODFN�RI�GDWD�RQ�RWKHU�FRXQWULHV�PDNHV�LW�GLIILFXOW�WR�VWXG\
WKH�LPSDFW�RI�FRPSXWHUV�RQ�HFRQRPLF�GHYHORSPHQW��,W�DOVR�H[SODLQV�WKH�ELDV
WRZDUGV�WKH�8QLWHG�6WDWHV�ZKLFK�LV�UHIOHFWHG�LQ�PDQ\�VWXGLHV�LQ�WKLV�ILHOG�

7KHUH�DUH��KRZHYHU��VRPH�SULYDWH�SURYLGHUV�RI�LQIRUPDWLRQ�WHFKQRORJ\�GDWD�
$V� DOUHDG\� PHQWLRQHG� DERYH�� ,QWHUQDWLRQDO� 'DWD� &RUSRUDWLRQ� �,'&�
SXEOLVKHV� DQ� DQQXDO� UHSRUW� RQ� WKH� VWDWXV� RI� WKH� ZRUOGZLGH� LQIRUPDWLRQ
WHFKQRORJ\�PDUNHW� LQ����FRXQWULHV��7KH�UHSRUW�FRQWDLQV�GDWD��EDVHG�RQ�WKH
UHYHQXHV� RI� SULPDU\� YHQGRUV�� RQ� VSHQGLQJ� RQ� FRPSXWHU� KDUGZDUH
HTXLSPHQW�� GDWD� FRPPXQLFDWLRQV� HTXLSPHQW�� FRPSXWHU� VRIWZDUH� DQG
FRPSXWHU� VHUYLFHV� LQFOXGLQJ� ERWK� SURIHVVLRQDO� DQG� VXSSRUW� VHUYLFHV��� $
PHDVXUH�RI�LQYHVWPHQW�LQ� LQIRUPDWLRQ�WHFKQRORJ\�KDUGZDUH� LV�REWDLQHG�E\
DJJUHJDWLQJ�WKH�ILUVW�WZR�FDWHJRULHV��)LJXUH���GLVSOD\V�LW�DV�D�SHUFHQWDJH�RI
JURVV�IL[HG�LQYHVWPHQW�DQG�FRQWUDVWV�LW�ZLWK�WKH�VKDUH�RI�IL[HG�LQYHVWPHQW�LQ
*'3�LQ����FRXQWULHV�LQ�������7KH�DYHUDJH�VKDUH�RI�,7�KDUGZDUH�VSHQGLQJ�LQ
IL[HG�LQYHVWPHQW�LV�����SHU�FHQW�LQ�WKLV�GDWDVHW��7KH�KLJKHVW�VKDUHV�DUH�IRXQG
LQ�WKH�ULFK�LQGXVWULDO�FRXQWULHV��6ZHGHQ�������SHU�FHQW���8QLWHG�6WDWHV�����
SHU�FHQW���8QLWHG�.LQJGRP������SHU�FHQW���$XVWUDOLD������SHU�FHQW���'HQPDUN
�����SHU�FHQW��DQG�)LQODQG������SHU�FHQW���6RXWK�$IULFD������SHU�FHQW��LV�WKH
H[FHSWLRQ�SURYLQJ� WKH� UXOH�� 7KH� VKDUHV� DUH� WKH� ORZHVW� LQ� 7XUNH\� ����� SHU
FHQW���7KDLODQG������SHU�FHQW��DQG�,QGRQHVLD������SHU�FHQW��

������������������������������������������
��7KH� ,'&�GDWD� LQFOXGHV� VSHQGLQJ�E\�KRXVHKROGV��7KH�KRXVHKROG� VKDUH�KDV�� KRZHYHU�
EHHQ�UDWKHU�PRGHVW��)RU�H[DPSOH�LQ�)LQODQG��ZKHUH�LW�LV�DPRQJ�WKH�KLJKHVW�LQ�WKH�ZRUOG�
LW�LV�HVWLPDWHG�WR�DFFRXQW�IRU�DERXW����SHU�FHQW�RI�WRWDO�VSHQGLQJ�
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,W�LV�LQWHUHVWLQJ�WR�REVHUYH�WKDW�WKH�VKDUH�RI�,7�KDUGZDUH�LQYHVWPHQW�LQ�JURVV
IL[HG�LQYHVWPHQW�LV�QRW�RXVWDQGLQJO\�KLJK�LQ�WKRVH��PRVWO\�$VLDQ��FRXQWULHV�
ZKHUH� WKH� UDWLR�RI� IL[HG� LQYHVWPHQW� WR� JURVV�GRPHVWLF�SURGXFW� LV�KLJK�� ,Q
IDFW��WKHVH�VKDUHV�KDYH�EHHQ�DW�WKH�DYHUDJH�RU�HYHQ�EHORZ�WKH�DYHUDJH�OHYHO
LQ� WKH� IDVW� JURZLQJ� HFRQRPLHV� RI� 7KDLODQG��0DOD\VLD�� .RUHD�� &KLQD� DQG
6LQJDSRUH��2QH�LV�WHPSWHG�WR�GUDZ�IURP�WKLV�ILJXUH�WKH�FRQFOXVLRQ�WKDW�WKH
JURVV�FRUUHODWLRQ�LV�QHJDWLYH�EHWZHHQ�WKH�,7�FRQWHQW�RI�LQYHVWPHQW�DQG�WKH
RYHUDOO�LQYHVWPHQW�UDWLR��7KHUH�LV�FRQVHTXHQWO\�DQ�REYLRXV�QHHG�WR�FRQWURO
IRU�LQYHVWPHQW�LQ�RWKHU�W\SHV�RI�FDSLWDO�EHIRUH�DQ\�DVVHVPHQW�FDQ�EH�PDGH
DERXW� WKH� UHODWLRQVKLS� EHWZHHQ� LQIRUPDWLRQ� WHFKQRORJ\� DQG� HFRQRPLF
JURZWK�

FIGURE 4
INFORMATION TECHNOLOGY HARDWARE SPENDING AND GROSS FIXED

INVESTMENT IN 1995
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Data sources: International Data Corporation and World Bank (1998)

,Q�DQ\�FDVH�)LJ����LQGLFDWHV�WKDW�RQO\�LQ�6ZHGHQ�WKH�VKDUH�RI�,7�KDUGZDUH
LQYHVWPHQW�LQ�WRWDO�IL[HG�LQYHVWPHQW�ZDV�LQ������KLJKHU�WKDQ�LQ�WKH�8QLWHG
6WDWHV��&RQVHTXHQWO\��WKH�VKDUH�RI�FRPSXWHU�FDSLWDO�LQ�WKH�WRWDO�FDSLWDO�VWRFN
LV�QRW�OLNHO\�WR�H[FHHG�LQ�WKHVH�FRXQWULHV�WKH�����SHU�FHQW�VKDUH�HVWLPDWHG�IRU
WKH�8QLWHG�6WDWHV�DQG�IRU�)LQODQG�
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��� 8VH�RI�WKH�FRPSXWHU�DW�ZRUN

&RPSXWHUV� DQG� FRPPXQLFDWLRQ� WRROV� KDYH� EHFRPH� DQ� LQWHJUDO� SDUW� RI
SHRSOH
V�ZRUNLQJ� OLYHV� LQ� LQGXVWULDO� FRXQWULHV�� )LJ���� GLVSOD\V� LQIRUPDWLRQ
DERXW�FRPSXWHU�XVH�LQ�WKH�ZRUNSODFH�LQ�ILYH�2(&'�FRXQWULHV��7KH�VKDUH�RI
HPSOR\HHV�XVLQJ�D�FRPSXWHU�LQFUHDVHG�IURP�OHVV�WKDQ�D�TXDUWHU�RI�ZRUNHUV
LQ�WKH�PLG�����V�WR�EHWZHHQ����WR����SHU�FHQW�E\�WKH�PLG�����V��)LQODQG
VHHPV�WR�KDYH�WKH�KLJKHVW�FRPSXWHU�SHQHWUDWLRQ��ZKHUHDV�WKH�IDVWHVW�JURZWK
RYHU�WKH�SHULRG�RFFXUHG�LQ�&DQDGD�

FIGURE 5
PERCENTAGE OF PERSONS USING A COMPUTER AT WORK
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$XVWUDOLD

Source: OECD (1998)

,W�LV�LQWHUHVWLQJ�WR�REVHUYH�KRZ�VLPLODU�WKH�SDWWHUQV�RI�FRPSXWHU�SHQHWUDWLRQ
DUH�LQ�WKH�FRXQWULHV�GLVSOD\HG�LQ�)LJ�����&RPSXWHU�HTXLSPHQW�DQG�VRIWZDUH
DOVR�WHQG�WR�EH�TXLWH�VLPLODU�LQ�WKHVH�FRXQWULHV�IRU�WZR�UHDVRQV��)LUVW��WKHLU
SURGXFWLRQ� LV� FRQFHQWUDWHG� LQ� WKH� KDQGV� RI� RQO\� D� IHZ� PXOWLQDWLRQDO
FRPSDQLHV��2(&'�����E���6HFRQG��IDVW�WHFKQRORJLFDO�SURJUHVV�PDNHV�WKHLU
VHUYLFH� OLYHV� UDWKHU� VKRUW��PHDQLQJ� WKDW� WKH� ODWHVW� LQQRYDWLRQV� DUH� DGRSWHG
DOPRVW� VLPXOWDQHRXVO\� LQ� DOO� WKHVH� FRXQWULHV�� &RQVHTXHQWO\�� WKH� ODERXU
PDUNHW� RXWFRPHV� RI� FRPSXWHU� XVH� VKRXOG� DOVR� EH� TXLWH� VLPLODU� LI
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LQIRUPDWLRQ� WHFKQRORJ\� KDV� XQLYHUVDO� LPSDFWV�� 7KLV� LV� RQH� RI� WKH
K\SRWKHVHV�ZKLFK�QHHGV�WR�EH�WHVWHG�LQ�HPSLULFDO�ZRUN�

:KLOH�LQIRUPDWLRQ�WHFKQRORJLHV�DUH�EHLQJ�XVHG�LQ�ERWK�PDQXIDFWXULQJ�DQG
VHUYLFH� LQGXVWULHV�� WKH� 2(&'� ������� UHSRUW� LQGLFDWHV� WKDW� SHQHWUDWLRQ
UHPDLQV� ORZ� LQ� DJULFXOWXUH� DQG� FRQVWUXFWLRQ�� 3HUVRQV� HPSOR\HG� E\� WKH
ILQDQFH�DQG�LQVXUDQFH�VHUYLFHV�PDNH�JUHDWHVW�XVH�RI�WKH�FRPSXWHU�JHQHUDOO\
IROORZHG� E\� WKRVH� LQ� SXEOLF� DGPLQLVWUDWLRQV��:RUNHUV� LQ� UHDO� HVWDWHV� DQG
EXVLQHVV� DFWLYLWLHV�� XWLOLWLHV� DQG� PLQLQJ� DOVR� WHQG� WR� XVH� LQIRUPDWLRQ
WHFKQRORJLHV�PRUH�WKDQ�WKH�DYHUDJH�

&RPSXWHUV� LQ� WKH�ZRUNSODFH�DUH�XVHG�IRU�D�ZLGH�YDULHW\�RI�SXUSRVHV�ZLWK
ZRUG�SURFHVVLQJ�RIWHQ� WDNLQJ� WKH� OHDG� �2(&'� �������'DWD� RQ� QHWZRUNHG
XVHUV� LQ� 6ZHGHQ� VKRZ� WKDW� DERXW� ��� SHU� FHQW� RI� HPSOR\HHV� XVH� WKH
FRPSXWHU�WR�VKDUH�YDULRXV�W\SH�RI�LQIRUPDWLRQ�ZLWKLQ�WKH�ILUP�����SHU�FHQW
XVH� LW� IRU� HOHFWURQLF� PDLO� DQG� ��� SHU� FHQW� WR� DFFHVV� H[WHUQDO� GDWDEDVHV�
LQFOXGLQJ�WKH�,QWHUQHW�

�� ,1)250$7,21�7(&+12/2*<��352'8&7,9,7<
$1'�(&2120,&�*52:7+

7KH� RIWHQ�DGYRFDWHG� YLHZ� WKDW� LQIRUPDWLRQ� WHFKQRORJ\� ZLOO� FKDQJH� WKH
ZRUOG�PXVW�VWHP�IURP�D�EDVLF�SUHPLVH��QDPHO\��WKDW�FRPSXWLQJ�HTXLSPHQW
DQG� LQIRUPDWLRQ� SURFHVVLQJ� HTXLSPHQW� KDYH� D� YLVLEOH� LPSDFW� RQ
SURGXFWLYLW\�� LQFRPH�DQG�RU�ZHOIDUH��%XW� LI� WKLV� LV� WKH�FDVH�� WKHQ�KRZ�FDQ
ZH� PHDVXUH� LW� DQG� KRZ� ODUJH� LV� LW"� ,W� LV� XQGHQLDEOH� IURP� WKH� VXUYH\
SUHVHQWHG� DERYH� WKDW� ,7�SOD\V� DQ� HQRUPRXV� UROH� LQ� WKH� RSHUDWLRQ� RI�PRVW
PRGHUQ�HFRQRPLHV��+RZHYHU��WKH�DVVHVVPHQW�RI�WKH�EHQHILWV�DQG�WKH�IDFWRUV
WKDW�LQIOXHQFH�WKHP�KDV�EHHQ�UDWKHU�GLIILFXOW�

7KLV� DVVHVVPHQW� KDV� EHHQ� DSSURDFKHG� DW� WKH� OHYHO� RI� WKH� HFRQRP\�� WKH
LQGXVWU\�DQG� WKH� ILUP�� ,Q� WKHLU�VXUYH\�RI� WKH� ILHOG��%U\QMROIVVRQ�DQG�<DQJ
�������FRQVLGHUHG�RYHU�����DUWLFOHV��7KHLU�FRQFOXVLRQ� LV� WKDW� LQ� WKH�����V
DQG�HDUO\�����V�GLVDSSRLQWPHQW�LQ�LQIRUPDWLRQ�WHFKQRORJ\�ZDV�FKURQLFOHG
LQ� D� QXPEHU� RI� VWXGLHV� GLVFORVLQJ� EURDG� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� ,7
LQYHVWPHQW� DQG� HFRQRP\�ZLGH� SURGXFWLYLW\� LQ� WKH� 8QLWHG� 6WDWHV�� 7KLV

SURGXFWLYLW\� SDUDGR[
� LV� RIWHQ� VXPPDUL]HG� E\� UHIHUULQJ� WR� 5REHUW� 0�
6RORZ
V� ������� PXFK�TXRWHG� VHQWHQFH� 
\RX� FDQ� VHH� FRPSXWHU� DJH
HYHU\ZKHUH�EXW�LQ�WKH�SURGXFWLYLW\�VWDWLVWLFV
�
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0RUH� UHFHQW� UHVHDUFK� KDV�� KRZHYHU�� IRXQG� LQFUHDVLQJ� HYLGHQFH� WKDW� WKHUH
H[LVW� SRVLWLYH� UHODWLRQVKLSV� EHWZHHQ� LQIRUPDWLRQ� WHFKQRORJ\� LQYHVWPHQWV
DQG�YDULRXV�PHDVXUHV�RI� HFRQRPLF�SHUIRUPDQFH�DFURVV� ILUPV� LQ� LQGXVWULDO
FRXQWULHV� �VHH��H�J���%U\QMROIVVRQ�DQG�+LWW������DQG�/LFKWHQEHUJ������ IRU
HYLGHQFH�RQ� WKH�86� DQG�*UHHQDQ��0DLUHVVH� DQG�7RSLRO�%HQVDwG� ����� IRU
)UDQFH��� ,QWHUHVWLQJO\�� KRZHYHU�� WKLV� FRUUHODWLRQ� WHQGV� WR� YDQLVK� ZKHQ
HVWLPDWHG� LQ� WKH� ORQJLWXGLQDO� GLPHQVLRQ�� LPSO\LQJ� WKDW� FDXWLRQ� PXVW� EH
H[HUFLVHG� ZKHQ� PDNLQJ� FRQFOXVLRQV� DERXW� FDXVDOLW\�� 0RUHRYHU�� /DO
V
������� VWXG\� RQ� ,QGLDQ� JDUPHQWV� LQGXVWU\� LQGLFDWHV� WKDW� WKH� UHWXUQV� WR
FRPSXWHU�LQYHVWPHQW�DUH�VWLOO�TXLWH�OLPLWHG�LQ�GHYHORSLQJ�FRXQWULHV�

$QDO\VHV� RI� WKH� ODERXU� PDUNHW� LPSDFWV� RI� LQIRUPDWLRQ� WHFKQRORJ\� DOVR
UHYHDO� DQ� LQWHUHVWLQJ� WKLQJ��$V� )LJ�� �� VKRZV�� FRPSXWHU� XVH� DQG� GLIIXVLRQ
UDWHV�DUH�URXJKO\�VLPLODU�LQ�:HVWHUQ�LQGXVWULDO�FRXQWULHV��7KH�ODERXU�PDUNHW
RXWFRPHV�DUH��KRZHYHU��TXLWH�GLIIHUHQW��ERWK�ZDJH�DQG�HPSOR\PHQW�HIIHFWV
RI� FRPSXWHU� XVH� YDU\� IURP� FRXQWU\� WR� FRXQWU\� �.UDPDU]� ������� 7KLV
REVHUYDWLRQ� FDVWV� GRXEW� RQ� WKH� H[LVWHQFH� RI� D� XQLYHUVDO� IRUFH� �OLNH� VNLOO�
ELDVHG� WHFKQRORJLFDO� FKDQJH� FDXVHG� E\� ,7�� VKDSLQJ� WKH�ZRUOG�� ,QVWHDG�� LW
GULYHV�WKH�DWWHQWLRQ�WR�WKH�RSHUDWLRQ�RI�ODERXU�PDUNHW�LQVWLWXWLRQV�

(FRQRP\�ZLGH�DQG�LQGXVWU\� OHYHO� ILQGLQJV�RQ�,7� LPSDFWV�DUH�PRUH�PL[HG
WKDQ� ILUP� OHYHO� ILQGLQJV��0DQ\�86� VWXGLHV� �H�J�� 2OLQHU� DQG� 6LFKHO� �����
-RUJHQVRQ�DQG�6WLURK�������6LFKHO�������VKRZ�WKDW�SURGXFWLYLW\�JDLQV�KDYH
QRW� VXEVWDQWLDOO\� DFFHOHUDWHG� GHVSLWH� UDSLGO\� LQFUHDVLQJ� LQYHVWPHQWV� LQ
FRPSXWHUV� DQG� RWKHU� W\SHV� RI� ,7�� )LYH� SURPLQHQW� K\SRWKHVHV� KDYH� EHHQ
SURSRVHG� WR� H[SODLQ� WKLV� 
SURGXFWLYLW\� SDUDGR[
�� QR� SDUDGR[�
PLVPHDVXUHPHQW��PLVPDQDJHPHQW��GLIIXVLRQ�GHOD\�DQG�VPDOO�FDSLWDO�VKDUH�

-RUJHQVRQ� DQG� 6WLURK� ������� DUJXH� WKDW� GHFOLQLQJ� FRPSXWHU� SULFHV� KDYH
JHQHUDWHG� VL]DEOH� SHFXQLDU\� H[WHUQDOLWLHV� WKURXJK� WKH� VXEVWLWXWLRQ� RI
FRPSXWHU�VHUYLFHV�IRU�RWKHU�LQSXWV�LQ�SURGXFWLRQ��%XW�WKHUH�LV�QR�HYLGHQFH
WKDW� SURGXFWLYLW\� JURZWK� ZRXOG� UHVXOW� IURP� VSLOORYHUV� RI� EHQHILWV� RI
FRPSXWHUV� WR� SHRSOH� ZKR� DUH� QRW� LQYROYHG� LQ� LQYHVWLQJ� LQ� WKHP�� WKDW� LV�
WKHUH� VHHPV� WR� EH� QR� HYLGHQFH� IRU� QRQ�SHFXQLDU\� H[WHUQDOLWLHV� JHQHUDWLQJ
SURGXFWLYLW\�JURZWK��&RQVHTXHQWO\��WKHUH�LV��DIWHU�DOO��QR�SDUDGR[�

7KH� PLVPHDVXUHPHQW� K\SRWKHVLV� VXJJHVWV� WKDW� D� ODUJH� SURSRUWLRQ� RI� WKH
EHQHILWV�RI�,7�ZLOO�QRW�DSSHDU�LQ�SURGXFWLYLW\�VWDWLVWLFV�EHFDXVH�WKH\�WDNH�WKH
IRUP� RI� LPSURYHG� SURGXFW� TXDOLW\�� YDULHW\�� WLPHOLQHVV� DQG� FXVWRPL]DWLRQ�
ZKLFK� DUH� QRW� ZHOO�PHDVXUHG� LQ� SURGXFWLYLW\� VWDWLVWLFV�� ,PSURYLQJ� OLYLQJ
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VWDQGDUGV�UHVXOW�LQ�DQ�LQFUHDVLQJ�GHPDQG�IRU�VHUYLFHV�LQ�LQGXVWULDO�FRXQWULHV
DQG��FRQVHTXHQWO\��LQGXFH�FRPSDQLHV�WR�LQYHVW�LQ�FRPSXWHUV�HYHQ�LI�WKH\�GR
QRW�DGG�WR�SURGXFWLYLW\�PHDVXUHG�LQ�WKH�FRQYHQWLRQDO�ZD\��7KH�ZHDNQHVV�RI
WKLV�H[SODQDWLRQ�LV��DV�6FKUH\HU��������DPRQJ�RWKHUV�KDV�SRLQWHG�RXW��WKDW�LW
UHTXLUHV�PLVPHDVXUHPHQW�WR�LQFUHDVH�RYHU�WLPH��7HFKQRORJLFDO�SURJUHVV�KDV
UHVXOWHG� LQ�QHZ�SURGXFWV�DQG� LPSURYHG�TXDOLW\� IRU�DOUHDG\�PDQ\�GHFDGHV�
HYHQ� FHQWXULHV�� 7KHUH� LV� QR� LQGLFDWLRQ� WKDW� LQIRUPDWLRQ� WHFKQRORJ\� KDV
PDGH�WKH�PHDVXUHPHQW�SUREOHP�DQ\�ZRUVH�WKDQ�LW�ZDV�EHIRUH�

0LVPDQDJHPHQW�PD\�OHDG�WR�ZDVWHIXO�RU�XQSURGXFWLYH�,7�LQYHVWPHQWV��)RU
H[DPSOH��%U\QMROIVVRQ�DQG�+LWW� ������� IRXQG� LQ� WKHLU� VXUYH\� RI� ODUJH�86
ILUPV� WKDW� ,7� LV� EURDGO\� DVVRFLDWHG� ZLWK� D� ZRUN� V\VWHP� WKDW� LQFOXGHV
GHFHQWUDOL]HG� DXWKRULW\� DQG� VXSSRUWLQJ� SUDFWLFHV� VXFK� DV� WHDPZRUN�
VXEMHFWLYH� LQFHQWLYHV� DQG� LQFUHDVHG� LPSRUWDQFH� RI� NQRZOHGJH� ZRUN�� 7R
UHDS� WKH� EHQHILWV� RI� ,7� LQYHVWPHQWV�� ILUPV� KDYH� WR� PDWFK� WKHLU
RUJDQL]DWLRQDO� DUFKLWHFWXUH� WR� WKH� XVH� RI� LQIRUPDWLRQ� WHFKQRORJ\�� ,7� LV
FRPSOHPHQWDU\� WR�FKDQJHV� LQ�RWKHU�DVSHFWV�RI� WKH�RUJDQL]DWLRQ��7KLV�PD\
H[SODLQ�ZK\� QRW� DOO� ILUPV� VXFFHHG� LQ� VXFK� LQYHVWPHQWV� EXW� WKRVH� WKDW� GR
VXFFHHG� DUH� KLJKO\� UHZDUGHG� E\� WKH� VWRFN�PDUNHW�� WKHUH� VHHPV� WR� H[LVW� D
SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� ,7� FDSLWDO� DQG� WKH� YDOXH� RI� WKH� ILUP
�%U\QMROIVVRQ�DQG�<DQJ�������

7KH�GLIIXVLRQ�K\SRWKHVLV�VXJJHVWV�WKDQ�LW�PD\�WDNH�D� ORQJ�WLPH�EHIRUH�WKH
SURGXFWLYLW\�EHQHILWV�RI�,7�LQYHVWPHQW�DUH�IXOO\�UHDOL]HG��*UHHQZRRG�������
DQG� *UHHQZRRG� DQG� <RUXNRJOX� ������� VKRZ� KRZ� D� PDMRU� WHFKQRORJLFDO
UHYROXWLRQ��VXFK�DV�WKH�PLFURSURFHVVRU�DQG�WKH�FRPSXWHU��FDQ�LQLWLDOO\�OHDG
WR� D� SURORQJHG� GHFOLQH� LQ� SURGXFWLYLW\� EHFDXVH� LW� WDNHV� WLPH� WR� OHDUQ� WR
RSHUDWH� D� QHZ� WHFKQRORJ\�� 7KLV� OHDUQLQJ� SHULRG� LV� DOVR� FKDUDFWHUL]HG� E\
LQFUHDVLQJ�ZDJH�LQHTXDOLW\�VLQFH�VNLOOHG�ODERXU�KDV�DQ�DGYDQWDJH�DW�OHDUQLQJ
DQG�VLQFH� WKH�DGYDQFH� LQ� WHFKQRORJ\� LV� DVVRFLDWHG�ZLWK� DQ� LQFUHDVH� LQ� WKH
GHPDQG�IRU�VNLOOV�QHHGHG�WR�LPSOHPHQW�LW�

7KH�ODVW�H[SODQDWLRQ�WR� WKH� 
SURGXFWLYLW\�SDUDGR[
� LV� WKDW��DV�VKRZQ�DERYH�
FRPSXWHUV�DUH�VWLOO�RQO\�D�VPDOO� IUDFWLRQ������SHU�FHQW��RI� WKH�H[LVWLQJ�QHW
FDSLWDO� VWRFN��&RQVHTXHQWO\�� HYHQ� LI� WKH\� HDUQ� KHIW\� UHWXUQV�� WKH� VKDUH� RI
QRPLQDO�JURVV�LQFRPH�DFFUXLQJ�WR�FRPSXWHUV�LV�UDWKHU�VPDOO��6LFKHO�������
FDOFXODWHG� WKDW� LW�ZDV�RQ�DYHUDJH�DERXW���SHU�FHQW� LQ� WKH�8QLWHG�6WDWHV� LQ
���������DQG�1LLQLQHQ��������HVWLPDWHG�LW�WR�KDYH�EHHQ�FORVH�WR���SHU�FHQW
LQ�)LQODQG�LQ����������7KHUHIRUH��VWDQGDUG�JURZWK�DFFRXQWLQJ�PHWKRGV�JLYH
WKH�FRQFOXVLRQ�WKDW��LQ�VSLWH�RI�WKH�ODUJH�LQYHVWPHQW�LQ�FRPSXWHUV�DQG�RWKHU
IRUPV� RI� ,7�� WKH\� KDYH� DGGHG� RQO\� DERXW� �������� SHUFHQWDJH� SRLQWV� RI
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JURZWK� WR� WKH� RYHUDOO� HFRQRP\� LQ� ERWK� WKH� 86� DQG� )LQODQG�� $OWKRXJK
VXEVWDQWLDO��WKLV�FRQWULEXWLRQ�LV�QRW�RYHUZKHOPLQJ�

�� &21&/86,216�)25�5(6($5&+

,Q� LWV� UHSRUW� �81&67'� ������ RQ� WKH� LPSOLFDWLRQV� RI� LQIRUPDWLRQ� DQG
FRPPXQLFDWLRQ� WHFKQRORJLHV� IRU� HFRQRPLF� GHYHORSPHQW�� WKH� :RUNLQJ
*URXS�RI�WKH�8QLWHG�1DWLRQV�&RPPLVVLRQ�RQ�6FLHQFH�DQG�7HFKQRORJ\�IRU
'HYHORSPHQW� *URXS� ZDV� XQDEOH� WR� UHDFK� ILUP� FRQFOXVLRQV� DERXW� PDQ\
DVSHFWV� RI� WKH� GHEDWH�� 7KHUH� LV� VXEVWDQWLDO� HYLGHQFH� WKDW� WKH� QHZ
WHFKQRORJLHV�DUH� WUDQVIRUPLQJ�VRPH�VHFWRUV�RI�VRPH�VRFLHWLHV��7KH� LPSDFW
LV�QRW��KRZHYHU��DV�GHHS�RU�SHUYDVLYH�DV�WKH�GHEDWH�DERXW�WKH�EHQHILWV�RI�WKH
JOREDO�LQIRUPDWLRQ�VRFLHW\�VRPHWLPHV�PDNHV�LW�DSSHDU��$V�\HW��WKH�HYLGHQFH
WKDW� ,&7V�ZLOO� WUDQVIRUP� WKH�ZRUOG�DQG�EULQJ�EHQHILWV� WR�DOO� LWV� FLWL]HQV� LV
LQFRQFOXVLYH��7KH�:RUNLQJ�*URXS�DUJXHV��KRZHYHU��WKDW�WKHUH�LV�VXIILFLHQW
HYLGHQFH� RI� WKHLU� SRWHQWLDO� WR� LQGLFDWH� WKDW� LW� ZRXOG� EH� ZLVH� IRU� DOO
JRYHUQPHQWV�DQG�RWKHU�VWDNHKROGHUV�WR�WDNH�VWHSV�QHHGHG�WR�DFFHVV�DQG�XVH
WKHVH� WHFKQRORJLHV�� )RU� WKLV� UHDVRQ�� LW� UHFRPPHQGV� WKDW� HDFK� FRXQWU\
HVWDEOLVK�D�QDWLRQDO�,&7�VWUDWHJ\�DLPLQJ�DW�PD[LPL]LQJ�WKH�EHQHILWV�RI�,&7V
DQG�PLQLPL]LQJ�WKHLU�ULVNV�

7KH�VXUYH\�SUHVHQWHG�DERYH�FRQILUPV�WKHVH�FRQFOXVLRQV�RQ�WKH� LPSDFWV�RI
LQIRUPDWLRQ�WHFKQRORJ\��7KH�OLWHUDWXUH�UHYLHZ�RQ�WKH�
SURGXFWLYLW\�SDUDGR[

VKRZV�WKDW�WKHUH�LV�QHLWKHU�D�SDUDGR[�QRU�D�VXEVWDQWLDO� 
LQIRUPDWLRQ�SD\RII

DVVRFLDWHG�ZLWK�LQYHVWPHQW�LQ�FRPSXWHUV�RU�RWKHU�IRUPV�RI�,7�LQ�WKH�8QLWHG
6WDWHV��&RPSXWHUV�VHHP�WR�EH�
SXOOLQJ�WKHLU�ZHLJKW
��7KLV�PD\��KRZHYHU��EH
D� FKDUDFWHULVWLF� IHDWXUH� RI� WKH� 86� HFRQRP\� LQ� LWV� SUHVHQW� VWDJH� RI
GHYHORSPHQW��0RGHUQ� EXVLQHVV� LQIRUPDWLRQ� V\VWHPV� DUH� EHLQJ� GHYHORSHG
IRU�WKH�QHHGV�RI�ODUJH�FRUSRUDWLRQV�LQ�LQGXVWULDO�FRXQWULHV��0RUH�UHVHDUFK�RQ
RWKHU� FRXQWULHV�� GHYHORSHG� DQG� GHYHORSLQJ�� LV� QHHGHG� EHIRUH� ILUP� SROLF\
FRQFOXVLRQV�FDQ�EH�GUDZQ�IRU�HFRQRPLF�GHYHORSPHQW��7KLV�UHVHDUFK�VKRXOG
H[SORUH�WKH�UROH�RI�LQIRUPDWLRQ�WHFKQRORJ\�ERWK�DV�DQ�LQWHUPHGLDWH�LQSXW�LQ
SURGXFWLRQ�DQG�DV�D�ILQDO�JRRG�LQ�FRQVXPSWLRQ�
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5()(5(1&(6

%DUUR�� 5�� -�� �������� 
(FRQRPLF� JURZWK� LQ� D� FURVV�VHFWLRQ� RI� FRXQWULHV
�
4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������

%U\QMROIVVRQ��(���DQG�/��+LWW���������
3DUDGR[�ORVW"�)LUP�OHYHO�HYLGHQFH�RI
WKH�UHWXUQV�WR�LQIRUPDWLRQ�V\VWHPV�VSHQGLQJ
��0DQDJHPHQW�6FLHQFH����
�������

%U\QMROIVVRQ��(���DQG�/��+LWW� �������� 
,QIRUPDWLRQ�WHFKQRORJ\�DQG�LQWHUQDO
ILUP�RUJDQL]DWLRQ��$Q�H[SORUDWRU\�DQDO\VLV
��0LPHR�

%U\QMROIVVRQ�� (��� DQG� 6�� <DQJ� �������� 
,QIRUPDWLRQ� WHFKQRORJ\� DQG
SURGXFWLYLW\�� $� UHYLHZ� RI� WKH� OLWHUDWXUH
��$GYDQFHV� LQ� &RPSXWHUV� ���
��������

%U\QMROIVVRQ��(���DQG�6��<DQJ���������
7KH�LQWDQJLEOH�EHQHILWV�DQG�FRVWV�RI
FRPSXWHU�LQYHVWPHQWV��(YLGHQFH�IURP�ILQDQFLDO�PDUNHWV
��0LPHR�

(DVWHUO\��:���0��.UHPHU��/��3ULWFKHWW�� DQG�/��+��6XPPHUV� �������� 
*RRG
SROLF\� RU� JRRG� OXFN"� &RXQWU\� JURZWK� SHUIRUPDQFH� DQG� WHPSRUDU\
VKRFNV
��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������������

(,72���������(XURSHDQ�,QIRUPDWLRQ�7HFKQRORJ\�2EVHUYDWRU\�����)UDQNIXUW
DP�0DLQ��(,72�

(YDQV��3��%���DQG�7��6��:XUVWHU���������
6WUDWHJ\�DQG�WKH�QHZ�HFRQRPLFV�RI
LQIRUPDWLRQ
�� ,Q� &��:�� 6WHUQ� DQG� *�� 6WDON�� -U�� �HGV���3HUVSHFWLYHV� RQ
6WUDWHJ\�IURP�7KH�%RVWRQ�&RQVXOWLQJ�*URXS��1HZ�<RUN��-RKQ�:LOH\�	
6RQV���������

*UHHQDQ��1���-��0DLUHVVH��DQG�$��7RSLRO�%HQVDwG��������� 
&RPSXWHUL]DWLRQ
DQG�5	'��/LQNV�FRQQHFWLQJ�VNLOOV��DYHUDJH�VDODULHV�DQG�SURGXFWLYLW\��$
VWXG\�RI�)UHQFK�ILUP�OHYHO�GDWD
��$�SDSHU�SUHSDUHG�IRU�WKH�818�:,'(5
SURMHFW�RQ�,QIRUPDWLRQ�7HFKQRORJ\�DQG�(FRQRPLF�'HYHORSPHQW�

*UHHQZRRG�� -�� ��������7KH� 7KLUG� ,QGXVWULDO� 5HYROXWLRQ��:DVKLQJWRQ�'&�
$(,�3UHVV�

*UHHQZRRG�� -��� DQG� 0�� <RUXNRJOX� �������� 
����
�� &DUQHJLH�5RFKHVWHU
&RQIHUHQFH�6HULHV�RQ�3XEOLF�3ROLF\�����������

+LWW�� /��� DQG� (�� %U\QMROIVVRQ� �������� 
3URGXFWLYLW\�� EXVLQHVV� SURILWDELOLW\�
DQG� FRQVXPHU� VXUSOXV�� 7KUHH� GLIIHUHQW� PHDVXUHV� RI� LQIRUPDWLRQ
WHFKQRORJ\�YDOXH
��0,6�4XDUWHUO\������������
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+XEEDUG�� 7�� 1�� �������� 
:K\� DUH� SURFHVV� PRQLWRULQJ� WHFKQRORJLHV
YDOXDEOH"�7KH�XVH�RI�RQ�ERDUG� LQIRUPDWLRQ� WHFKQRORJ\� LQ� WKH� WUXFNLQJ
LQGXVWU\
��1%(5�:RUNLQJ�3DSHU�1R�������

-RUJHQVRQ�� '�� :��� DQG� .�� 6WLURK� �������� 
&RPSXWHUV� DQG� JURZWK
�
(FRQRPLFV�RI�,QQRYDWLRQ�DQG�1HZ�7HFKQRORJ\������������

.LQJ�� 5�� *��� DQG� 5�� /HYLQH� �������� 
&DSLWDO� IXQGDPHQWDOLVP�� HFRQRPLF
GHYHORSPHQW�� DQG� HFRQRPLF� JURZWK
��&DUQHJLH�5RFKHVWHU� &RQIHUHQFH
6HULHV�RQ�3XEOLF�3ROLF\������������

.UDHPHU�� .�� /��� DQG� -�� 'HGULFN� �������� 
,QIRUPDWLRQ� WHFKQRORJ\� DQG
HFRQRPLF� GHYHORSPHQW�� 5HVXOWV� DQG� LPSOLFDWLRQV� RI� FURVV�FRXQWU\
VWXGLHV
�� 3DSHU� SUHSDUHG� IRU� WKH�818�:,'(5� SURMHFW� RQ� ,QIRUPDWLRQ
7HFKQRORJ\�DQG�(FRQRPLF�'HYHORSPHQW�

.UDPDU]�� )�� �������� 
&RPSXWHUV� DQG� ODERXU� PDUNHWV�� ,QWHUQDWLRQDO
HYLGHQFH
��3DSHU�SUHSDUHG�IRU�WKH�818�:,'(5�SURMHFW�RQ�,QIRUPDWLRQ
7HFKQRORJ\�DQG�(FRQRPLF�'HYHORSPHQW�

/DO�� .�� �������� ’,QIRUPDWLRQ� WHFKQRORJ\� DQG� JOREDO� FRPSHWLWLYHQHVV�� $
FDVH� VWXG\� RI� ,QGLDQ� JDUPHQW
V� LQGXVWU\’.� 3DSHU� SUHSDUHG� IRU� WKH
818�:,'(5� SURMHFW� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG� (FRQRPLF
'HYHORSPHQW�

/HZLV��:��$�� �������� 
(FRQRPLF� GHYHORSPHQW�ZLWK� XQOLPLWHG� VXSSOLHV� RI
ODERXU
��0DQFKHVWHU�6FKRRO�RI�(FRQRPLF�DQG�6RFLDO�6WXGLHV������������

/LFKWHQEHUJ�� )�� 5�� �������� 
7KH� LPSDFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ
SULYDWH�� DQG� SXEOLF�VHFWRU� SURGXFWLYLW\� LQ� WKH� 8QLWHG� 6WDWHV�� 7KH
PLFURHFRQRPHWULF� HYLGHQFH
�� 3DSHU� SUHSDUHG� IRU� WKH� 818�:,'(5
SURMHFW�RQ�,QIRUPDWLRQ�7HFKQRORJ\�DQG�(FRQRPLF�'HYHORSPHQW�

/XFDV�� 5�� (��� -U�� �������� 
2Q� WKH� PHFKDQLFV� RI� HFRQRPLF� GHYHORSPHQW
�
-RXUQDO�RI�0RQHWDU\�(FRQRPLFV����������

0DQVHOO��5���DQG�8��:HKQ��HGV�����������.QRZOHGJH�6RFLHWLHV��,QIRUPDWLRQ
7HFKQRORJ\� IRU� 6XVWDLQDEOH� 'HYHORSPHQW�� 2[IRUG�� 2[IRUG� 8QLYHUVLW\
3UHVV�

1HJURSRQWH��1����������%HLQJ�'LJLWDO��1HZ�<RUN��.QRSI�

1HJURSRQWH�� 1�� �������� 
7KH� WKLUG� VKDOO� EH� WKH� ILUVW
�� :LUHG� �����
KWWS���ZZZ�ZLUHG�FRP�ZLUHG������QHJURSRQWH�KWPO�

1LLQLQHQ�� 3�� �������� 
&RPSXWHUV� DQG� HFRQRPLF� JURZWK� LQ� )LQODQG
�� 3DSHU
SUHSDUHG�IRU�WKH�818�:,'(5�SURMHFW�RQ�,QIRUPDWLRQ�7HFKQRORJ\�DQG
(FRQRPLF�'HYHORSPHQW�
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2(&'������D���+LVWRULFDO�6WDWLVWLFV������������3DULV��2(&'�

2(&'������E���,QIRUPDWLRQ�7HFKQRORJ\�2XWORRN�������3DULV��2(&'�

2(&'������F���7RZDUGV�D�*OREDO�,QIRUPDWLRQ�6RFLHW\��3DULV��2(&'�

2(&'� ��������8VH� RI� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ� 7HFKQRORJLHV� DW
:RUN��KWWS���ZZZ�RHFG�RUJ�GVWL�VWL��

2OLQHU�� 6�� '��� DQG� '�� (�� 6LFKHO� �������� 
&RPSXWHUV� DQG� RXWSXW� JURZWK
UHYLVLWHG�� +RZ� ELJ� LV� WKH� SX]]OH"
�� %URRNLQJV� 3DSHUV� RQ� (FRQRPLF
$FWLYLW\������������

4XDK��'��7�� �����D��� 
(DWLQJ� �V� DQG��V�� ,QWHUDFWLYH�GLJLWDO�PHGLD� DQG� WKH
ZHLJKWOHVV�HFRQRP\
��0LPHR�

4XDK��'��7�������E���
,QFUHDVLQJO\�ZHLJKWOHVV�HFRQRPLHV
��%DQN�RI�(QJODQG
4XDUWHUO\�%XOOHWLQ��)HEUXDU\��������

5RPHU��3�� �������� 
,GHDV�JDSV�DQG�REMHFW�JDSV� LQ�HFRQRPLF�GHYHORSPHQW
�
-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������������

5RVWRZ�� :�� :�� �������� 7KH� 6WDJHV� RI� (FRQRPLF� *URZWK�� $� 1RQ�
&RPPXQLVW�0DQLIHVWR��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

6FKUH\HU�� 3�� �������� 
,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� DQG� WKH
PHDVXUHPHQW�RI�UHDO�RXWSXW��ILQDO�GHPDQG�DQG�SURGXFWLYLW\
��2(&'�67,
:RUNLQJ�3DSHU��������

6LFKHO��'��(����������7KH�&RPSXWHU�5HYROXWLRQ��$Q�(FRQRPLF�3HUVSHFWLYH�
:DVKLQJWRQ�'&��%URRNLQJV�,QVWLWXWLRQ�3UHVV�

6RORZ��5����������
:H¶G�%HWWHU�:DWFK�2XW
��1HZ�<RUN�7LPHV�%RRN�5HYLHZ
-XO\����

7ULSOHWW�� -�� (�� �������� 
,QGXVWU\� SURGXFWLYLW\� PHDVXUHV� DQG� KHGRQLF� SULFH
LQGH[HV��'R�WKH\�ILW"
��3DSHU�SUHVHQWHG�DW�2(&'�([SHUW�:RUNVKRS�RQ
3URGXFWLYLW\�� ,QWHUQDWLRQDO�&RPSDULVRQV� DQG�0HDVXUHPHQW� ,VVXHV�� ���
0D\�������3DULV�

81&67'� �������� 6XEVWDQWLYH� 7KHPH�� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQV
7HFKQRORJLHV� IRU� 'HYHORSPHQW�� 5HSRUW� RI� WKH� :RUNLQJ� *URXS� RQ
,QIRUPDWLRQ�7HFKQRORJLHV�IRU�'HYHORSPHQW�

81'3� �����D��� +XPDQ� 'HYHORSPHQW� 5HSRUW� ������ 8QLWHG� 1DWLRQV
'HYHORSPHQW�3URJUDPPH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

81'3� �����E��� 
81'3� DQG� WKH� FRPPXQLFDWLRQV� UHYROXWLRQ
�
KWWS���ZZZ�XQGS�RUJ�XQGS�FRPP�LQGH[�KWPO
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81'3� �������� +XPDQ� 'HYHORSPHQW� 5HSRUW� ������ 8QLWHG� 1DWLRQV
'HYHORSPHQW�3URJUDPPH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

86� 'HSDUWPHQW� RI� &RPPHUFH� �������� 7KH� (PHUJLQJ� 'LJLWDO� (FRQRP\�
KWWS���ZZZ�HFRPPHUFH�JRY�HPHUJLQJ�KWP�

:RQJ�� 3�� .�� �������� 
7KH� FRQWULEXWLRQ� RI� LQIRUPDWLRQ� WHFKQRORJ\� WR� WKH
UDSLG� HFRQRPLF� JURZWK� RI� 6LQJDSRUH
�� 3DSHU� SUHSDUHG� IRU� WKH
818�:,'(5� SURMHFW� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\� DQG� (FRQRPLF
'HYHORSPHQW�

:RUOG� %DQN� �������� :RUOG� 'HYHORSPHQW� ,QGLFDWRUV� ������ &'�520�
:DVKLQJWRQ�'&��:RUOG�%DQN�

:RUOG� %DQN� �������� .QRZOHGJH� IRU� 'HYHORSPHQW�� :RUOG� 'HYHORSPHQW
5HSRUW����������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�


