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� ,QWURGXFWLRQ

,Q� OLWWOH� RYHU� D� GHFDGH�� ,QGLD� KDV� HPHUJHG� DV� D� PDMRU� H[SRUWHU� RI� VRIWZDUH� LQ� WKH
LQWHUQDWLRQDO� HFRQRP\�� 7KLV� UHPDUNDEOH� IHDW� KDV� EHHQ� DFFRPSOLVKHG� WKURXJK� WKH
H[WUDRUGLQDU\� JURZWK� RI� ,QGLDQ� VRIWZDUH� ZKLFK�� LQ� WKH� ODVW� ILYH� \HDUV�� H[SDQGHG� DW� D
FRPSRXQG�DQQXDO�UDWH�RI����SHU�FHQW��0RUH�WKDQ�WZR�WKLUGV�RI�WKLV�ZDV�GXH�WR�H[SRUWV�
PDNLQJ�WKH�LQGXVWU\�D�PDMRU�H[SRUW�HDUQHU�IRU�WKH�FRXQWU\��7KH�SURSRUWLRQ�RI�VRIWZDUH
H[SRUWV� WR�PHUFKDQGLVH�H[SRUWV�JUHZ� IURP�D�QHJOLJLEOH� DPRXQW� LQ� ����� WR� RYHU� �� SHU
FHQW� LQ� ���������5HPDUNDEO\�� WKHVH� VRIWZDUH� H[SRUWV� DUH� ODUJHO\� GXH� WR� WKH� HIIRUWV� RI
GRPHVWLF� UDWKHU� WKDQ� IRUHLJQ� ILUPV��2I� WKH� WRS� WZHQW\� H[SRUWHUV� LQ� ��������� RQO\� VL[
ILUPV�ZHUH�IRUHLJQ�VXEVLGLDULHV�

7KH�VRIWZDUH�LQGXVWU\�FRQWULEXWHV���SHU�FHQW�RI�,QGLD¶V�*13��EXW�KDV�DFFRXQWHG�IRU�RYHU
�� SHU� FHQW� RI� WKH� JURZWK� RI� LWV� *13� �.XPDU� ������� ,Q� ������ WKH� VRIWZDUH� LQGXVWU\
HPSOR\HG���������RI�WKH�WRWDO�HPSOR\HG�ZRUNIRUFH�RI��������PLOOLRQ��(PSOR\PHQW�LQ
WKH�LQGXVWU\��DOWKRXJK�FRQVWLWXWLQJ�RQO\�D�VPDOO�IUDFWLRQ�RI�WKH�WRWDO��KDV�JURZQ�TXLFNO\
DQG�HVWLPDWHV�IRU�WKH�\HDU������VXJJHVW�WKDW�WKHUH�ZLOO�EH�RYHU���������,7�SURIHVVLRQDOV
HPSOR\HG�LQ�,QGLD�

&DQ� WKH� VRIWZDUH� VHFWRU� FRQWLQXH� WR� FRQWULEXWH� VLJQLILFDQWO\� WR� HFRQRPLF� JURZWK�� DQG
ZKDW�IRUPV�DUH�WKHVH�FRQWULEXWLRQV�OLNHO\�WR�WDNH"�7R�DQVZHU�WKLV�TXHVWLRQ��ZH�EHJLQ�E\
H[DPLQLQJ� LQ� VHFWLRQ� �� WKH� IDFWRUV� WKDW� KDYH� FRQWULEXWHG� WR� ,QGLD¶V� HPHUJLQJ
VSHFLDOL]DWLRQ� LQ� VRIWZDUH� H[SRUWV�� :H� DUJXH� WKDW� VRIWZDUH� VHUYLFHV� DUH� LQWHQVLYH� LQ
KXPDQ�FDSLWDO�DQG�WKH�DEXQGDQW�VXSSO\�RI�HQJLQHHUV�LQ�WKH�FRXQWU\�SURYLGHV�QRW�RQO\�DQ
DEVROXWH�ZDJH�DGYDQWDJH��EXW�DOVR�D�FRPSDUDWLYH�DGYDQWDJH��,Q�VHFWLRQ���ZH�UHYLHZ�WKH
IDFWRUV�WKDW�FRQVWUDLQ�WKH�FXUUHQW�JURZWK�RI�WKH�VRIWZDUH�LQGXVWU\�RQ�WKH�VXSSO\�VLGH��LQ
SDUWLFXODU� WKH� UROH� RI� XQGHULQYHVWPHQW� LQ� OLWHUDF\� DQG� LQ� WHOHFRPPXQLFDWLRQV
LQIUDVWUXFWXUH��6HFWLRQ���DQDO\VHV�WKH�FRQWULEXWLRQ�RI�VRIWZDUH�JURZWK�WR�KXPDQ�FDSLWDO
IRUPDWLRQ��+LJK�HDUQLQJV�LQ�VRIWZDUH�KDYH�UHVXOWHG�LQ�FRQVLGHUDEOH�SULYDWH�LQYHVWPHQW�LQ
WUDLQLQJ��DQG�WKH�VXEVHTXHQW�HPHUJHQFH�RI�D�VXFFHVVIXO�VHOI�ILQDQFLQJ�PRGHO�RI�WHUWLDU\
HGXFDWLRQ� LQ� VRPH�SDUWV�RI� WKH� FRXQWU\��6HFWLRQ��� DQDO\VHV� WKH� LPSDFW� RI� VRIWZDUH� RQ
SURGXFWLYLW\� LPSURYHPHQWV� WKURXJK� WKH� OLQNDJH� HIIHFWV� RI� VRIWZDUH� LQ� WKH� GRPHVWLF
HFRQRP\��:H�FRQFOXGH�WKDW�WKLV�PHFKDQLVP�RI�SURGXFWLYLW\�LPSURYHPHQW�LV�RI�OLPLWHG
LPSRUWDQFH�LQ�WKH�,QGLDQ�FRQWH[W��6HFWLRQ���HPSKDVL]HV�WKH�UROH�RI�KLJK�VRIWZDUH�VDODULHV
YHUVXV� WKH� UHVW� RI� ,QGLD¶V� LQGXVWU\� LQ� FUHDWLQJ� SURGXFWLYLW\�LQGXFLQJ� RUJDQL]DWLRQDO
LPSURYHPHQWV�LQ�VRIWZDUH��:H�DOVR�DQDO\VH�WKH�UROH�RI�VRIWZDUH�ILUPV�DV�RUJDQL]DWLRQDO
H[HPSODUV��6HFWLRQ���VXPPDUL]HV�RXU�PDLQ�FRQFOXVLRQV�

�� )DFWRUV�IDYRXULQJ�WKH�JURZWK�RI�VRIWZDUH�UHYHQXHV�LQ�,QGLD��7KH�UROH
RI�FRPSDUDWLYH�DQG�DEVROXWH�DGYDQWDJHV

6RIWZDUH�LV�QRW�MXVW�DQRWKHU�LQGXVWU\��7KH�QXPEHU�RI�FRPSDQLHV�WKDW�SURGXFH�VRIWZDUH
RU�HPSOR\�VRIWZDUH�GHYHORSHUV�LV�PXFK�JUHDWHU�WKDQ�WKH�VHW�RI�ILUPV�FRPPRQO\�WKRXJKW
RI� DV� VRIWZDUH� ILUPV�� VXFK� DV� 0LFURVRIW� RU� 2UDFOH�� ,QGHHG�� ODUJH� EDQNV�� LQVXUDQFH
FRPSDQLHV��ILQDQFH�FRPSDQLHV��DQG�YLUWXDOO\�HYHU\�RUJDQL]DWLRQ�DERYH�D�FHUWDLQ�VL]H�DOO
GHYHORS� D� JUHDW� GHDO� RI� VRIWZDUH�� 0XFK� RI� WKLV� VRIWZDUH� LV� HLWKHU� GHYHORSHG� IRU� D
SDUWLFXODU�XVHU��RU� FRQVLVWV�RI� D� VWDQGDUG� µSODWIRUP¶� VXFK�DV� D�6$3�(53� V\VWHP�RU� DQ
2UDFOH�DFFRXQWLQJ�V\VWHP��DQG�LV�FXVWRPL]HG�WR�WKH�QHHGV�RI�WKH�XVHU�RUJDQL]DWLRQ��2QFH
LQ�SODFH��WKHVH�V\VWHPV�KDYH�WR�EH�PDLQWDLQHG�DQG�HQKDQFHG��6RPH�REVHUYHUV�FODLP�WKDW
RYHU� WZR�WKLUGV� RI� DOO� VRIWZDUH� GHYHORSPHQW� HIIRUWV� DUH� VSHQW� LQ� PDLQWDLQLQJ� DQG
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HQKDQFLQJ� H[LVWLQJ� VRIWZDUH� FRGHV�� UDWKHU� WKDQ� SURGXFLQJ� QHZ� VRIWZDUH� �5D\PRQG
������

'HVSLWH� WKH� VWHDG\� JURZWK�RI� VRIWZDUH� WHFKQRORJ\� DQG� WRROV�� VRIWZDUH� GHYHORSPHQW� LV
VWLOO� ODERXU� LQWHQVLYH� DQG� UHTXLUHV� UHODWLYHO\� OLWWOH� FDSLWDO�� (VWLPDWHV� E\� /DNKD� ������
VXJJHVW� WKDW� ODERXU� FRVWV� DFFRXQWHG� IRU� DERXW� ���SHU� FHQW� RI� DOO� VRIWZDUH� FRVWV� LQ� WKH
HDUO\�����V���:LWK�WKH�LQIRUPDWLRQ�WHFKQRORJ\�UHYROXWLRQ�WDNLQJ�KROG�LQ�WKH�����V��WKH
GHPDQG�IRU�,7�ZRUNHUV�LQ�WKH�GHYHORSHG�ZRUOG�KDV�VWHDGLO\�VXUSDVVHG�VXSSO\��+RZHYHU�
D� IDLUO\� VXEVWDQWLDO� IUDFWLRQ� RI� WKHVH� DFWLYLWLHV� FDQ� EH� RXWVRXUFHG� DQG� DUH� LQFUHDVLQJO\
FRQGXFWHG�DZD\� IURP� WKH�XVHU�RUJDQL]DWLRQ��7KLV�RXWVRXUFLQJ�GHPDQG�KDV� IRUPHG� WKH
EDVLV�RI�WKH�LQLWLDO�JURZWK�RI�WKH�VRIWZDUH�LQGXVWU\�LQ�,QGLD�

7KH�QHHGV�RI�VRIWZDUH�SURGXFWLRQ�VHHP�SDUWLFXODUO\�VXLWHG�WR�WKH�UHVRXUFH�HQGRZPHQWV
RI�WKH�,QGLDQ�HFRQRP\��0RUHRYHU��VFDOH�HFRQRPLHV�DUH�QRW�D�VLJQLILFDQW�EDUULHU�WR�HQWU\�
$�ILUP�FDQ²DQG�PDQ\�GR²VWDUW�RII�DV�OLWWOH�PRUH�WKDQ�RQH�VRIWZDUH�GHYHORSPHQW�WHDP�
2WKHUV�KDYH�VWDUWHG�DV�WHPSRUDU\�HPSOR\PHQW�DJHQFLHV��UHTXLULQJ�D�IHZ�URRPV�LQ�ZKLFK
WR�VHW�XS�D�KDQGIXO�RI�3&V�DQG�D� WHOHSKRQH��)XUWKHU�� WKH�SURGXFWLRQ�RI� VRIWZDUH� LV�QRW
KHDYLO\�GHSHQGHQW�RQ�SK\VLFDO�LQIUDVWUXFWXUH�VXFK�DV�URDGV�DQG�SRUWV��DOWKRXJK�D�VWHDG\
VXSSO\� RI� HOHFWULFDO� SRZHU� LV� FULWLFDO�� DV� LV� UHDG\� DFFHVV� WR� 3&V�� ZRUNVWDWLRQV� DQG
FRPPXQLFDWLRQ��DLUSRUWV��SKRQHV��ID[HV�DQG�LQFUHDVLQJO\��WKH�,QWHUQHW�

7KH� LQLWLDO� JURZWK� RI� WKH� VRIWZDUH� VHUYLFH� LQGXVWU\�ZDV� IDFLOLWDWHG� E\� WKH� HQOLJKWHQHG
µKDQGV�RII¶�SROLFLHV�RI�WKH�JRYHUQPHQW�RI�,QGLD��%\�WKH�ODWH�����V�DQG�HDUO\�����V��3&
SULFHV� KDG� IDOOHQ� VWHDGLO\�� DV� KDG� WKH� SULFHV� RI� RWKHU� HTXLSPHQW�� 7KH� JRYHUQPHQW
DOORZHG� OLEHUDO� LPSRUWV� RI� ERWK� KDUGZDUH� DQG� VRIWZDUH� WRROV�� DQG� ILUPV�ZHUH� DEOH� WR
SURYLGH� WKHLU� RZQ� HOHFWULFDO� SRZHU� WKURXJK� D� YDULHW\� RI� VRXUFHV�� LQFOXGLQJ� VHOI�
JHQHUDWLRQ��$V�7DEOH���VKRZV��WKLV�JURZWK�RI�VRIWZDUH�UHYHQXH�FDPH�GLVSURSRUWLRQDWHO\
IURP�H[SRUWV���DQG�WKXV�LW�LV�ZRUWK�H[SORULQJ�WKH�QDWXUH�RI�,QGLD¶V�DGYDQWDJH�LQ�VRIWZDUH
H[SRUWV�

7DEOHV� �� DQG� �� VKRZ� WKH� H[WHQW� RI� WKH� DEVROXWH� �ODERXU�� FRVW� DGYDQWDJH�� $PRQJVW
GHYHORSHG� FRXQWULHV�� RQO\� *UHHFH� VKRZV� VLPLODU� OHYHOV� LQ� WKH� VDODULHV� RI� VRIWZDUH
SURIHVVLRQDOV�� ,I� RQH� FRQFHQWUDWHV� RQ� WKH� DYDLODELOLW\� RI� VFLHQWLVWV� DQG� HQJLQHHUV
�7DEOH����� ,QGLD� KDV� RQH� RI� WKH� ODUJHVW� UHVHUYHV� RI� WKHVH� SURIHVVLRQDOV� LQ� WKH� ZRUOG�
DOPRVW�DOO�RI�ZKRP�VSHDN�(QJOLVK�

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

� :LWK� WKH� GHFUHDVH� LQ� KDUGZDUH� SULFHV� DQG� WKH� LQFUHDVH� LQ� WKH�ZDJHV� RI� VRIWZDUH� SURIHVVLRQDOV�� WKLV
HVWLPDWH� LV� OLNHO\� WR�EH�RQ� WKH� ORZ� VLGH� IRU� WKH� ODWH�����V��)XUWKHUPRUH�� WKH� FRVW� RI� VRIWZDUH� LV� WKH
GRPLQDQW� EXGJHWDU\� LWHP� LQ� VHWWLQJ� XS� FRPSXWHUL]HG� V\VWHPV� LQ� WKH� ZHVW�� $V� WKH� SURFHVV� RI
FRPSXWHUL]DWLRQ�DFFHOHUDWHV�LQ�WKH�ZRUOG�HFRQRP\��WKH�GHPDQG�IRU�VRIWZDUH�ZLOO�FRQWLQXH�WR�LQFUHDVH�

� $V�PDQ\�HDUO\�REVHUYHUV��+HHNV�������'¶&RVWD�������KDYH�QRWHG�� WKLV� LQLWLDO�JURZWK�ZDV�PDUNHGO\
GHSHQGHQW�RQ� H[SRUW� GHPDQG��ZDV�EDVHG�RQ� UHODWLYHO\�XQVRSKLVWLFDWHG� VHUYLFHV�� DQG�RIWHQ�ZDV� OLWWOH
PRUH�WKDQ�WKH�SURYLVLRQ�RI�WHPSRUDU\�ZRUNHUV�WR�RYHUVHDV�FXVWRPHUV��$URUD�HW�DO���������DOVR�IRXQG
WKDW� IRU� WKH� PRVW� SDUW�� ,QGLDQ� VRIWZDUH� ILUPV� ZHUH� JHQHUDOLVWV�� VSHFLDOL]LQJ� LQ� WHUPV� RI� QHLWKHU
WHFKQRORJ\� QRU� YHUWLFDO� LQGXVWU\� GRPDLQV�� EXW� FRPSHWLQJ� ODUJHO\� RQ� FRVW� ZLWK� UHODWLYHO\� OLWWOH� WR
GLIIHUHQWLDWH�RQH�IURP�WKH�RWKHU��2QH�LPSOLFDWLRQ�RI�WKLV�LV�WKDW�WKH�ILUPV�VXUUHQGHU�WKH�OLRQ¶V�VKDUH�RI
WKH� UHQWV� WR� FXVWRPHUV� VR� WKH� QHW� EHQHILWV� RI� WKH� PXVKURRPLQJ� VRIWZDUH� LQGXVWU\� DQG� LWV� JURZLQJ
SURGXFWLYLW\�DUH�ODUJHO\�SDVVHG�RQ�WR�FXVWRPHUV��SURPLQHQWO\�WKH�86�ZKLFK�DFFRXQWV�IRU�RYHU����SHU
FHQW�RI�,QGLD¶V�WRWDO�H[SRUWV�RI�VRIWZDUH�
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Table 1
Growth of software revenues ($ million)

Year Export revenues Domestic revenues

1984 22 –

1985 26 –

1986 38 –

1987 54 –

1989/90 105.4 –

1994/95 485 350

1995/96 734 490

1996/97 1,085 670

1997/98 1,750 950

1998/99 2,650 –

Source: Lakha (1994) for figures up to 1989/90; Kumar (2000) for all other years.

Table 2
International differences in salaries paid to software professionals, 1995 (US$)
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Project leader 74,000 54,000 39,000 39,000 43,000 24,000 23,000

Business analyst 74,000 38,000 36,000 37,000 36,000 28,000 21,000

Systems analyst 74,000 48,000 32,000 34,000 36,000 15,000 14,000

Systems designer 67,000 55,000 36,000 34,000 31,000 15,000 11,000

Development programmer 56,000 41,000 29,000 29,000 21,000 13,000   8,000

Support programmer 56,000 37,000 26,000 25,000 21,000 15,000   8,000

Network analyst/ designer 67,000 49,000 32,000 31,000 26,000 15,000 14,000

Quality assurance specialist 71,000 50,000 28,000 33,000 29,000 15,000 14,000

Database data analyst 67,000 50,000 32,000 22,000 29,000 24,000 17,000

Metrics/process specialist 74,000 48,000 29,000 31,000 – 15,000 17,000

Documentation/training staff 59,000 36,000 26,000 21,000 – 15,000   8,000

Test engineer 59,000 47,000 25,000 24,000 – 13,000   8,000

Source: www.man.ac.uk/idpm/isicost.htm.

7DEOH���DOVR�KLJKOLJKWV�WZR�RWKHU�IDFWRUV��)LUVW��,QGLD�KDV�WKH�SRWHQWLDO�RI�H[SDQGLQJ�WKLV
UHVHUYH� ZLWK� DSSURSULDWH� LQYHVWPHQWV� LQ� SULPDU\� DQG� VHFRQGDU\� HGXFDWLRQ�� 6HFRQG�
FRXQWULHV�VXFK�DV�&KLQD�DQG�5XVVLD�KDYH�DQ�HYHQ�JUHDWHU�VXSSO\�RI�WUDLQHG�VFLHQWLVWV�DQG
HQJLQHHUV��,I�WKH\�ZHUH�WR�WUDLQ�D�SURSRUWLRQ�RI�WKHLU�VFLHQWLVWV�LQ�(QJOLVK��WKHVH�FRXQWULHV
FRXOG�SDUWLFLSDWH�PRUH�IXOO\�LQ�WKH�LQWHUQDWLRQDO�VRIWZDUH�LQGXVWU\��%XW�WKH�G\QDPLFV�RI
WKH� VRIWZDUH� LQGXVWU\� FRPHV� LQWR� SOD\� DV� ZHOO�� $V� ZH� DUJXH� EHORZ�� WKH� KHDG� VWDUW
HQMR\HG�E\�WKH�,QGLDQ�VRIWZDUH�LQGXVWU\�ZLOO�KXUW�WKH�SURVSHFWV�RI�WKH�ODWH�FRPHUV�
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Table 3
Reserve of technically trained personnel, selected countries, 1995

Adult illiteracy
rates (%)

Scientists/engineers
in R&D per million of

population
Population,

millions
Reserve of

scientists/engineers

Country Males Females 1981-95 1995 1995

USA - - 3,732 263 981,516

Japan - - 5,677 125 709,625

Russian Fed. - - 4,358 148 644,984

China 10 27 537 1,200 644,400

Germany - - 3,016 82 247,312

France - - 2,537 58 147,146

UK - - 2,417 59 142,603

India 35 62 151 929 140,279

Israel - - 4,826 6 28,956

Vietnam 4 9 334 73 24,382

Turkey 8 28 209 61 12,749

Hungary - - 1,157 10 11,570

Greece - - 774 10 7,740

Ireland - - 1,871 4 7,484

Source: World Bank, World Development Reports  (1997) and (1999).

7KH�H[SODQDWLRQ�RI�WKH�JURZWK�RI�VRIWZDUH�H[SRUWV�IURP�D�FRXQWU\�OLNH�,QGLD�EHFDXVH�RI
ORZHU�ODERXU�FRVWV�LV�ZHOO�NQRZQ��,W�DOVR�XQGHUOLHV�D�VRPHZKDW�SHVVLPLVWLF�RXWORRN�IRU
WKH�IXWXUH�RI�WKHVH�H[SRUWV�DQG�WKH�VRIWZDUH�LQGXVWU\��2QFH�WKH�VXUSOXV�RI�WUDLQHG�ODERXU
LV� GHSOHWHG�� WKH� FRVW� DGYDQWDJH� HURGHV��PDNLQJ� ,QGLD� OHVV� DWWUDFWLYH� LQ� FRPSDULVRQ� WR
&KLQD� DQG� 5XVVLD�� IRU� LQVWDQFH�� DV� WKH� VRXUFH� IRU� ORZHU� YDOXH�DGGHG� VHUYLFHV� �+HHNV
������� 7KH� DEVHQFH� RI� D� VL]HDEOH� GRPHVWLF� PDUNHW� ZLOO� FRPSRXQG� WKH� SUREOHP� E\
GHSULYLQJ�WKH�FRXQWU\¶V�VRIWZDUH�H[SRUWHUV�RI�WKH�H[SHULHQFH�QHHGHG�WR�XOWLPDWHO\�HQDEOH
WKHP� WR� SURGXFH� KLJKHU� YDOXH�DGGHG� VHUYLFHV� DQG� SURGXFWV� �'¶&RVWD� ������� ,Q� WKLV
UHVSHFW��WKH�RQO\�RSWLRQ�LV�IRU�,QGLD�WR�GHYHORS�D�VL]HDEOH�GRPHVWLF�PDUNHW�DQG�UHGXFH�LWV
H[SRUW�GHSHQGHQFH�

7KLV��KRZHYHU��LQWURGXFHV�D�GLOHPPD��3HUKDSV�WKH�PDLQ�UHDVRQ�IRU�WKH�DEVHQFH�RI�D�ODUJH
DQG�VRSKLVWLFDWHG�GRPHVWLF�PDUNHW�LV�D� UHODWLYHO\�XQVRSKLVWLFDWHG�HFRQRP\��ZKLFK�KDV�
XQWLO� UHFHQWO\�� JURZQ� DW� ���� SHU� FHQW� SHU� \HDU�� 7KXV�� WKH� GHYHORSPHQW� RI� D� VL]HDEOH
GRPHVWLF�VRIWZDUH�PDUNHW�LV�OLNHO\�WR�EH�D�FRQVHTXHQFH�DV�PXFK�DV�LW�LV�D�FDXVH�RI�WKH
JURZWK� RI� WKLV� SDUWLFXODU� LQGXVWU\�� ,QGHHG�� $URUD� HW� DO�� ������� ILQG� WKDW� FRQGLWLRQV
EHWZHHQ� WKH� GRPHVWLF� PDUNHW� DQG� H[SRUWV� PDUNHW� DUH� VR� GLYHUVH� WKDW� NQRZOHGJH� DQG
H[SHULHQFH� JDLQHG� IURP� GRPHVWLF� SURMHFWV� DUH� HLWKHU� QRW� DSSOLFDEOH�� RU� WRR� FRVWO\� IRU
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RYHUVHDV� FXVWRPHUV�� $URUD� HW� DO�� FRQFOXGH� WKDW� GRPHVWLF� PDUNHW� H[SHULHQFH� LV� QRW
SDUWLFXODUO\�YDOXDEOH�IRU�WKH�H[SRUW�PDUNHW����

$QRWKHU�ZD\�RI�ORRNLQJ�DW�WKH�JURZWK�RI�VRIWZDUH�H[SRUWV�LV�WR�GHWHUPLQH�ZKHWKHU�,QGLD
HQMR\V�D�XQGHUO\LQJ�FRPSDUDWLYH�DGYDQWDJH�LQ�VRIWZDUH�SURGXFWLRQ�YLV�j�YLV�WKH�UHVW�RI
WKH�ZRUOG��,I�VXFK�D�FRPSDUDWLYH�DGYDQWDJH�GRHV�H[LVW��ERWK�WKH�DEVROXWH�FRVW�DGYDQWDJH
DQG�IDYRXUDEOH�FLUFXPVWDQFHV�VXFK�DV�WKH�GHPDQG�FDXVHG�E\�WKH�PLOOHQQLXP�VFDUH�FRXOG
SURYLGH� WKH� H[SHULHQFH� DQG� VFDOH� RI� RXWSXW� QHHGHG� IRU� G\QDPLF� OHDUQLQJ� SURFHVVHV� WR
NLFN�LQ�DQG�SRVLWLYHO\�LQIOXHQFH�WKH�JURZWK�RI�WKH�VHFWRU¶V�SURGXFWLYLW\��,Q�WKLV�VFHQDULR�
WKH� IXWXUH�RI� ,QGLDQ� VRIWZDUH�H[SRUWV� LV�QRW� HQWLUHO\�EOHDN� DQG� LQFUHDVLQJ�SURGXFWLYLW\
FRXOG�FRPSHQVDWH�IRU�WKH�HURVLRQ�RI�WKH�ODERXU�FRVW�DGYDQWDJH�

3URGXFWLYLW\�OHYHOV�PHDVXUHG�DV�UHYHQXH�SHU�HPSOR\HH�DUH�ORZHU�LQ�,QGLD�WKDQ�LQ�RWKHU
SDUWV�RI� WKH�ZRUOG� �QRWDEO\� ,UHODQG�DQG�HVSHFLDOO\� ,VUDHO���0RUH� LPSRUWDQWO\��KRZHYHU�
FRPSDUHG� WR� RWKHU� FRXQWULHV�� VRIWZDUH� LQ� ,QGLD� LV� IDU� PRUH� SURGXFWLYH� WKDQ� RWKHU
VHFWRUV²WKH� HVVHQFH� RI� D� FRPSDUDWLYH� DGYDQWDJH� DUJXPHQW�� 7KLV� LV� FOHDU� ZKHQ� ZH
FRPSDUH� WKH� UDWLR� RI� ODERXU� SURGXFWLYLW\� LQ� VRIWZDUH�� ,W� LV� WZLFH� WKDW� RI� ,QGLD¶V
PDQXIDFWXULQJ�DQG�����WLPHV�WKDW�RI�WKH�86��7DEOH������7KH�SLFWXUH�LV�VLPLODU�IRU�,VUDHO�
DQRWKHU�FRXQWU\�ZLWK�D�IDVW�JURZLQJ�VRIWZDUH�LQGXVWU\��,Q�DQ�RSHQ�HFRQRP\��ERWK�,QGLD
DQG� LWV� WUDGLQJ� SDUWQHUV� EHQHILW� IURP� WKH� FRXQWU\¶V� VSHFLDOL]DWLRQ� LQ� VRIWZDUH�� DQG
LPSOLFLWO\� LWV� LPSRUWV� LQ� OHVV�SURGXFWLYH�HFRQRPLF� VHFWRUV� VXFK� DV�PDQXIDFWXULQJ��7KH
GLVWULEXWLRQ�RI�WKHVH�JDLQV�LV�D�PRRW�SRLQW��RI�FRXUVH��*LYHQ�WKH�FRXQWU\¶V�KHDY\�UHOLDQFH
RQ� WKH�86� IRU� VRIWZDUH� H[SRUWV� DQG� WKHLU� XQGLIIHUHQWLDWHG� QDWXUH�� LW� VHHPV� OLNHO\� WKDW
SURGXFWLYLW\�LPSURYHPHQWV�LQ�,QGLDQ�VRIWZDUH�SURGXFH�JUHDWHU�EHQHILWV�IRU�WKH�86�UDWKHU
WR�,QGLD�

$OWKRXJK� WKH� VKDUH� RI� VRIWZDUH� SURGXFWLRQ� LQ� ,QGLD¶V� LQGXVWULDO� RXWSXW�� H[SRUWV� DQG
HPSOR\PHQW� LV� LQFUHDVLQJ�� LWV� VKDUH� LQ� WKH� ZRUOG� PDUNHW� UHPDLQV� ORZ�� 7KH� SLFWXUH
FKDQJHV�VRPHZKDW�ZKHQ�ZH�ORRN�DW�RQO\�WKH�VKDUH�RI�WKH�FRXQWU\¶V�FXVWRPL]HG�VRIWZDUH
LQ� WKH�JOREDO�PDUNHW�� WKLV� LV�HVWLPDWHG� WR�KDYH�JRQH�XS� IURP������SHU�FHQW� LQ������ WR
�����SHU�FHQW�LQ�������.XPDU�����E��

/LPLWHG�LQIUDVWUXFWXUH�FRQWLQXHV�WR�FRQVWUDLQ�WKH�LQGXVWU\��7KH�PRVW�LPSRUWDQW�RI�WKHVH
DUH� WKH� DYDLODELOLW\� RI� SRZHU� DQG� WKH� TXDOLW\� RI� WKH� WHOHFRPPXQLFDWLRQV� LQIUDVWUXFWXUH
�EDQGZLGWK� DQG�� LQFUHDVLQJO\�� OLPLWHG� WHOHSKRQH� SHQHWUDWLRQ��� ,Q� ������ ,QGLD� KDG� ��
PDLQ�WHOHSKRQH�OLQHV�SHU�������SHRSOH��FRPSDUHG�ZLWK�����SHU�������IRU�,UHODQG�DQG����

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

� 7KLV�FRQFOXVLRQ��KRZHYHU��LV�FRQGLWLRQHG�E\�WKH�W\SHV�RI�H[SRUW�SURMHFWV��VLPSOH��VPDOO�DQG�QRW�YHU\
VRSKLVWLFDWHG�� ,Q� VKRUW�� WKHUH� PD\� EH� WKH� µFKLFNHQ� DQG� HJJ¶� SUREOHP�� *LYHQ� WKH� QDWXUH� RI� H[SRUW
SURMHFWV�� VRSKLVWLFDWHG� GRPHVWLF� SURMHFWV� PD\� EH� RI� OLWWOH� YDOXH�� EXW� RYHUVHDV� FXVWRPHUV� DSSHDU
XQZLOOLQJ�WR�RXWVRXUFH�SURMHFWV�WKDW�ZRXOG�HQDEOH�,QGLDQ�ILUPV�WR�DFTXLUH�WKH�QHFHVVDU\�H[SHULHQFH�

� $�PRUH�FRPSHOOLQJ�DUJXPHQW�LV�WKDW�WKH�GRPHVWLF�PDUNHW�FRXOG�EH�WKH�VRXUFH�IRU�SDUWLFXODU�W\SHV�RI
GLIIHUHQWLDWLRQ�� IRU� H[DPSOH�� VRIWZDUH� IRU� PXOWLSOH� ODQJXDJHV� DQG� XVLQJ� PXOWLSOH� VFULSWV�� DQG� IRU
PXWXDO�WUDQVODWLRQ��7KLV�FRXOG�EH�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�LQ�FRXQWULHV�ZLWK�PRUH�WKDQ�RQH
ODQJXDJH�ZKHUH�IRUPV��DQG�JRYHUQPHQW�DQG�FRUSRUDWH�SXEOLFDWLRQV�KDYH�WR�EH�LQ�PXOWLSOH�ODQJXDJHV�
$OWHUQDWLYHO\�� JURZWK� LQ� WKH� OHYHO� DQG� VRSKLVWLFDWLRQ� RI� GRPHVWLF� GHPDQG� PD\� ILQDOO\� SURYLGH
FRPSDQLHV�ZLWK�DQ�HDV\�ZD\�WR�µEUHDN¶�LQWR�IRUHLJQ�PDUNHWV�E\�GHPRQVWUDWLQJ�WKHLU�FDSDELOLWLHV��7KHVH
PD\�\HW�KDSSHQ��DV�WKH�LQGXVWU\�PDWXUHV�LQWR�PRUH�GLIIHUHQWLDWHG�DQG�GLVWLQFW�VHJPHQWV�

� :H�XVH�YDOXH�DGGHG�DV�WKH�LQGH[�RI�ODERXU�SURGXFWLYLW\�LQ�PDQXIDFWXULQJ�DQG�UHYHQXH�SHU�HPSOR\HH
DV�WKH�LQGH[�RI�ODERXU�SURGXFWLYLW\�LQ�VRIWZDUH�ZKHUH�IHZ�PDWHULDO�LQSXWV�DUH�QHHGHG�IRU�SURGXFWLRQ�
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SHU�������IRU�,VUDHO��7KH�VLWXDWLRQ�LV�PRUH�VHULRXV�ZKHQ�ZH�FRQVLGHU�WKH�SHQHWUDWLRQ�RI
3&V�LQ�WKH�WRWDO�SRSXODWLRQ������FRPSXWHUV�SHU�������SHRSOH�YHUVXV�����IRU�,UHODQG�DQG
������IRU�,VUDHO��:'5�����������,W�LV�GLIILFXOW�WR�HVWLPDWH�DFFXUDWHO\�WKH�H[WHQW�WR�ZKLFK
LQIUDVWUXFWXUH�FRQVWUDLQWV�KDYH�DIIHFWHG�SURGXFWLYLW\��6RPH�LQGLUHFW�HYLGHQFH��KRZHYHU�
LV� DYDLODEOH�� &RVWV� IRU� SRZHU� DUH� WKH� VHFRQG� KLJKHVW� H[SHQGLWXUH� DQG� PDQ\� VRIWZDUH
ILUPV�JHQHUDWH� WKHLU� RZQ� SRZHU��� /RZ� EDQGZLGWKV� DUH� DOVR� D� SUREOHP��:KLOH� FXUUHQW
EDQGZLGWKV� DUH� DGHTXDWH� IRU� VLPSOH� WDVNV�� WKH\� FRXOG� EHFRPH� DQ� REVWDFOH� WR� PRUH
FRPSOH[��KLJKHU�YDOXH�DGGHG�SURMHFWV�EHLQJ�DZDUGHG�WR�WKH�VDPH�ILUPV��)RU�WKH�QHZO\
HPHUJLQJ� DUHD� RI� H�FRPPHUFH�� WKH� ODFN� RI� WHOHSKRQH� SHQHWUDWLRQ� ZLOO� HPHUJH� DV� DQ
LPSRUWDQW�SUREOHP��+HUH��WRR��WKH�VROXWLRQV�SRLQW�WR�WKH�QDWXUH�RI�WKH�SUREOHP��0RELOH
SKRQH� SHQHWUDWLRQ� �ZKLFK� GRHV� QRW� UHTXLUH� ODQG� OLQHV�� H[SHULHQFHG� WKH� PRVW� UDSLG
JURZWK� LQ� VPDOOHU� WRZQV�� ,Q� WKLV� FRQWH[W�� WKH� GHYHORSPHQW� RI� PRELOH� WHOHSKRQ\� DQG
,QWHUQHW�SURGXFWV�SUHVHQWV�D�ZLQGRZ�RI�RSSRUWXQLW\�DQG�JURZWK�LQDVPXFK�DV�GHPDQG�IRU
WKHVH�LV�QRW�FRQVWUDLQHG�E\�WHOHSKRQH�OLQHV��RU�E\�OLWHUDF\�RQ�WKH�SDUW�RI�PRELOH�SKRQHV�

� &DQ�WKH�,QGLDQ�VXFFHVV�EH�UHSOLFDWHG"�,PSOLFDWLRQV�IRU�RWKHU�GHYHORSLQJ
FRXQWULHV

0DQ\� UHVHDUFKHUV� KDYH� SUHGLFWHG� FRPSHWLWLRQ� IURP� RWKHU� ODERXU�DEXQGDQW� FRXQWULHV
VXFK�DV�&KLQD��RU�HYHQ�5XVVLD�DQG�8NUDLQH��ZKHUH�HFRQRPLF�ZRHV�KDYH�UHVXOWHG�LQ�ODUJH
UHVHUYHV� RI� XQGHUHPSOR\HG� HQJLQHHUV� DQG� VFLHQWLVWV�� &RXQWULHV�� LQFOXGLQJ� &KLQD�� DUH
UHSRUWHGO\� LQYHVWLQJ� KHDYLO\� WR� LQWURGXFH� (QJOLVK� ODQJXDJH� VNLOOV� WR� WKHLU� HQJLQHHUV�
8QGRXEWHGO\�� WKH� FXUUHQW� PDUNHW� VKDUHV� RI� WKHVH� FRXQWULHV� FRXOG� EH� LQFUHDVHG²DQG
LQFUHDVHG� VXEVWDQWLDOO\²LI� DEXQGDQW� VNLOOHG� ODERXU� ZHUH� WKH� VROH� GHWHUPLQDQW� RI
VXFFHVV�� %XW� WKH� VXFFHVV� RI� WKH� VRIWZDUH� LQGXVWU\� DOVR� UHIOHFWV� D� FHUWDLQ� OHYHO� RI
HQWUHSUHQHXULDO� DQG�PDQDJHULDO� FDSDELOLWLHV�� DV�ZHOO� DV� WKH� LPSRUWDQFH� RI� VWURQJ� OLQNV
ZLWK�PDMRU�PDUNHWV�� ,Q� WKH� FDVH� RI� ,QGLD�� WKHVH� DUH� H[SDWULDWHV� ZRUNLQJ� LQ� KLJK�OHYHO
WHFKQLFDO�DQG�PDQDJHULDO�SRVLWLRQV�LQ�WKH�ZHVW��SULPDULO\�LQ�WKH�86�

6XFK� OLQNV�KHOSHG� ,QGLDQ�HQWUHSUHQHXUV� WR�UHVSRQG�TXLFNO\� WR� WKH�JURZLQJ�GHPDQG� IRU
VRIWZDUH� VHUYLFHV�� $W� D�PLQLPXP�� WKLV�PHDQW� WKH� DELOLW\� WR� UHFUXLW� SURJUDPPHUV�� DQG
DUUDQJH�IRU�DQG�PDQDJH�RXWVRXUFLQJ�FRQWUDFWV��$V�WKH�ILUPV�JUHZ��VR�GLG�WKH�FKDOOHQJHV�
6XFFHVVIXO� HQWHUSULVHV� GHYHORSHG� FDSDELOLWLHV� WKDW� EHFDPH� WKH� VRXUFH� RI� ,QGLD¶V
FRPSHWLWLYH� DGYDQWDJH�� ,QWHUYLHZV�ZLWK�86�PDQDJHUV� UHSRUWHG� LQ� $URUD� HW� DO�� ������
KLJKOLJKW� WKH� LPSRUWDQFH� SODFHG� E\�$PHULFDQ� FRPSDQLHV� RQ� WKH� DELOLW\� RI� WKH� ,QGLDQ
ILUPV� WR� PRELOL]H� ODUJH� WHDPV� RI� GHYHORSHUV� DW� VKRUW� QRWLFH�� 7KLV�� LQ� WXUQ�� SODFHV
GHPDQGV�RQ�WKH�ILUPV�WR�GHYHORS�VXEVWDQWLDO�H[SHUWLVH�LQ�UHFUXLWLQJ��VFUHHQLQJ��WUDLQLQJ
DQG��DV�GLVFXVVHG�HDUOLHU��UHWDLQLQJ�VRIWZDUH�SURIHVVLRQDOV��$V�GLVFRYHUHG�LQ�5XVVLD��WKLV
LV�QR�WULYLDO�PDWWHU��5XVVLDQ�ILUPV�UHSRUWHGO\�FRPSODLQ�WKDW�JHWWLQJ�IRUHLJQ�FRPSDQLHV�WR
RYHUFRPH� WKHLU� KHVLWDWLRQ� RI� GRLQJ� EXVLQHVV� ZLWK� WKH� FRXQWU\� LV� D� PDMRU� REVWDFOH� WR
RIIVKRUH� SURJUDPPLQJ�� 3DXFLW\� RI� TXDOLW\� FRQWURO� DQG� SURSHU� PDQDJHPHQW� DUH� DOVR
KDQGLFDSV��GHVSLWH�D�VXEVWDQWLDO�FRVW�DGYDQWDJH� LQ�ZDJHV��5XVVLD� WUDLOV�EHKLQG� ,QGLD� LQ
WKH�QXPEHU�RI�FRPSDQLHV�ZLWK�WKH�,62������FHUWLILFDWLRQ��6DQWDQD�������

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

� $�PDQDJHU�RI�D�OHDGLQJ�VRIWZDUH�ILUP�QRWHG�WKDW�VSHQGLQJ�RQ�GLHVHO�SRZHU�JHQHUDWRUV�ZDV�WKH�VHFRQG
ODUJHVW�LWHP�RI�WKH�ILUP¶V�FDSLWDO�H[SHQGLWXUH�EXGJHW��7KLV�ILUP�FODLPV�WR�KDYH�JHQHUDWHG���PHJDZDWWV
LQ�������WKH�\HDU�LQ�ZKLFK�WKH�LQWHUYLHZ�WRRN�SODFH�
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Table 4
Comparative advantage in software production across selected countries, 1995

All manufacturing Software Comparative advantage

Output per
employee (1)

Value added per
employee (2)

Revenue per
employee (3) Index 1 (3)/(1) Index 2 (3)/(2)

($ ’000) ($ ’000) ($ ’000)

Israel 112.20 38.30 100.00 0.89 2.61

Ireland 242.20 117.10 142.24 0.59 1.22

India 20.80 4.10 8.93 0.43 2.18

France 205.13 77.143 161.32 0.79 2.09

Finland 231.92 76.16 83.46 0.36 1.10

USA 206.00 98.20 126.02 0.61 1.28

Sources: Authors’ computations from the following data sources:

Data in columns (1) and (2) are taken from the UN Industrial Statistics (1998 and 1999)
published by UNCTAD. Exchange rates used to convert local currencies into dollars are taken
from line rf of the International Financial Statistics published by the International Monetary Fund.

Data in column (3) are derived from the following national and international sources:

India from NASSCOM (www.nasscom.org); Israel from Israeli Association of Software Houses
(http://www.iash.org.il); Ireland from National Software Directorate (http://www.nsd.ie), Ireland,
and France, Finland and USA from The Software Sector: A Statistical Profile for Selected OECD
Countries (OECD) http://www.oecd.org/dsti/sti/it/infosoc/index.htm).

Figures for Israel are obtained by dividing Israeli software revenues by estimated employment.
Figures for Ireland are obtained by excluding multinationals from the calculation, which may
therefore, underestimate revenue per employee in software.

Table 5
India’s manpower and revenues/man-year

Year Manpower Revenue per employee ($)

1993-94 90,000 6,198.5

1994-95 118,000 6,998

1995-96 140,000 8,924.5

1996-97 160,000 11,036

1997-98 180,000 15,000

1998-99 250,000 15,600

Source: Arora et al. (2000: Table 1b).

)XUWKHUPRUH�� ,QGLDQ� ILUPV� DUH� LQFUHDVLQJ� SURGXFWLYLW\� E\� LPSURYLQJ� WKHLU� VRIWZDUH
GHYHORSPHQW�SURFHVVHV��E\�PRYLQJ�XS� WKH�YDOXH� FKDLQ�� DQG�E\�GHYHORSLQJ�SURSULHWDU\
GHYHORSPHQW� WRROV��7DEOH�����0RUH�UHFHQW�HQWUDQWV� LQ� WKH� LQGXVWU\�KDYH�DOVR�KDG�VRPH
VXFFHVV� DW� GHYHORSLQJ� SURGXFWV��$URUD� HW� DO�� ������� ILQG� WKDW� ODUJHU� ILUPV� �ZLWK�PRUH
WKDQ� ���� HPSOR\HHV�� HDUQ� ������±������� SHU� HPSOR\HH�PRUH� WKDQ� VPDOOHU� RQHV�� 7KH
QXPEHU�RI�VXFK�ODUJH�ILUPV�KDV�LQFUHDVHG�RYHU�WLPH��6LPLODUO\��$URUD�HW�DO���������UHSRUW
WKDW� ,QGLDQ� ILUPV� UDWHG� DW� &00� OHYHO� �� RU� KLJKHU� HDUQ� DERXW� ������±������� SHU
HPSOR\HH�PRUH� WKDQ� ILUPV�ZLWKRXW� WKLV� TXDOLILFDWLRQ��$V�PDQ\� DV� ��� ,QGLDQ� VRIWZDUH



�

ILUPV�KDYH�UHFHLYHG�WKH�6(,�&00��FHUWLILFDWLRQ�DQG�PRUH�WKDQ�KDOI�WKH�FRPSDQLHV�ZLWK
WKH�&00���DQG���UDWLQJV�DUH�LQ�,QGLD�

7KHVH� UDWLQJV� GHPRQVWUDWH� WKH� VLJQLILFDQW� RUJDQL]DWLRQDO� FDSDELOLW\� LQ� VRIWZDUH
GHYHORSPHQW� WKDW� KDV� EHHQ�EXLOW� XS�RYHU� WKH� ODVW� GHFDGH��PDNLQJ� LW� GLIILFXOW� IRU� RWKHU
JOREDO� FRPSDQLHV� WR� FRPSHWH��� 0RUH� LPSRUWDQWO\�� FRPSHWLWRUV� KDYH� WR� FRQWHQG� ZLWK
KLJKHU�PDUNHW� YLVLELOLW\� DQG� WKH� EXVLQHVV� FRQQHFWLRQV� ,QGLDQ� ILUPV� KDYH� EHHQ� DEOH� WR
HVWDEOLVK�� 2XW� RI� )RUWXQH¶V� ���� FRPSDQLHV�� ���� QRZ� RXWVRXUFH� WKHLU� VRIWZDUH
SURGXFWLRQ�WR�,QGLD��,QGHHG��RQVLWH�VHUYLFHV�KDYH�JLYHQ�ZD\�WR�PRUH�SURILWDEOH�RIIVKRUH
VHUYLFHV�ZLWK� GHGLFDWHG� VRIWZDUH� FHQWUHV�� DQ� LQGLFDWLRQ� RI� WKH� WUXVW�86� DQG�(XURSHDQ
ILUPV� KDYH� LQ� WKH� TXDOLW\� RI� ,QGLDQ� VRIWZDUH� VHUYLFHV�� $OWKRXJK� QRW� LQVXUPRXQWDEOH�
WKHVH�DUH�IRUPLGDEOH�EDUULHUV� IRU�RWKHUV� WR�RYHUFRPH�� LQFOXGLQJ� WKH�FRXQWU\¶V�RZQ� ODWH
HQWUDQWV� WR� WKH� LQGXVWU\�� 7KXV�� ZH� DUH� OLNHO\� WR� VHH� HVWDEOLVKHG� ,QGLDQ� ILUPV� OHYHUDJH
WKHLU�UHSXWDWLRQ�DQG�FDSDELOLW\�E\�RXWVRXUFLQJ�WR�&KLQD�DQG�HOVHZKHUH��DV�7&6��:LSUR
DQG�,QIRV\V�DUH�UHSRUWHG�WR�EH�FRQVLGHULQJ���6HQJXSWD��������6LPLODUO\��D�ODUJH�&KLQHVH
WHOHFRP�ILUP��+XDZHL�7HFKQRORJLHV��KDV�VHW�XS�DQ�5	'�FHQWUH�LQ�%DQJDORUH�ZKHUH����
&KLQHVH�SURJUDPPHUV�ZRUN�DORQJVLGH�WKH�ORFDOV��,Q�RWKHU�ZRUGV��UDWKHU�WKDQ�D�]HUR�VXP
JDPH��&KLQD�DQG�RWKHU�QDWLRQV�PD\�EH�DEOH�WR�SDUWLFLSDWH�LQ�WKH�LQWHUQDWLRQDO�GLYLVLRQ�RI
VRIWZDUH�ODERXU�WKURXJK�FROODERUDWLRQ�ZLWK�,QGLD�

� 7KH�JURZWK�RI�VRIWZDUH�DQG�KXPDQ�FDSLWDO�IRUPDWLRQ��SXEOLF�DQG�SULYDWH
LQYHVWPHQWV�LQ�WUDLQLQJ�DQG�WKH�UHZDUGV�WR�DQ�HQJLQHHULQJ�HGXFDWLRQ�

#OWKRXJK� ,QGLD� KDV� D� ODUJH� QXPEHU� RI� VFLHQWLVWV� DQG� HQJLQHHUV�� LW� DOVR� KDV� RQH� RI� WKH
ORZHVW� OLWHUDF\� UDWHV� LQ� WKH� ZRUOG�� ��� SHU� FHQW� RI� WKH� WRWDO� ZRUNLQJ� SRSXODWLRQ� DUH
LOOLWHUDWH�� $V� 7DEOH� �� VKRZV�� GHVSLWH� WKH� YDVW� UHVHUYH� RI� HQJLQHHUV�� WKHLU� QXPEHU� SHU
PLOOLRQ�LV�VPDOOHU�WKDQ�LQ�VHYHUDO�RWKHU�FRXQWULHV��7KHUH�LV�D�FRUUHVSRQGLQJ�RYHU�UHOLDQFH
RQ� WKH� FXUUHQW� UHVHUYH� RI� WUDLQHG� EXW� XQGHUHPSOR\HG� HQJLQHHUV�� IRU�ZKRP� WKH� VORZO\
JURZLQJ�DQG�SURWHFWHG�HFRQRP\�FDQQRW�JHQHUDWH�DGHTXDWH�GHPDQG�

$� ODUJH� SURSRUWLRQ� RI� WKH� HPSOR\HHV� LQ� VRIWZDUH� ILUPV� DUH� FROOHJH� JUDGXDWHV�� DV
KLJKOLJKWHG�E\�D�VDPSOH�VXUYH\�RI�QHDUO\����VRIWZDUH�ILUPV�ZKR�UHSRUWHG�WKDW�RYHU���
SHU� FHQW� RI� WKHLU� HPSOR\HHV� KDG� HQJLQHHULQJ� GHJUHHV�� 2QO\� ��� SHU� FHQW� ZHUH� QRQ�
HQJLQHHUV�WUDLQHG�LQ�VRIWZDUH�GHYHORSPHQW���

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

� &00��&DSDELOLW\�0DWXULW\�0RGHO��LV�D�VWUXFWXUHG�SURFHVV�IRU�VRIWZDUH�GHYHORSPHQW�DVVRFLDWHG�ZLWK
WKH�6RIWZDUH�(QJLQHHULQJ�,QVWLWXWH�DW�&DUQHJLH�0HOORQ�8QLYHUVLW\��,W�FRQVLVWV�IRU�ILYH�µPDWXULW\¶�OHYHOV�
&RPSDQLHV�RU�XQLWV�DVVHVVHG�DW�OHYHO�IRXU�DQG�ILYH�DUH�FDSDEOH�RI�FRQWUROOLQJ��PDQDJLQJ�DQG�LPSURYLQJ
VRIWZDUH� GHYHORSPHQW� SUDFWLFHV�� 7KRXJK� LQLWLDOO\� GHYHORSHG� DV� D� PHDQV� RI� SURYLGLQJ� LPSURYHG
VRIWZDUH� V\VWHPV� IRU� WKH�'HSDUWPHQW�RI�'HIHQFH� LQ� WKH�86�� WKH�&00� LV� EHFRPLQJ� SRSXODU� DPRQJ
,QGLDQ�VRIWZDUH�VHUYLFH�ILUPV�DV�D�PHDQV�RI�VLJQDOOLQJ�WKHLU�FDSDELOLW\�WR�RYHUVHDV�FOLHQWV��SDUWLFXODUO\
LQ�WKH�86�

� $URUD� HW� DO�� ������� GR� QRW�� KRZHYHU�� ILQG� DQ\� GLIIHUHQFH� LQ� WKH� SURGXFWLYLW\� RI� \RXQJHU� DQG� ROGHU
ILUPV�

� 7KLV�VHFWLRQ�GUDZV�KHDYLO\�XSRQ�$URUD�HW�DO���������

���$Q�HDUOLHU�VWXG\��1$66&20�������UHSRUWHG�WKDW�RQO\���SHU�FHQW�RI�DOO�VRIWZDUH�GHYHORSHUV�WUDLQHG�LQ
SULYDWH�WUDLQLQJ�LQVWLWXWHV�MRLQ�VRIWZDUH�GHYHORSPHQW�ILUPV�
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7KLV�SUHIHUHQFH�IRU�HQJLQHHUV�ZDV�XQUHPDUNDEOH�DQG�RI�OLWWOH�FRQVHTXHQFH�DW�WKH�VWDUW�RI
WKH� LQGXVWU\��ZKHQ� GHPDQG� YHUVXV� DQQXDO� VXSSO\�ZDV� VPDOO�� &XUUHQWO\�� RYHU� �������
HQJLQHHUV� IURP�DOO�GLVFLSOLQHV�JUDGXDWH�HYHU\�\HDU��7KH�VKDUS�DQG�VXVWDLQHG�JURZWK�RI
WKH� VRIWZDUH� LQGXVWU\� KDG� LQFUHDVHG� LWV�ZRUNIRUFH� WR� QHDUO\� �������� E\� ��������� DQG
HVWLPDWHV� VXJJHVW� WKDW� WKLV� PD\� UHDFK� �������� LQ� WKH� \HDUV� ��������� ,I� WKH� VRIWZDUH
LQGXVWU\� FRQWLQXHV� WR� JURZ� DW� ��� SHU� FHQW� SHU� \HDU�� WKHQ� WKHUH� ZLOO� EH� D� VKRUWDJH� RI
HQJLQHHUV�� UHJDUGOHVV� RI� SURGXFWLYLW\� LPSURYHPHQWV� �VHH� $URUD� HW� DO�� ����� IRU� PRUH
GHWDLOV����

7KHVH� SURMHFWLRQV� DUH� FRQVLVWHQW�ZLWK� RWKHU� HYLGHQFH��:DJHV� LQ� WKH� VRIWZDUH� LQGXVWU\
KDYH� ULVHQ� RYHU� ��� SHU� FHQW� SHU� DQQXP� DQG� DWWULWLRQ� UDWHV� DUH� KLJK�� ,Q� �������� LQ� D
VDPSOH�RI�RYHU�RQH�KXQGUHG�HQWHUSULVHV��PRUH�WKDQ�KDOI�RI�WKH�ILUPV��LUUHVSHFWLYH�RI�DJH�
VL]H� RU�PDUNHW� RULHQWDWLRQ�� UHSRUWHG� WKH� VKRUWDJH�RI�PDQSRZHU� DQG� HPSOR\HH� DWWULWLRQ
�$URUD� HW� DO�� ������ WR� EH� DPRQJ� WKH� WKUHH�PDLQ� SUREOHPV�� 9LUWXDOO\� DOO� ILUPV� ILQG� LW
GLIILFXOW� WR� DWWUDFW� DQG� UHWDLQ� WDOHQWHG� VRIWZDUH� GHYHORSHUV� GHVSLWH� ZDJHV� WKDW� DUH
VXEVWDQWLDOO\�DERYH�,QGLDQ�VWDQGDUG�

3XEOLF�SROLF\�KDV�UHVSRQGHG�ZLWK�LQFUHDVHG�LQYHVWPHQWV�LQ�HQJLQHHULQJ�FROOHJHV��SODFLQJ
JUHDWHU�HPSKDVLV�RQ�LQIRUPDWLRQ�WHFKQRORJ\�LQ�HQJLQHHULQJ�FXUULFXOD�DQG�RQ�WKH�FUHDWLRQ
RI� LQVWLWXWHV� RI� LQIRUPDWLRQ� WHFKQRORJ\� �,,,7�� VLPLODU� WR� WKH� EHWWHU� NQRZQ� ,QGLDQ
,QVWLWXWHV�RI�7HFKQRORJ\��7KRXJK�VXSHUILFLDOO\�UHDVRQDEOH��WKLV�LV�QRW�WKH�DQVZHU��7KHVH
LQYHVWPHQWV� DUH� XQOLNHO\� WR� KDYH� D� VLJQLILFDQW� HIIHFW� RQ� VXSSO\� LQ� WKH� VKRUW� UXQ�
0RUHRYHU�� H[SDQVLRQ�RI� FDSDFLW\� LJQRUHV� WKH�SUREOHP� WKDW� WKH� JURZWK�RI� WKH� VRIWZDUH
LQGXVWU\� KDV� WHQGHG� WR� VLSKRQ� RII� HQJLQHHULQJ� PDVWHUV� DQG� 3K�'� VWXGHQWV�� $� UHFHQW
UHSRUW�QRWHG�WKDW�WKH�QXPEHU�RI�HQJLQHHULQJ�3K�'V�KDV�IDOOHQ�IURP�����LQ������WR�����LQ
������ 6LPLODUO\�� WKH� QXPEHU� RI� HQJLQHHUV� ZLWK� SRVWJUDGXDWH� WUDLQLQJ� KDV� ULVHQ� RQO\
VORZO\�� IURP� DSSUR[LPDWHO\� ������� LQ� �������� WR� D� OLWWOH� RYHU� ������� LQ� ��������
6XUYH\V�RI� ,QGLD¶V� ,,7V� �WKH�SUHPLHU� WHFKQRORJLFDO� LQVWLWXWLRQV�� VKRZ� WKDW�D�YHU\� ODUJH
IUDFWLRQ�RI�SRVWJUDGXDWHV�����SHU�FHQW�LQ�VRPH�FDVHV��HQWHU�WKH�LQIRUPDWLRQ�WHFKQRORJ\
�,7��VHFWRU

0RUHRYHU�� 7DEOH� �� EHORZ� VKRZV� WKDW� WKH� PDMRULW\� RI� ,QGLD¶V� HQJLQHHULQJ� FDSDFLW\� LV
ORFDWHG�LQ�MXVW�D�IHZ�VWDWHV²0DKDUDVKWUD��.DUQDWDND��7DPLO�1DGX�DQG�$QGKUD�3UDGHVK�
DQG�WKDW�WKH�EXON�RI�WKH�FDSDFLW\�LV�LQ�µVHOI�ILQDQFHG¶�FROOHJHV��ZKHUH�VWXGHQWV�UHFHLYH�D
PXFK�VPDOOHU�VXEVLG\�� LI�DW� DOO�� WKDQ� LQ� WKH�VWDWH�ILQDQFHG�FROOHJHV��$Q� LQWHUHVWLQJ�DQG
KLWKHUWR� XQH[SORUHG� TXHVWLRQ� LV� WKH� UHDVRQ�ZK\� WKH� RUJDQL]DWLRQDO� LQQRYDWLRQ� RI� VHOI�
ILQDQFLQJ�FROOHJHV�KDV�QRW�GLIIXVHG�WR�RWKHU�SDUWV�RI�WKH�FRXQWU\��:H�FDQ�RQO\�VSHFXODWH
WKDW�WKLV�PD\�EH�UHODWHG�WR�FXOWXUDO�DQG�SROLWLFDO�IDFWRUV�DV�ZHOO�DV�WKH�ORZHU�UHWXUQV�WR
LQYHVWPHQW�LQ�KXPDQ�FDSLWDO�LQ�RWKHU�UHJLRQV�RI�,QGLD��,W�LV�QR�FRLQFLGHQW�WKDW�WKH�VRXWK
DQG�ZHVW�DUH�DOVR�HFRQRPLFDOO\�PRUH�DGYDQFHG�

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

�� 5HFRJQL]LQJ� WKH� LPSRUWDQFH�RI� WKLV� IDFW��PDQ\� ,QGLDQ�SROLF\PDNHUV� KDYH� FDOOHG� IRU� DQ� µHGXFDWLRQDO
HPHUJHQF\¶�GHFODUDWLRQ�WR�HQVXUH�WKDW�WKH�VXSSO\�RI�VNLOOHG�VRIWZDUH�GHYHORSHUV�LV�LQFUHDVHG��6HYHUDO
&(2V� RI� WKH� VPDOOHU� VRIWZDUH� GHYHORSPHQW� ILUPV� DQG� 1$66&20� �WKH� SURIHVVLRQDO� DVVRFLDWLRQ
UHSUHVHQWLQJ� WKH� YLHZV� RI� WKHVH� ILUPV�� KDYH� EHJXQ� WR� DUJXH� WKDW� WKH� VKRUWDJH� RI� VNLOOHG� ODERXU� LV
FRQVWUDLQLQJ� WKHLU�DELOLW\� WR�JURZ���6HH�DOVR�%DVLF�%DFNJURXQG�5HSRUW� �%5����IRU� WKH�1DWLRQDO�7DVN
)RUFH� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\� �,7�� DQG� 6RIWZDUH� 'HYHORSPHQW� �6'�� VXEPLWWHG� WR� WKH� 3ULPH
0LQLVWHU�RI�,QGLD����WK�0DUFK�������



��

Table 6
Number and capacity of engineering colleges in India (approved up to 1998-99), by region

Region
No. of

colleges

Sanctioned
capacity

(no. of students)

% of sanctioned capacity
that is self- financed

colleges

Central 50 9,470 0.52

East 25 4,812 0.26

North (incl. north-west) 140 25,449 0.42

West 140 34,165 0.74

South (incl. south-west) 308 82,597 0.79

Total 663 156,493 0.69

Source: Ramarao (1998).

(YHQ�WKRXJK�LQYHVWPHQWV�LQ�HQJLQHHULQJ�HGXFDWLRQ�DUH�QHFHVVDU\��ZH�EHOLHYH�WKDW�D�PRUH
HIILFLHQW� XVH� RI� H[LVWLQJ� KXPDQ� FDSLWDO� UHVRXUFHV� FRXOG� SURYLGH� DW� OHDVW� D� SDUW� RI� WKH
VROXWLRQ�� ,PSOLFLW� LQ� WKH�GLVFXVVLRQ� WKXV� IDU� LV� WKH� IDFW� WKDW�RQO\�HQJLQHHULQJ�JUDGXDWHV
DUH�DGHTXDWHO\�VXLWHG�IRU�WKH�UHTXLUHG�VRIWZDUH�WDVNV��7KLV�DVVXPSWLRQ�DSSHDUV�WR�KDYH
VKDN\�IRXQGDWLRQV��)LUVW��WKH�EXON�RI�HQJLQHHUV�ZRUNLQJ�LQ�WKH�LQGXVWU\�DUH��LQ�IDFW��QRW
WUDLQHG�LQ�VRIWZDUH�HQJLQHHULQJ��FRPSXWHU�VFLHQFH��RU�UHODWHG�GLVFLSOLQHV��)XUWKHU��D�YHU\
VLJQLILFDQW�IUDFWLRQ�RI�WKH�ZRUN�LQYROYHV�GHYHORSLQJ�DQG�UHILQLQJ�EXVLQHVV�DSSOLFDWLRQV�
GDWDEDVHV�� DQG� WKH� OLNH�� ,QGHHG�� LQLWLDOO\� WKH� PDMRULW\� RI� WKH� ZRUN� LQYROYHG� SRUWLQJ
DSSOLFDWLRQV�IURP�RQH�FRPSXWLQJ�SODWIRUP�� W\SLFDOO\�D�PDLQIUDPH�� WR�DQRWKHU�SODWIRUP
VXFK�DV�8QL[��7KLV�QHFHVVLWDWHV�FHUWDLQ�IDPLOLDULW\�ZLWK�VRIWZDUH�GHYHORSPHQW�WRROV��EXW
GRHV�QRW� UHTXLUH� LQ�GHSWK�NQRZOHGJH�RI�FRPSXWHU� DUFKLWHFWXUH�RU�RSHUDWLQJ�V\VWHPV���
)LQDOO\��PXFK�RI� WKH�ZRUN� WHQGV� WR�FRQVLVW�RI� VPDOO�SURMHFWV��ZLWK� IDLUO\� ORZ� OHYHOV�RI
WHFKQLFDO� FRPSOH[LW\�� $URUD� HW� DO�� ������� UHSRUW� WKDW� WKH� PHGLDQ� VL]H� RI� WKH� µPRVW
LPSRUWDQW�H[SRUW�SURMHFW¶�RI�WKH�ILUPV�LQ�WKHLU�VXUYH\�ZDV�RQO\�����PDQ�PRQWKV��ZLWK�DQ
DYHUDJH�RI������7KLV�VXJJHVWV�WKDW�WKH�W\SLFDO�H[SRUW�SURMHFW�LV�HYHQ�VPDOOHU��0RUHRYHU�
DERXW�KDOI�RI�WKH�ZRUN�ZDV�FDUULHG�RXW�LQ�,QGLD��WKH�UHVW�ZDV�RQVLWH�LQ�WKH�86�

:KHQ� SUHVVHG�� PRVW� RI� WKH� PDQDJHUV� DJUHHG� WKDW� WKH\� GLG� QRW� VSHFLILFDOO\� UHTXLUH
HQJLQHHUV��:LWK�SURSHU�WUDLQLQJ��EULJKW�JUDGXDWHV�IURP�DQ\�ILHOG�ZRXOG�VXIILFH��7KXV��WKH
SUHIHUHQFH�IRU�HQJLQHHUV�LQ�VRPH�FDVHV�VHHPV�WR�EH�D�TXDOLW\�VLJQDO�WR�FXVWRPHUV��$V�RQH
&(2�SXW�LW�

7DNH�VRPHERG\�IURP�D�JRRG�FROOHJH��DQ\�RI�WKH�WRS����FROOHJHV�LQ�,QGLD��
JLYH� KLP� �� PRQWKV� RI� RULHQWDWLRQ� DQG� WKH\� DUH� UHDG\� WR� WDNH� XS� D
SURJUDPPLQJ�DVVLJQPHQW��,�GRQ¶W�QHHG�DOO�WKHVH�HQJLQHHUV«��%XW�,�GRQ¶W
ZDQW�WR�EH�EUDQGHG�E\�P\�FXVWRPHUV�DV�D�JX\�ZKR�KLUHV�1,,7�JUDGXDWHV
>HPSKDVLV�DGGHG@�

�IURP�6ORDQ�5HSRUW��$URUD�HW�DO�������

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

�� 7KH�VLJQLILFDQW�H[FHSWLRQ�LV�WHOHFRPPXQLFDWLRQ�UHODWHG�VRIWZDUH��ZKHUH�WHOHFRPPXQLFDWLRQ�HQJLQHHUV
DUH� UHTXLUHG�� 6LPLODUO\�� FRPSDQLHV� VXFK� DV� 7H[DV� ,QVWUXPHQWV�� 2UDFOH� DQG� 0LFURVRIW� DUH� ORFDWLQJ
GHYHORSPHQW�DQG�5	'�FHQWUHV�WR�WDS�LQWR�WKH�HQJLQHHULQJ�WDOHQW�
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7KLV� LV� D� FOHDU� LQVWDQFH� RI� D� µUDFH� WR� WKH� WRS¶�� :LWK� OLPLWHG� PDUNHW� SRZHU�� ,QGLDQ
VRIWZDUH� H[SRUWHUV� WU\� WR�GLVWLQJXLVK� WKHPVHOYHV� IURP�FRPSHWLWLRQ�E\�KLJKOLJKWLQJ� WKH
TXDOLW\�RI�WKHLU�SURFHVVHV�DQG�HPSOR\HHV��DQG�ZKHQ�SRVVLEOH��WKHLU�H[SHULHQFH�

)LUPV� DOVR� KDYH� TXDOLW\� FRQFHUQV�� 6RPH� LQWHUYLHZHG� PDQDJHUV� EHOLHYH� WKDW� DQ
HQJLQHHULQJ�HGXFDWLRQ� LPSDUWV�SUREOHP�VROYLQJ�VNLOOV��PHWKRGV�RI� ORJLFDO� WKLQNLQJ�DQG
OHDUQLQJ�WRROV�WKDW�ZRXOG�SURPRWH�TXLFN�DGDSWDWLRQ�WR�FKDQJHV�LQ�WHFKQRORJ\��GRPDLQV
DQG�WDVNV��6LQFH�,QGLDQ�ILUPV�SURYLGH�VHUYLFHV�DFURVV�D�UDQJH�RI�SODWIRUPV�DQG�GRPDLQV�
WKLV� LV� DQ� LPSRUWDQW� DVVHW�� $QRWKHU� LPSRUWDQW� FRQVLGHUDWLRQ� LV� WKH� VLJQDOOLQJ� RI
TXDOLILFDWLRQV� LQ� WKH� ODERXU� PDUNHW�� 7KH� ,QGLDQ� HGXFDWLRQ� V\VWHP� LV� VXFK� WKDW
FRPSHWLWLRQ� IRU� DQ� HQJLQHHULQJ� HGXFDWLRQ� LV� LQWHQVH�� DQG� DV� D� UHVXOW�� DQ� HQJLQHHULQJ
GHJUHH�LV�V\QRQ\PRXV�RI�VXFK�TXDOLWLHV�DV�LQWHOOLJHQFH�DQG�WKH�ZLOOLQJQHVV�WR�ZRUN�KDUG�
6RIWZDUH� ILUPV� PD\� YDOXH� WKHVH� TXDOLWLHV� PRUH� WKDQ� VSHFLILF� VXEVWDQWLYH� HQJLQHHULQJ
NQRZOHGJH�

,I� WKLV� LV� WKH� FDVH�� LW� LV� FHUWDLQO\� DQ� LQHIILFLHQW� DOORFDWLRQ� RI� UHVRXUFHV���� ,QGHHG�� WKH
VRIWZDUH� LQGXVWU\�KDV�H[SDQGHG� LQ�SDUW�EHFDXVH�RI� LWV�DELOLW\� WR�DWWUDFW�HQJLQHHUV� IURP
RWKHU� LQGXVWULHV�� ,Q�RXU� LQWHUYLHZV� WKHUH�ZHUH�D�QXPEHU�RI� LQVWDQFHV�RI�HQJLQHHUV�ZLWK
KLJKO\� VSHFLDOL]HG� WUDLQLQJ� �VXFK� DV� 9/6,� GHVLJQ� RU� VDWHOOLWH� V\VWHPV�� ZRUNLQJ� RQ
GDWDEDVH�GHVLJQ�RU� WKH�GHYHORSPHQW�RI�EXVLQHVV� DSSOLFDWLRQ� VRIWZDUH�� DQG�TXLWH� D� IHZ
VHQLRU�OHYHO�HQJLQHHUV�ZHUH�GUDZQ�IURP�YDULRXV�SXEOLF�VHFWRU�UHVHDUFK�DQG�GHYHORSPHQW
LQVWLWXWLRQV��6XFK�D�WUDQVIHU�RI�UHVRXUFHV�UHIOHFWV�WKH�SUHVXPHG�FRPSDUDWLYH�DGYDQWDJH�LQ
VRIWZDUH�GHYHORSPHQW��EXW�WKHUH�DUH�GLVWRUWLRQV�LQ�WKH�HFRQRP\��ZKLFK�ZDUUDQW�FDXWLRQ
LQ� LQWHUSUHWLQJ� WKH� PDUNHW� VLJQDOV���� ,Q� DGGLWLRQ� WR� FKDQJLQJ� WKH� FRPSRVLWLRQ� RI
HFRQRPLF� DFWLYLW\�� WKH� LQFUHDVLQJO\� WLJKW� PDUNHW� IRU� HQJLQHHUV� DQG� PDQDJHUV� LV� DOVR
OLNHO\� WR� DIIHFW� WKH� RUJDQL]DWLRQ� RI� HFRQRPLF� DFWLYLW\�� VXFK� DV� WKH� EDODQFH� EHWZHHQ
FDSLWDO�DQG�ODERXU��RU�PRUH�SUHFLVHO\��EHWZHHQ�FDSLWDO�DQG�KXPDQ�FDSLWDO���UHVXOWLQJ�LQ
RUJDQL]DWLRQDO�LQQRYDWLRQV�

7KH�FOHDUO\�LQFUHDVLQJ�SD\RIIV�WR�KXPDQ�FDSLWDO�DUH�DOVR�LQGXFLQJ�JUHDWHU�LQYHVWPHQW�LQ
KXPDQ� FDSLWDO��7KH�PLGGOH� FODVV� LQ� ,QGLD� KDV� DOZD\V� UHOLHG� RQ� HGXFDWLRQ�� SDUWLFXODUO\
SURIHVVLRQDO� WUDLQLQJ� VXFK� DV� HQJLQHHULQJ� RU� PHGLFLQH�� DV� WKH� PHDQV� IRU� HFRQRPLF
DGYDQFHPHQW��+RZHYHU��ZLWK�D�VORZO\�JURZLQJ�HFRQRP\��WKH�UHWXUQV�WR�WKLV�LQYHVWPHQW
KDYH�QRW�EHHQ�YHU\�KLJK��3UHFDULRXV�SXEOLF� ILQDQFHV�KDYH� OLPLWHG� WKH�DELOLW\�RI�FHQWUDO
DQG�VWDWH�JRYHUQPHQWV�WR�H[SDQG�WHUWLDU\�HGXFDWLRQ��EXW�WKH�UDSLG�JURZWK�RI�WKH�VRIWZDUH
VHFWRU� KDV� FUHDWHG� D� ZDWHUVKHG�� 2QH� RI� WKH� PRVW� UDSLGO\� JURZLQJ� VHFWRUV� ZLWKLQ� WKH
VRIWZDUH� LQGXVWU\� LV� LQ� SULYDWH� WUDLQLQJ�� ZKHUH� LQVWLWXWLRQV� VSHFLDOL]H� LQ� VRIWZDUH
GHYHORSPHQW�� 6RXUFHV� IURP� 1$66&20� �WKH� 1DWLRQDO� $VVRFLDWLRQ� RI� 6RIWZDUH� DQG
6HUYLFH�&RPSDQLHV��HVWLPDWH�WKDW�LQ������WKHUH�ZHUH�������VXFK�WUDLQLQJ�ILUPV��LQ�ZKDW
ZDV� WKHQ� D� �����PLOOLRQ�PDUNHW�� DOWKRXJK�1,,7� DQG�$SWHFK� WRJHWKHU� DUH� EHOLHYHG� WR

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

�� $� PRUH� UDWLRQDO� DOORFDWLRQ� FRXOG� EH� WKH� VXEVWLWXWLRQ� RI� LQWHOOLJHQW� DQG� KDUGZRUNLQJ� QRQ�HQJLQHHUV
WUDLQHG�LQ�WKH�XVH�RI�VRIWZDUH�GHYHORSPHQW�WRROV�IRU�HQJLQHHUV�ZKHUHYHU�SRVVLEOH��(QJLQHHUV�FRXOG�EH
XVHG�ZKHUH�WKHLU�VXEVWDQWLYH�NQRZOHGJH�RU�GHVLJQ�DELOLW\�ZDV�RI�YDOXH�

�� 7KHUH� PLJKW� EH� ORQJ�UXQ� FRQVHTXHQFHV� DV� ZHOO� ZKLFK� FRXOG� GDPDJH� WKH� LQGLJHQRXV� WHFKQRORJ\
GHYHORSPHQW�FDSDELOLW\��7KLV�LV�VLPLODU�WR�WKH�WUHQG��QRWHG�HDUOLHU��RI�HQJLQHHULQJ�JUDGXDWHV�GHVHUWLQJ
RWKHU�GLVFLSOLQHV� IRU� WKH� ,7� VHFWRU�� DQG� HYHQ�PRUH�� RI� SUHIHUULQJ� VRIWZDUH� MREV� UDWKHU� WKDQ� SXUVXLQJ
SRVWJUDGXDWH�HGXFDWLRQ�



��

KDYH����SHU�FHQW�RI�WKH�VRIWZDUH�WUDLQLQJ�PDUNHW����3ULYDWH�LQVWLWXWHV�DUH�DOVR�LPSRUWDQW
IRU� XSJUDGLQJ� WKH� VNLOOV� RI� H[LVWLQJ� VRIWZDUH� GHYHORSHUV�� 7KLV� RSWLRQ� LV� DOVR� XVHG� E\
PDQ\�HQJLQHHUV�WR�XQGHUWDNH�IXUWKHU�WUDLQLQJ�LQ�VRIWZDUH�GHYHORSPHQW�RQ�WKHLU�RZQ��7KH
JURZLQJ� SUHVHQFH� RI� WKHVH� LQVWLWXWHV� LQ� FLWLHV� DFURVV� ,QGLD� LV� PDNLQJ� LW� LQFUHDVLQJO\
SRVVLEOH�IRU�VRIWZDUH�GHYHORSHUV�WR�REWDLQ�FHUWLILFDWHV�DQG�GLSORPDV�

,W� LV� DOVR� QRWHZRUWK\� WKDW� WKLV� LV� D� SULYDWH� VHFWRU� UHVSRQVH� WR� D� PDUNHW� RSSRUWXQLW\�
QDPHO\�WKH�GHPDQG�IRU�WUDLQLQJ�LQ�VSHFLDOL]HG�VNLOOV��,Q�WKH�86�DQG�HOVHZKHUH��IRU�SURILW
ILUPV�FRPSHWH�ZLWK�SXEOLF�LQVWLWXWLRQV��VXFK�DV�VWDWH�DQG�FRPPXQLW\�FROOHJHV��,Q�,QGLD�
WKH� UDSLG� GHYHORSPHQW� RI� SULYDWH� WUDLQLQJ� LQVWLWXWHV� WHVWLILHV� WR� WKH� FKDQJHG� HFRQRPLF
FOLPDWH� DQG� WKH� FKDQQHOOLQJ� RI� HQWUHSUHQHXUVKLS� LQWR� HFRQRPLFDOO\� SURGXFWLYH� DUHDV
DZD\�IURP�PHUH�UHQW�VHHNLQJ��7KLV�FKDQJH�LV�DOVR�DW�OHDVW�LQGLUHFWO\�UHODWHG�WR�WKH�UDSLG
JURZWK�RI�WKH�VRIWZDUH�LQGXVWU\�

7R�VXP�XS��ZH�EHOLHYH� WKH�HYLGHQFH� LQGLFDWHV� WKDW�XQWLO� UHFHQWO\� WKH�H[FHVV� UHVHUYH�RI
WUDLQHG�HQJLQHHULQJ�WDOHQW�ZDV�D�VLJQLILFDQW�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�IRU�,QGLDQ
ILUPV��2Q�WKH�RWKHU�KDQG��LW�SURYLGHG�OLPLWHG�LQFHQWLYHV�IRU�ILUPV�WR�HFRQRPL]H�RQ� WKH
XVH�RI� VNLOOHG�HQJLQHHULQJ� WDOHQW�� ,QVWHDG�� WKH�JURZWK�RI� WKH� LQGXVWU\�DQG�KLJK� VDODULHV
KDYH� DWWUDFWHG� QRW� RQO\� QHZ� JUDGXDWHV� EXW� DOVR� HQJLQHHUV�� PDQDJHUV� DQG� RWKHU
SURIHVVLRQDOV� IURP� RWKHU� LQGXVWULDO� VHFWRUV�� 'HVSLWH� WKLV�� WKH� H[SORVLYH� JURZWK� RI� WKH
VRIWZDUH�LQGXVWU\�KDV�OHG�WR�WKH�UHFRJQLWLRQ�WKDW�WKHUH�LV�D�VKRUWDJH�RI�VNLOOHG�HQJLQHHUV�
VRIWZDUH�SURIHVVLRQDOV�DQG�JRRG�PDQDJHUV��0RUHRYHU��IDFHG�ZLWK�D�QXPEHU�RI�DWWUDFWLYH
RSWLRQV�� LQFOXGLQJ�MRE�RSSRUWXQLWLHV�RYHUVHDV�� WKHVH� WUDLQHG� LQGLYLGXDOV�DUH� ORRNLQJ� IRU
PRUH�PRQH\�DQG�D�PRUH�SURIHVVLRQDO�DQG� UHZDUGLQJ�ZRUN�HQYLURQPHQW��7KLV�� LQ� WXUQ�
HQWDLOV�D�YDULHW\�RI�RUJDQL]DWLRQDO�FKDQJHV�ZKLFK�ZH�GLVFXVV�EHORZ�

Table 7
Growth of the information technology training sector in India

Training 1996-97 ($ million) 1997-98 ($ million) Growth (%)

Corporate 11.67 21.43 84

Individual 145.24 182.43 26

Total 156.81 203.86 30

Source: INFAC, Mumbai.

� 7KH�FRQWULEXWLRQ�RI�VRIWZDUH�WR�HFRQRP\�ZLGH�SURGXFWLYLW\�JURZWK�
RUJDQL]DWLRQDO�LPSURYHPHQWV�DQG�WKH�µGHPRQVWUDWLRQ�HIIHFW¶�RQ�RWKHU�ILUPV

7KH�DGYDQFHPHQW�RI�VRIWZDUH�LQ�,QGLD�KDV�SURPRWHG�VRPH�UHODWHG�VHUYLFH�LQGXVWULHV��WKH
PRVW�QRWDEOH�RI�ZKLFK�LV�WKH�UDSLG�JURZWK�RI�WKH�LQIRUPDO�,7�VHFWRU�VWXGLHG�E\�.XPDU
�����D�DQG�����E���6HUYLFHV� VXFK�DV� WKH�SURYLVLRQ�RI� ,7�PDLQWHQDQFH�� GDWD� HQWU\� DQG
FXVWRPL]DWLRQ� VHUYLFHV� IRU�GRPHVWLF�XVHUV�� DOO� YLUWXDOO\�QRQ�H[LVWHQW� D�GHFDGH� DJR�� DUH
JDLQLQJ� LQ� SURPLQHQFH�� .XPDU� �����D�� HVWLPDWHV� WKDW� VRIWZDUH� DQG� WKHVH� DQFLOODU\
LQGXVWULHV� SUREDEO\� DFFRXQWHG� IRU� DERXW� ����PLOOLRQ� MREV� LQ� ��������� D� ILJXUH� WKDW� LV
������������������������������������������������

�� 2WKHU� PDMRU� YHQGRUV� LQFOXGH� 6RIWZDUH� 6ROXWLRQV� ,QWHJUDWHG�� /&&� ,QIRWHFK�� 7DWD� ,QIRWHFK�� &0&�
,QGLDQ� ,QVWLWXWH�RI�+DUGZDUH�7HFKQRORJ\��)LUVW�&RPSXWHUV��3HQWDIRXU�&RPPXQLFDWLRQV�� -HWNLQJ�� ,,6
,QIRWHFK��%RVWRQ�(GXFDWLRQ��64/�6WDU��'DWDSUR�DQG�,%0�/HDUQLQJ�6HUYLFHV�
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OLNHO\� WR� KDYH� LQFUHDVHG� VXEVWDQWLDOO\� VLQFH�� $FFRUGLQJ� WR� D� UHFHQW� VXUYH\� E\
1$66&20��,7�HQDEOHG�VHUYLFHV�KDYH�VKRZQ�WKH�VWURQJHVW�XSVXUJH�����SHU�FHQW��DPRQJ
DOO� LQGXVWU\� VHJPHQWV� LQ� ,QGLD� RYHU� WKH� SUHYLRXV� \HDU� DQG� DUH� H[SHFWHG� WR� JURVV� D
UHYHQXH�RI�86������PLOOLRQ�LQ����������YHUVXV�86������PLOOLRQ�LQ�WKH�SUHYLRXV�\HDU�

7KH�EDVLF�EXVLQHVV�PRGHO�XQGHUO\LQJ�WKH�GHYHORSPHQW�RI�WKHVH�VHUYLFHV�LV�VLPLODU�WR�WKDW
RI�VRIWZDUH��QDPHO\�ODUJH�ILUPV�RXWVRXUFLQJ�D�SDUW�RI�WKHLU�RSHUDWLRQV�WR�WDNH�DGYDQWDJH
RI�WKH�DYDLODELOLW\�RI�D�ODUJH�(QJOLVK�VSHDNLQJ�SRSXODWLRQ�DW�UHODWLYHO\�ORZ�ZDJHV��3RRU
LQIUDVWUXFWXUH�LQ�WHOHFRPPXQLFDWLRQV�FRQVWLWXWHV�WKH�VDPH�LPSHGLPHQW�WR�WKH�H[SDQVLRQ
RI�WKHVH�VHUYLFHV�DV�LW�GRHV�WR�WKH�JURZWK�RI�VRIWZDUH�VHUYLFHV��7KLV�\HDU�WKH�WZR�PRVW
SURPLVLQJ� VHJPHQWV� DUH� FXVWRPHU� LQWHUDFWLRQ� VHUYLFHV�� LQFOXGLQJ� FDOO� FHQWUHV�� DQG
FRQWHQW�GHYHORSPHQW�DQG�DQLPDWLRQ��7DEOH���VKRZV�WKH�SURMHFWLRQV�IURP�D�1$66&20
VXUYH\�ZKLFK�IRUHFDVWV�RSSRUWXQLWLHV�IRU�,7�HQDEOHG�VHUYLFHV���

2Q� WKH�ZKROH��KRZHYHU�� VRIWZDUH�FUHDWHV� UHODWLYHO\� IHZ� OLQNDJHV�ZLWK�RWKHU� VHFWRUV�RI
WKH� HFRQRP\�� %XW� WKH� LQGXVWU\� LV� IDVW� HPHUJLQJ� DV� DQ� H[HPSODU� RI� ERWK� JRRG
RUJDQL]DWLRQDO�SUDFWLFHV�DQG� WHFKQRFUDWLF� HQWUHSUHQHXUVKLS�� ,Q� WKLV� VHFWLRQ�ZH�H[DPLQH
ZK\�WKLV�LV�VR��DQG�ORRN�DW�WKH�PHFKDQLVPV�WKURXJK�ZKLFK�VLPLODU�SURJUHVVLYH�SUDFWLFHV
FRXOG�VSUHDG�WR�RWKHU�VHFWRUV�RI�WKH�HFRQRP\�

:KLOH� VRIWZDUH� SURIHVVLRQDOV� LQ� ,QGLD� HDUQ� RQO\� D� IUDFWLRQ� RI� WKH� VDODU\� RI� WKHLU
LQWHUQDWLRQDO� FRXQWHUSDUWV�� LW� LV� VWLOO� DERXW� WZHQW\� WLPHV� WKH� QDWLRQDO� DYHUDJH�� 7KLV
GLIIHUHQFH�LQ�LQWHUQDWLRQDO�ZDJHV�PDNHV�VRIWZDUH�ILUPV�LQ�,QGLD�YXOQHUDEOH�WR�WKH�ORVV�RI
PLGGOH�OHYHO�HPSOR\HHV�WR�WKH�ZHVW��DQG�SXWV�FRQWLQXRXV�SUHVVXUH�RQ�SURILWDELOLW\�

Table 8
Current and projected demand for software developers in IT-enabled services in India

1998 2008 (projections)

IT-enabled services
No.

employed
Rs,

millions
Can be

employed
Rs,

millions

Back office operations/revenue

accounting/data-entry conversion 9,700 4,200 260,000 190,000

Remote maintenance and support 1,600 650 180,000 135,000

Medical transcription/insurance claim

processing

3,800 1,400 160,000 110,000

Call centres 1,400 400 100,000 60,000

Database services 1,000 450 100,000 65,000

Content development 5,500 2,700 300,000 250,000

Total 23,000 9,800 1,100,000 810,000

Source: NASSCOM, ‘The Software Industry in India: A Strategic Review’ (1999).

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

�� 0HGLFDO� WUDQVFULSWLRQV� DQG� RWKHU� IRUPV� RI� GDWD� HQWU\�� IRU� LQVWDQFH�� VLPSO\� UHO\� RQ� KLJK� VFKRRO� RU
FROOHJH�JUDGXDWHV�ZKR�NQRZ�W\SLQJ�DQG�ODQJXDJH�VNLOOV��IRU�ZKLFK�WKH\�DUH�WUDLQHG���)RU�LQVWDQFH��WR
WUDQVFULEH� WKH�DXGLR�WDSHG�GLDJQRVHV�RI�SK\VLFLDQV� ORFDWHG� LQ� WKH�86�� ,QGLDQ� ILUPV� UHO\�RQ� VRIWZDUH
GHYHORSHUV�WUDLQHG�WR�XQGHUVWDQG�(QJOLVK�VSRNHQ�ZLWK�DQ�$PHULFDQ�DFFHQW�DQG�ZKR�KDYH�WKH�DELOLW\�WR
W\SH�LQ�(QJOLVK�
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9XOQHUDELOLW\�WR�HPSOR\HH�DWWULWLRQ�DQG�ULVLQJ�ZDJHV�KDYH�FUHDWHG�GLIIHUHQW�SUREOHPV�IRU
WKH� VRIWZDUH� VHFWRU�� ,QFUHDVLQJ� ZDJHV� KDYH� FDXVHG� PDQ\� ILUPV� WR� DFWLYHO\� LQWURGXFH
VWRFN� RSWLRQV� WR� VXSSOHPHQW� VDODULHV�� 8QWLO� UHFHQWO\�� ILUPV� XVHG� WKH� RYHUYDOXHG
WHFKQRORJ\�VWRFNV� WR�VXSSOHPHQW�ZDJHV��RU� DV� LQFHQWLYHV� WR�VHFXUH� OR\DOW\�E\�RIIHULQJ
HPSOR\HHV�VWRFN�RSWLRQ�SODQV��(623���3ULYDWH�ILUPV��VXFK�DV�7&6��FRPSHWHG�VLPLODUO\
IRU� WDOHQWHG� SHRSOH� E\� RIIHULQJ� ERQXVHV� FDOFXODWHG� RQ� D� QRWLRQDO� VWRFN� SULFH� RI� WKH
FRPSDQ\�EDVHG�RQ�LWV�HFRQRPLF�YDOXH�DGGHG��.XPDU������E��HVWLPDWHV�WKDW�DV�PDQ\�DV
���,QGLDQ�VRIWZDUH�ILUPV�RIIHUHG�(623V�LQ�DGGLWLRQ�WR�ZDJHV�LQ����������0RUH�UHFHQWO\�
,QIRV\V�DQG�6LOYHUOLQH�KDYH�VWDUWHG�WR�RIIHU�$'5�OLQNHG�(623�WR�WKHLU�HPSOR\HHV�DV�SDUW
RI�D�ODUJHU�UHWHQWLRQ�VWUDWHJ\�

:KLOH� ULVLQJ� ZDJHV� GLUHFWO\� DIIHFW� SURILWDELOLW\�� DWWULWLRQ� FUHDWHV� D� GLIIHUHQW� NLQG� RI
WKUHDW²WKH�ORVV�RI�HPSOR\HH�VSHFLILF�NQRZOHGJH��WKH�SRVVLELOLW\�WKDW�WKLV�NQRZ�KRZ�LV
WUDQVIHUUHG� WR� D� FRPSHWLWRU� DQG�� DW� WLPHV�� WKH� ORVV� RI� FUHGLELOLW\� ZLWK� WKH� FOLHQW�
,QWHUYLHZV� ZLWK� 86�EDVHG� FOLHQWV� RI� ,QGLDQ� VRIWZDUH� ILUPV� DOVR� LQGLFDWHG� WKDW� PDQ\
FRQVLGHUHG� HPSOR\HH� DWWULWLRQ� D� VHULRXV� SUREOHP� �$URUD� HW� DO�� ������� 6HYHUDO� FOLHQWV
UHFDOOHG� LQFLGHQWV� RI� GHOD\� FDXVHG� E\� DQ� HQWLUH� SURMHFW� WHDP� OHDYLQJ� LQ� PLG�WHUP� LQ
UHVSRQVH�WR�D�PRUH�OXFUDWLYH�RIIHU��,Q�DGGLWLRQ��ZKHQ�DWWULWLRQ�LV�DW�WKH�VHQLRU�OHYHO��LW�LV
SRVVLEOH�WKDW�WKH�ILUP�ZLOO�DOVR�ORVH�VRPH�RI�LWV�FXVWRPHUV�WR�WKH�FRPSHWLWRU���

+RZHYHU��ERWK�RI�WKHVH�SUREOHPV�KDYH�SURPSWHG�VRIWZDUH�ILUPV�WR�H[SOLFLWO\�LQWURGXFH
KXPDQ�FDSLWDO�PDQDJHPHQW�VWUDWHJLHV�WKDW�DUH�FRPSDUDEOH�ZLWK�WKHLU�LQWHUQDWLRQDO�ULYDOV�
7KHVH�LQFOXGH�

�� $Q� LQFUHDVLQJ� UROH� E\� VRIWZDUH� ILUPV� IRU� SULYDWH� LQYHVWPHQW� LQ� VRIWZDUH� HGXFDWLRQ
DQG� WUDLQLQJ� IRU� WKHLU� HPSOR\HHV�� /HDGLQJ� FRPSDQLHV� OLNH� 7&6� DQG� ,QIRV\V� VSHQG
EHWZHHQ�����SHU�FHQW�RI�WKHLU�UHYHQXHV�RQ�WUDLQLQJ��,W�LV�HVWLPDWHG�WKDW�WKH�LQGXVWU\�DV
D�ZKROH�VSHQW�������PDQ�GD\V�SHU�RUJDQL]DWLRQ�RU�����PDQ�GD\V�RI�DYHUDJH�WUDLQLQJ
SHU�SHUVRQ�SHU�RUJDQL]DWLRQ�RQ�WUDLQLQJ��'DWDTXVW�������

�� 2UJDQL]DWLRQDO� SUDFWLFHV� GHVLJQHG� WR� UHWDLQ� WKH� LQWHUHVW� DQG� OR\DOW\� RI� HPSOR\HHV�
DWWHQWLRQ�JLYHQ�WR�FKDUWLQJ�D�PDQDJHPHQW�FDUHHU�SDWK�IRU�WHFKQLFDO�SHUVRQQHO��SHUKDSV
WKH�ILUVW�VLJQV�RI�D�WHFKQRFUDF\�

�� 2UJDQL]DWLRQDO� LQQRYDWLRQV� GHVLJQHG� WR� GLIIXVH� DQG� FRPELQH� HPSOR\HH�VSHFLILF
NQRZOHGJH�WKURXJK�GLIIHUHQW�DSSURDFKHV��PRVW�QRWDEO\�WKURXJK�IODW�KLHUDUFKLHV��WHDP
HIIRUWV�DQG�WKH�XVH�RI�HPERGLHG�IRUPV�RI�VRIWZDUH�NQRZOHGJH�VXFK�DV�WRROV�RU��ZKHUH
SRVVLEOH��WKURXJK�WKH�XVH�RI�OLFHQVHV�DQG�,35V�

7KH�DGRSWLRQ�RI�(623V�DQG�WKH�FKDUWLQJ�RI�FDUHHU�SDWKV�LQ�PDQDJHPHQW�IRU�WHFKQLFDOO\�
TXDOLILHG�SURIHVVLRQDOV�KDYH�KDG�DW�OHDVW�RQH�XQLQWHQGHG�RXWFRPH��7HFKQLFDOO\�TXDOLILHG
SHUVRQQHO� YLHZ� HQWUHSUHQHXUVKLS� LWVHOI� LQ� D� QHZ� OLJKW�� ,W� KDV� EHFRPH� WKH� ORJLFDO
H[WHQVLRQ� RI� PDQDJHULDO� WDVNV� WKH\� ZRXOG� KDYH� KDQGOHG� LQ� DQ\� FDVH� DV� WKHLU� FDUHHUV
DGYDQFHG�� DOEHLW� QRZ�ZLWK� DQ� DGGHG� HOHPHQW� RI� ULVN� WKDW� QHYHUWKHOHVV� SURPLVHV� ODUJH
UHZDUGV��7KXV��H[�HPSOR\HHV�RI�+&/�DQG�:LSUR�KDYH�EHFRPH�DFWLYH�HQWUHSUHQHXUV��DQG
7HFK6SDQ��1,,7��3HUWHFK�&RPSXWHUV��*OREDO� ,QIRWHFK�� ,QIR7HFK�(QWHUSULVHV��67*�DQG
,QIRJDLQ�ZHUH�DOO�VHW�XS�E\�H[�:LSUR�HPSOR\HHV��6LPLODUO\��SURGXFW�EDVHG�YHQWXUHV�VXFK

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

�� $Q� HDUO\� H[DPSOH� RI� WKLV� ZDV� WKH� VHWWLQJ� XS� RI� ,QIRV\V� E\� D� JURXS� RI� HPSOR\HHV� ZKR� OHIW� 3DWQL
&RPSXWHU�V\VWHPV��,Q�UHFHQW�\HDUV��DV�ZH�GRFXPHQW�ODWHU�LQ�WKLV�VHFWLRQ��WKLV�W\SH�RI�VSLQ�RXW�DFWLYLW\
KDV�EHFRPH�PXFK�PRUH�IUHTXHQW�
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DV�-DPFUDFNHU��0LFURODQG��H�H�9HQWXUHV��7DUDQJ�6RIWZDUH��L/DQWXV��-XPSVWDUW��4VXSSRUW
DQG� 0LQGWUHH� &RQVXOWLQJ� KDYH� EHHQ� VHW� XS� E\� H[�:LSUR� HPSOR\HHV�� 2WKHU� OHDGLQJ
VRIWZDUH� ILUPV� DUH� DZDUH� RI� WKHVH� FRQFHUQV�� 6DW\DP� KDV� VRXJKW� WR� DYRLG� DWWULWLRQ� E\
LQYHVWLQJ� LQ� FRUSRUDWH� YHQWXULQJ�� 5HFHQW� SODQV� DQQRXQFHG� E\� 7&6� LQGLFDWH� WKDW� WKH\�
WRR�� ZLOO� VWDUW� D� YHQWXUH� FDSLWDO� IXQG� WR� HQFRXUDJH� VWDUW�XSV� E\� HPSOR\HHV� ZLWK
LQQRYDWLYH�LGHDV�

,Q� VRIWZDUH� DQG� RWKHU� VHUYLFH� VHFWRUV�� VKLIWLQJ� LQWR� HQWUHSUHQHXUVKLS� LV� DOVR� UHODWLYHO\
HDV\�EHFDXVH�RI� WKH� ORZ�FDSLWDO� UHTXLUHPHQWV� DQG� WKH� ODUJH� YHQWXUH� FDSLWDO� LQWHUHVW� LQ
,QGLD�� $SDUW� IURP� LQGLYLGXDO� LQFHQWLYHV� WR� WHFKQRORJLFDO� SHUVRQQHO� IRU� JUHDWHU� SULYDWH
UHZDUGV��WKH�VRFLDO�YDOXH�RI�WKLV�FKDQJHG�DWWLWXGH�WRZDUGV�HQWUHSUHQHXUVKLS�LV�HQRUPRXV�
7KLV� LV� EHFDXVH� WHFKQLFDOO\� WUDLQHG� SHUVRQQHO� DUH�� WKURXJK� HQWUHSUHQHXUVKLS�� GLUHFWO\
LQYROYHG�LQ�DWWHPSWV�WR�FRPPHUFLDOL]H�WHFKQRORJ\�DQG�WKLV�LQ�WXUQ�UHVXOWV�LQ�D�WUDQVIHU�RI
NQRZOHGJH�IURP�XQLYHUVLWLHV�WR�PRUH�DSSOLHG�UHDOPV�LQ�LQGXVWULDO�PDQXIDFWXUH�

6RPH� RI� WKLV� FKDQJH� LV� DOUHDG\� YLVLEOH� LQ� WKH�PXVKURRPLQJ� JURZWK� RI� WKH� ,7�UHODWHG
VHUYLFHV� VHFWRU�� DV� KDV� EHHQ� GHPRQVWUDWHG� E\� .XPDU� �����D��� 7KLV� VHFWRU� VKRZV
HYLGHQFH�RI�WKH�UHZDUGV�RI�HGXFDWLRQ�LQ�HQWUHSUHQHXUVKLS�DQG�WKH�VXUSULVLQJ�VWHS�XS�LQWR
HQWUHSUHQHXUVKLS�DPRQJVW�DOO�VHFWLRQV�RI�WKH�SRSXODWLRQ�

:LWK�WKH�DGYDQFH�RI�SULYDWH�WUDLQLQJ�DQG�WKH�UXVK�DPRQJ�VRIWZDUH�ILUPV�WR�GLVWLQJXLVK
WKHPVHOYHV�LQ�WHUPV�RI�GRPDLQ�H[SHUWLVH��LW�LV�EHFRPLQJ�UHODWLYHO\�HDV\�IRU�SURIHVVLRQDOV
IURP� RWKHU� VHUYLFH� VHFWRUV� WR� PLJUDWH� LQWR� ,7� DQG� VRIWZDUH� WKURXJK� VRPH� VPDOO
LQYHVWPHQWV� LQ� VRIWZDUH� WUDLQLQJ�� ,QGHHG�� DV� WKH� VDODULHV� RI� WHFKQRORJLFDOO\� TXDOLILHG
SHUVRQQHO� ULVH� LQ� ,QGLD�� WKLV� LV� RQH� DUHD� RI� VXEVWLWXWLRQ� HPSOR\HUV� ZLOO� EH� DFWLYHO\
ORRNLQJ� WRZDUG�� $V� VRIWZDUH� ILUPV� VHHN� WR� EXLOG� GRPDLQ� H[SHUWLVH� DQG� PRYH� XS� WKH
YDOXH�FKDLQ��WKHUH�LV�DQ�LQFUHDVH�LQ�WKH�GHPDQG�IRU�PDUNHWLQJ�SHUVRQQHO��SUHIHUDEO\�ZLWK
H[SHULHQFH�RI� WKH�86�PDUNHWV��6DODULHV� IRU� VRIWZDUH�PDUNHWLQJ�H[HFXWLYHV� URVH����SHU
FHQW� LQ� WKH� ODVW� \HDU� �+LQGX�%XVLQHVV� /LQH� �������ZKLFK� LQ� WXUQ� FUHDWHV� SUHVVXUHV� IRU
RWKHU� VHUYLFH� LQGXVWULHV� �EDQNLQJ� DQG� ILQDQFH�� KRWHOV�� UHWDLO� WUDGLQJ�� WR� RIIHU� VLPLODU
UHZDUGV�� EH� LW� (623V�� RU� HPSOR\HH� IULHQGO\� SROLFLHV�� 7KXV�� ODVW� \HDU� WKH� KLULQJ� RI
PDQDJHUV��DV�RSSRVHG� WR� WHFKQLFDOO\�TXDOLILHG�SHUVRQV�� LQ� WKH�VRIWZDUH�VHFWRU�JUHZ�E\
DQ�LQFUHGLEOH����SHU�FHQW��$W�WKH�VDPH�WLPH��ILUPV�LQ�WKH�EDQNLQJ�DQG�LQVXUDQFH�VHFWRUV
�LQFOXGLQJ�� LQ� VRPH� FDVHV�� SXEOLF� VHFWRU� ILUPV�� DQQRXQFHG� GHFLVLRQV� WR� RIIHU� (623
SDFNDJHV�WR�WKHLU�HPSOR\HHV�

(YHQ�ZLWKRXW�WKH�OXULQJ�DZD\�RI�SHUVRQQHO�WR�WKH�VRIWZDUH�VHFWRU�� WKH�VHUYLFH�VHFWRU�LV
RQH�WR�ZKLFK�WKH�VRIWZDUH�PRGHO�FDQ��LQ�WKHRU\��EH�HDVLO\�WUDQVSRVHG��7KH�JHQHULF�PRGHO
XQGHUO\LQJ� DOO� VHUYLFH� LQGXVWULHV� LV� WKH� HPSOR\PHQW� RI� SHUVRQQHO� ZKRVH� FDSDFLW\� WR
UHQGHU�D�VHUYLFH�FDQ�EH�IXOO\�XWLOL]HG��3K\VLFDO�FDSLWDO�UHTXLUHPHQWV�RI� WKHVH� LQGXVWULHV
DUH�PLQLPDO��*RRG�HPSOR\HHV� LQGXFH�FXVWRPHU� OR\DOW\� DQG�� LI� XQGHUYDOXHG�� FDQ� OHDYH
WKH�FRPSDQ\�WR�VHW�RXW�RQ�WKHLU�RZQ��$�YDOXHG�HPSOR\HH�FDQ�H[HUW�WKH�VDPH�SUHVVXUH�RQ
KLV� HPSOR\HU� DV� D� FDSDEOH� VRIWZDUH� SURJUDPPHU�� 7KH� VRIWZDUH� PRGHO� FDQ� EH� DOPRVW
LGHQWLFDOO\� UHSOLFDWHG� IRU� VHUYLFHV� WKDW� DUH� WR�EH�GHOLYHUHG�JOREDOO\��7KXV�� FDOO� FHQWUHV�
GDWD�HQWU\�DQG�GDWD�WUDQVFULSWLRQ�VHUYLFHV�RSHUDWH�D�JHQHULF�EXVLQHVV�PRGHO�YHU\�VLPLODU
WR�VRIWZDUH�VHUYLFH�ILUPV��*LYHQ�WKH�YDVWQHVV�RI�WKH�,QGLDQ�GRPHVWLF�PDUNHW��LQ�QDWLRQDO
PDUNHWV�VLPLODU�HOHPHQWV�DOVR�DSSO\�

2QH�PLJKW� DVN�ZLWK� VRPH� VFHSWLFLVP�ZKDW� DUH� WKH� SRVVLELOLWLHV� IRU� VLPLODU� TXDOLWDWLYH
FKDQJHV� WR� HYROYH� LQ� WKH� ROGHU� PDQXIDFWXULQJ� VHFWRUV� RI� WKH� HFRQRP\� �H�J�� VWHHO
DXWRPRELOHV�� WH[WLOHV�� FHPHQW�� HWF����ZKHUH�PDMRU� FRPSDQLHV� VWLOO� GRPLQDWH� SURGXFWLRQ
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DQG� HPSOR\PHQW�� EXW� ZLWKRXW� WKH� VDPH� XSZDUG� SUHVVXUH� RQ� ZDJHV�� 7KH� VXUSULVLQJ
HYLGHQFH�LV�WKDW�ROGHU�EXVLQHVVHV�DUH�UXVKLQJ�WR�DFFRPPRGDWH�VRPH�RI�WKHVH�FKDQJHV�LQ
RUJDQL]DWLRQDO� VW\OH� DQG� HPSOR\HH� SDUWLFLSDWLRQ�� 0HFKDQLVPV� IRU� WKH� GLIIXVLRQ� RI
RUJDQL]DWLRQDO�SUDFWLFHV�DUH��KRZHYHU��GLIIHUHQW�IURP�WKRVH�LQ�WKH�VHUYLFHV�DQG�,7�UHODWHG
VHUYLFH� VHFWRUV�� $Q� LQFUHDVLQJO\� ODUJH� QXPEHU� RI� WKH� ELJ� EXVLQHVV� KRXVHV� �'DOPLDV�
%LUODV��0DKLQGUDV�� ,7&��:LSUR�� LQYHVWHG� LQ� ,7�GLYLVLRQV� LQ� WKH�HDUO\�����V�� JLYHQ� WKH
KLJK�SURILWDELOLW\�DQG�UHODWLYHO\�ORZ�FDSLWDO�QHHGV�RI�VRIWZDUH�VHUYLFHV�EXVLQHVV�DW� WKDW
WLPH�� 2IWHQ� WKHVH� GLYLVLRQV� HQMR\HG� FRQVLGHUDEOH� DXWRQRP\� WR� GHYHORS� WKHLU� RZQ
PDQDJHPHQW� VW\OHV�� UHZDUGV� DQG� FRPSHQVDWLRQ� WR� HPSOR\HHV�� 7KH� PHWKRGV� DQG
SUDFWLFHV� WKDW� HYROYHG� NHSW� SDFH� ZLWK� FRPSHWLWLRQ�� EXW� RIWHQ� DOVR� GHYLDWHG� IURP
HVWDEOLVKHG�QRUPV�RI�WKH�SDUHQW�FRPSDQLHV��7KH�VWUXJJOH�RI�WKH�QHZ�DQG�EHWWHU�SUDFWLFHV
EHLQJ� DGRSWHG� LV�� LQ� LWVHOI�� DQ� LQWHUHVWLQJ� VWRU\�� ZKLFK� LV� EH\RQG� WKH� VFRSH� RI� WKLV
SDSHU���� +RZHYHU�� RQFH� WKH� QHZ� QRUPV� ZHUH� HVWDEOLVKHG� LQ� RQH� GLYLVLRQ� RI� WKH
FRPSDQ\�� LW� ZDV� UDWKHU� GLIILFXOW�� IRU� UHDVRQV� RI� SDULW\�� WR� LQXUH� RWKHU� GLYLVLRQV� IURP
IROORZLQJ�WKH�VDPH�

([WHUQDO� ERUURZLQJ� KDV� DOVR� SOD\HG� D� ELJ� UROH� LQ� WKLV� SURFHVV�� 2QH� RI� WKH� VXUSULVLQJ
RXWFRPHV� RI� WKH� OLEHUDOL]DWLRQ� RI� FDSLWDO� LQIORZV� LQ� ,QGLD� UHVXOWHG� QRW� RQO\� LQ� ODUJH
DPRXQWV� RI� IRUHLJQ� LQYHVWPHQW�� DV� SROLF\PDNHUV� KDG� LQWHQGHG�� EXW� DOVR� LQ� D� KXJH
DFFXPXODWLRQ�RI� IRUHLJQ�GHEW� GXH� WR� FRUSRUDWH� ERUURZLQJ��$V� ,QGLDQ� ILUPV� WDSSHG� WKH
IRUHLJQ�HTXLW\�PDUNHWV�IRU�WKHLU�ILQDQFH�UHTXLUHPHQWV��HTXLW\�PDUNHW�QRUPV�ZHUH�EHLQJ
FORVHO\�IROORZHG��SDUWLFXODUO\�ZLWK�UHJDUG�WR�JRRG�FRUSRUDWH�JRYHUQDQFH��7KXV��GHVSLWH
WKHLU� UHODWLYHO\� ORZ� LQYHVWPHQW� UHTXLUHPHQWV�� VRIWZDUH� ILUPV� OLVWHG� RQ� 86� VWRFN
H[FKDQJHV���DQG�SLRQHHUHG�WKLV�IXQG�UDLVLQJ�URXWH�IRU�,QGLDQ�ILUPV��7KLV�LPSOLHG�WKH�XVH
RI� WKH� $PHULFDQ� V\VWHP� RI� ILQDQFLDO� UHSRUWLQJ� �*$$3��� TXDUWHUO\� UHSRUWV� DQG� FORVH
DWWHQWLRQ�WR�WKH�LQYHVWRU�FRPPXQLW\�DQG�WKHLU�UHSUHVHQWDWLYHV��WKH�HTXLW\�DQDO\VWV��,QGLDQ
ILUPV� ZHUH� DQ[LRXV� WR� FRPSO\�� DV� WKHVH� SUDFWLFHV� VLJQDOOHG� WKHLU� FRPSHWHQFH� DQG
HQKDQFHG� WKHLU� YLVLELOLW\� WR� SRWHQWLDO� FXVWRPHUV�� 2YHU� WKH� QH[W� WZR� \HDUV�� DQRWKHU� ��
,QGLDQ�ILUPV�ZLOO�EH�DGGHG�WR�WKH�1HZ�<RUN�6WRFN�([FKDQJH��5HSRUWV�LQGLFDWH�WKDW�PRVW
RI�WKHVH�DUH�QRW�IURP�WKH�VRIWZDUH�VHFWRU��EXW�UDWKHU�IURP�LQYHVWPHQW�KHDY\�VHFWRUV�VXFK
DV� SKDUPDFHXWLFDOV� DQG� WHOHFRPPXQLFDWLRQV�� WKDW� ZLOO� IROORZ� WKH� VDPH� QRUPV� DQG
WUDQVSDUHQF\�RI�SURFHGXUH�

,Q�VXP�� WKH�GLIIXVLRQ�RI�JRRG�PDQDJHPHQW�SUDFWLFHV�IURP�WKH�VRIWZDUH�VHFWRU� WR�RWKHU
HFRQRPLF� DUHDV� KDV� FRPH� WKURXJK� WZR� FKDQQHOV�� $V� KXPDQ�FDSLWDO�LQWHQVLYH� VHUYLFH
VHFWRUV�SURYLGH�WKH�VRIWZDUH�LQGXVWU\�ZLWK�PXFK�QHHGHG�PLGGOH�OHYHO�PDQDJHPHQW��WKH
SUHVVXUHV� DSSDUHQW� LQ� VRIWZDUH� VHFWRU� ZLOO�� LQ� WLPH�� HQVXUH� WKDW� EHWWHU� PDQDJHPHQW
SUDFWLFHV�DUH�DGRSWHG�LQ�RWKHU�VHFWRUV�DV�ZHOO��$OWKRXJK�SUHVVXUHV�RQ�WKH�PDQXIDFWXULQJ
VHFWRU� WR� DGRSW� JRRG� PDQDJHPHQW� SUDFWLFHV� GR� QRW� FRPH� IURP� WKH� ULVH� LQ� VDODULHV�
QHYHUWKHOHVV� WKH� SDUWLFLSDWLRQ�RI� ROG� HFRQRP\�FDSLWDO� LQ� WKH� QHZO\� HPHUJHQW� VRIWZDUH
VHFWRU� KDV� HQVXUHG� WKDW� ROG� EXVLQHVVHV� DUH� QRW� LQXUHG� DJDLQVW� WKH� DGRSWLRQ� RI� VXFK
SUDFWLFHV��7KLV�WUHQG�KDV�EHHQ�UHLQIRUFHG�E\�WKH�ILQDQFLDO�OLEHUDOL]DWLRQ�RI�WKH�HFRQRP\
DQG�LWV�RSHQLQJ�XS�WR�H[WHUQDO�ILQDQFH�
������������������������������������������������

�� $V�H[DPSOHV�ZH�FDQ�PHQWLRQ�UHFHQW�HYHQWV�VXFK�DV�WKH�VWUXJJOH�DW�'64�VWDUWHG�E\�H[WHUQDO�LQYHVWRUV
IRU�SURIHVVLRQDO�PDQDJHPHQW� WR�KDYH� HIIHFWLYH� FRQWURO�� WKH� UHFHQW� DWWULWLRQ� DPRQJ�H[HFXWLYH� VWDII� DW
:LSUR� LQ� UHVSRQVH� WR� D� VORZ�GLOXWLRQ�RI� WKH� ILUP¶V� HTXLW\� VKDUHKROGLQJ� WR� HPSOR\HHV�� WKH� HIIRUWV� WR
RYHUFRPH� WKH� VWDOHPDWH� LQ� 0DKLQGUD�%7� LQ� �������� ZKHQ� WKH� FRPSDQ\� WKUHDWHQHG� WR� FORVH� E\
LQGXFWLQJ�SURIHVVLRQDO�PDQDJHPHQW�WKDW�UHVWRUHG�SURILWDELOLW\�DQG�FUHGLELOLW\�

�� ,QIRV\V��1DVGDT���6DW\DP�,QIRZD\��1DVGDT���6LOYHUOLQH�7HFKQRORJLHV��1<6(��DQG�:LSUR�
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� &RQFOXVLRQV�DQG�VRPH�SROLF\�LPSOLFDWLRQV

,Q�WKLV�SDSHU��ZH�KDYH�DUJXHG�WKDW�WKH�UDSLG�DGYDQFH�RI�VRIWZDUH�H[SRUWV�IURP�,QGLD�LV�D
FRQVHTXHQFH�RI�WKH�FRXQWU\¶V�FRPSDUDWLYH�DGYDQWDJH�LQ�WKH�SURGXFWLRQ�RI�WKHVH�VHUYLFHV
UDWKHU�WKDQ�WKH�UHVXOW�RI�DQ�DEVROXWH�DGYDQWDJH�LQ�WHUPV�RI�ZDJH�GLIIHUHQWLDOV�DORQH��7KLV
FRPSDUDWLYH�DGYDQWDJH��LQ�WXUQ��LV�EDVHG�RQ�WKH�DYDLODELOLW\�RI�D�ODUJH�(QJOLVK�VSHDNLQJ
DQG� WHFKQLFDOO\� TXDOLILHG� ZRUNIRUFH� DV� ZHOO� DV� WKH� UHODWLYH� GLVDGYDQWDJH� LQ
PDQXIDFWXULQJ�GXH�WR�SRRU�LQIUDVWUXFWXUH�LQYHVWPHQWV�LQ�WKH�SDVW��,QGHHG��WKH�ODUJHU�WKH
VL]H�RI�WKLV�GLVDGYDQWDJH��WKH�JUHDWHU�WKH�EHQHILW�RI�VSHFLDOL]LQJ�LQ�VRIWZDUH��7KH�WUDQVIHU
RI�UHVRXUFHV�IURP�SRRU�SURGXFWLYLW\�VHFWRUV�WR�WKRVH�ZLWK�JUHDWHU�SURGXFWLYLW\�ZLOO�DOVR
VSXU�WKH�JURZWK�SURFHVV��7KH�ODVW�GHFDGH�KDV�VHHQ�KLJKHU�UDWHV�RI�LQFRPH�JURZWK�LQ�WKH
VRXWK�DQG�ZHVW�RI�WKH�FRXQWU\��WKH�DUHDV�RI�VRIWZDUH�FRQFHQWUDWLRQ�

7KHVH� IDFWRUV� IDYRXULQJ� ,QGLD¶V� VRIWZDUH� H[SRUWV� DUH� IXUWKHU� UHLQIRUFHG� E\� WKH� ORZ
GRPHVWLF� GHPDQG� IRU� VLPLODU� W\SHV� RI� SURGXFWV� DQG� VHUYLFHV�� 7KRXJK� WKHUH� DUH� JDLQV
IURP�VSHFLDOL]DWLRQ��WKH�GLVWULEXWLRQ�RI�JDLQV�IURP�VXFK�VSHFLDOL]DWLRQ��KRZHYHU��UHPDLQV
XQHYHQ� GXH� WR� WKH� VWUXFWXUH� RI� WKH� ,QGLDQ� VRIWZDUH� LQGXVWU\� WKDW� VWLOO� UHPDLQV� ODUJHO\
XQGLIIHUHQWLDWHG��7KH�ODWWHU�LV��KRZHYHU��D�FLUFXPVWDQFH�WKDW�ZLOO�FKDQJH�DV�WKH�LQGXVWU\
PDWXUHV�

'XH�WR�WKH�XQGLIIHUHQWLDWHG�DQG�VHUYLFH�QDWXUH�RI�,QGLDQ�VRIWZDUH�ILUPV��KRZHYHU��KXPDQ
FDSLWDO� KDV� JURZQ� LQ� LPSRUWDQFH� WR� OHYHOV� WKDW� ZHUH� KLWKHUWR� UHVHUYHG� IRU� WKH� VFDUFHU
ILQDQFLDO� DQG� SK\VLFDO� FDSLWDO� LQ� ,QGLDQ� LQGXVWU\�� ,Q� DQ� H[WUHPHO\� FRPSHWLWLYH
LQWHUQDWLRQDO� VRIWZDUH�PDUNHW�� ,QGLDQ� ILUPV� HPSKDVL]H� WKH� TXDOLW\� RI� WKHLU� SURFHGXUHV
DQG� KXPDQ� UHVRXUFHV� WR� JDLQ� D� FRPSHWLWLYH� DGYDQWDJH�� 7KLV�PLFURHFRQRPLF� UHVSRQVH
KDV�KDG�ERWK�SRVLWLYH�DQG�QHJDWLYH�FRQVHTXHQFHV�

2QH�EHQHILW�VWHPV�IURP�WKH�DSSUHFLDWLRQ�RI�WUDLQLQJ�LQ�DQ�HQYLURQPHQW�ZKHUH�TXDOLILHG
VRIWZDUH�SURJUDPPHUV�DUH�VFDUFH�DQG�DUH�EHFRPLQJ�VFDUFHU��7KLV��LQ�WXUQ��KDV�UHVXOWHG�LQ
VXEVWDQWLDO�SULYDWH�LQYHVWPHQW�LQ�WKH�SURYLVLRQ�DQG�DFTXLVLWLRQ�RI� WHUWLDU\� WUDLQLQJ��7KH
DGYHUVH�FRQVHTXHQFH�LV� WKH�VORZ�KLNLQJ�XS�RI�SULFHV�IRU� WKH�PRVW� WHFKQLFDOO\�TXDOLILHG
ZRUNHUV��YL]��HQJLQHHUV��(QJLQHHUV�KDG�IRU�\HDUV�VXSSOHPHQWHG�WKHLU�HQJLQHHULQJ�GHJUHHV
ZLWK�RWKHU�TXDOLILFDWLRQV�LQ�RUGHU�WR�EH�DFFRPPRGDWHG�LQ�WKH�EHWWHU�SD\LQJ�PDQDJHPHQW
FDGUH�� &XUUHQWO\� WKH\� DUH� LQ� WKH� HQYLDEOH� SRVLWLRQ� RI� EHLQJ� DEOH� WR� FRPPDQG� ODUJH
VDODULHV�IRU�WDVNV�IRU�ZKLFK�WKHLU�WUDLQLQJ�LV�UDWKHU�LUUHOHYDQW�

7KH� JRYHUQPHQW� KDV� UHVSRQGHG� WR� WKLV� FULVLV� LQ� HQJLQHHULQJ� HGXFDWLRQ� E\� WDUJHWLQJ
UHVRXUFHV� WR� WKH� HQJLQHHULQJ� FROOHJHV� DQG� LQVWLWXWHV� IRU� LQIRUPDWLRQ� WHFKQRORJ\²WKH
VDPH�DUHDV�IDYRXUHG�E\�SULYDWH�LQYHVWPHQW��2XU�DQDO\VLV�VXJJHVWV�WKDW�WKH�HFRQRP\�DV�D
ZKROH� FDQ� UHDOL]H� JUHDWHU� EHQHILWV� E\� FRPSOHPHQWLQJ� SULYDWH� LQYHVWPHQWV�ZLWK� SXEOLF
LQYHVWPHQWV�LQ�EDVLF�DQG�VHFRQGDU\�HGXFDWLRQ�DQG�LQ�SK\VLFDO�LQIUDVWUXFWXUH��IDFWRUV�WKDW
KDG�FRQVWUDLQHG�WKH�JURZWK�RI�WKH�VRIWZDUH�LQGXVWU\�LQ�WKH�ILUVW�SODFH��7KH�FXUUHQW�H[FHVV
GHPDQG� IRU� HQJLQHHUV� ZLOO�� LQ� WLPH�� EH� FRUUHFWHG� E\� D� PRUH� UDWLRQDO� DQG� HFRQRPLFDO
VWUDWHJ\��YL]��WUDLQLQJ�VFLHQFH�JUDGXDWHV�LQ�VRIWZDUH�SURJUDPPLQJ�

7KH� KLNLQJ�XS� RI� ZDJHV� IRU� ,QGLDQ� HQJLQHHUV� DQG� WHFKQLFDOO\� WUDLQHG� ODERXU�� DQG� WKH
LQFUHDVHG�GHPDQG�IRU�WKHP�LQ�WKH�LQWHUQDWLRQDO�PDUNHW�KDYH�DOVR�IRUFHG�,QGLDQ�VRIWZDUH
ILUPV� WR� DGRSW� RUJDQL]DWLRQDO� SUDFWLFHV� FRPSDUDEOH� WR� WKRVH� RI� WKHLU� VWURQJHVW
FRPSHWLWRUV�LQ�WKH�86�DQG�HOVHZKHUH��7KLV�KDV�LQFOXGHG�WKH�FKDUWLQJ�RI�FDUHHU�SDWKV�IRU
WHFKQLFDO� SHUVRQQHO� DQG� V\VWHPV� RI� UHZDUGV� WKDW� VKDUH� ERWK� SURILWV� DQG� ULVNV�
,QFUHDVLQJO\�� ILUPV� DUH� EHLQJ� IRUFHG� WR� SURYLGH� PRUH� FRQJHQLDO� DQG� VDWLVI\LQJ� ZRUN
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HQYLURQPHQWV��:H�KDYH�DUJXHG�WKDW�VRPH�RI�WKHVH�PHDVXUHV�DUH�VSLOOLQJ�RYHU�LQWR�RWKHU
VHUYLFH�VHFWRUV��ZKHUH�KXPDQ�FDSLWDO� LV�PRUH�LPSRUWDQW�WKDQ�SK\VLFDO�FDSLWDO�DQG�IURP
ZKHUH� WKH� VRIWZDUH� VHFWRU� PD\� GUDZ� HPSOR\HHV� WR� PDQ� PLGGOH�OHYHO� PDQDJHPHQW
SRVLWLRQV��,Q�WXUQ��WKLV�KDV�IRUFHG�YDULRXV�FRPSDQLHV��ZKLFK�KDYH�FRQWUROOHG�ODUJH�SDUWV
RI�WKH�HFRQRP\��WR�DGRSW�PRUH�SURIHVVLRQDO�DQG�WUDQVSDUHQW�SUDFWLFHV��7KHVH�FKDQJHV�DUH
OLNHO\� WR� EH� VORZ�� EXW� WKHUH� DUH� RWKHU� LQVWLWXWLRQDO� IRUFHV� DW� ZRUN�� PRVW� QRWDEO\� WKH
LQFUHDVLQJ� LPSRUWDQFH�RI�HTXLW\�PDUNHWV�� DQG� LQFUHDVHG�FRPSHWLWLRQ� IURP� LPSRUWV� DQG
IURP�PXOWLQDWLRQDOV�

+RZHYHU�� JUHDWHU� VSHFLDOL]DWLRQ� LQ� VRIWZDUH� SURGXFWLRQ� DQG� H[SRUWV� LQ� WKH� GRPHVWLF
HFRQRP\��ZLWK�RU�ZLWKRXW�GLIIHUHQWLDWLRQ�RI� WKH� LQGXVWU\�� DUH� FRQVWUDLQHG�E\�SUHFLVHO\
WKH� VDPH� IDFWRUV� WKDW� DFFRXQWHG� IRU� ,QGLD¶V� UHODWLYH� GLVDGYDQWDJH� LQ� PDQXIDFWXULQJ�
QDPHO\�SRRU�DQG�LQDGHTXDWH�LQYHVWPHQW�LQ�SK\VLFDO�LQIUDVWUXFWXUH��FRPPXQLFDWLRQV�DQG
EDVLF� HGXFDWLRQ�� 7KXV�� ZKLOH� VRIWZDUH� GHYHORSPHQW� RIIHUHG� D� ZLQGRZ� RI� RSSRUWXQLW\
EHFDXVH� RI� WKH� ODUJH� VXSSO\� RI� XQGHUHPSOR\HG� HQJLQHHUV�� LW� LV� D� QDUURZ� ZLQGRZ�
)XUWKHUPRUH��VRIWZDUH�KDV�QRW�EHFRPH�WKH�OHDGLQJ�VHFWRU�LQ�,QGLD¶V�HFRQRPLF�JURZWK��DW
OHDVW�SDUWO\�EHFDXVH�RI�LWV�SRRU�OLQNDJHV�ZLWK�WKH�UHVW�RI�WKH�HFRQRP\��7KLV�SRRU�OLQNDJH
LV�LWVHOI�D�FRQVHTXHQFH�RI�WKH�µVHUYLFH¶�UDWKHU�WKDQ�µSURGXFW¶�QDWXUH�RI�WKH�LQGXVWU\��DQG
LWV� H[WHUQDO� UDWKHU� WKDQ� LQZDUG�RULHQWDWLRQ�� IDFWV� ODPHQWHG�E\�SUHYLRXV�DQDO\VHV�RI� WKH
LQGXVWU\�

,Q� WKLV� SDSHU� ZH� KDYH� WULHG� WR� VKRZ� LW� LV� SUHFLVHO\� WKHVH� WZR� IDFWV²WKH� �WHFKQLFDO�
ODERXU�LQWHQVLYH�QDWXUH�RI�WKH�LQGXVWU\�DQG�DQ�HQYLURQPHQW�RI�JOREDO�H[FHVV�GHPDQG�IRU
VXFK� ODERXU²ZKLFK�KDYH�DOWHUHG� WKH�DWWLWXGHV� WRZDUGV�KXPDQ�FDSLWDO� IRUPDWLRQ�DW� WKH
ILUP�OHYHO�DQG�LQ�WKH�QDWLRQDO�HFRQRP\��,Q�WKH�ILQDO�DQDO\VLV��LW�LV�LQ�WHUPV�RI�WKLV�VORZ
FKDQJH�LQ�DWWLWXGH�WRZDUGV�HGXFDWLRQ��HQWUHSUHQHXUVKLS��DQG�WKH�YDOXH�RI�KXPDQ�FDSLWDO
LQ�WKH�HFRQRP\�ZKHUH�WKH�VRIWZDUH�LQGXVWU\�KDV�PDGH�LWV�JUHDWHVW�FRQWULEXWLRQ�WR�,QGLD¶V
HFRQRPLF�GHYHORSPHQW�

5HIHUHQFHV

$URUD�� $��� -�� $VXQGL�� DQG� 5�� )HUQDQGHV� �������� µ6XSSO\� DQG� 'HPDQG� IRU� 6RIWZDUH
'HYHORSHUV� LQ� ,QGLD¶�� 3LWWVEXUJ�� +HLQ]� 6FKRRO� RI� 3XEOLF� 3ROLF\� DQG�0DQDJHPHQW�
&DUQHJLH�0HOORQ�8QLYHUVLW\��0LPHR�

$URUD�� $��� 9�� 6�� $UXQDFKDODP�� -�� $VXQGL�� DQG� 5�� )HUQDQGHV� �������� µ7KH� ,QGLDQ
6RIWZDUH�6HUYLFHV�,QGXVWU\¶��5HVHDUFK�3ROLF\��IRUWKFRPLQJ��

'¶&RVWD��$��3�� �������� µ7HFKQRORJ\�/HDSIURJJLQJ��6RIWZDUH� ,QGXVWU\� LQ� ,QGLD¶��3DSHU
SUHVHQWHG�DW�WKH��QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7HFKQRORJ\�3ROLF\�DQG�,QQRYDWLRQ�
&DORXVWH�*XOEHQNLDQ�)RXQGDWLRQ��/LVERQ��$XJXVW�����

+HHNV��5����������,QGLD¶V�6RIWZDUH�,QGXVWU\��6WDWH�3ROLF\��/LEHUDOL]DWLRQ�DQG�,QGXVWULDO
'HYHORSPHQW��1HZ�'HOKL��6DJH�3XEOLFDWLRQV�

+LQGX�%XVLQHVV�/LQH���������µ$�+DUG�'ULYH�RQ�WKH�6RIWZDUH�)URQW¶����-DQXDU\�

,0)��YDULRXV�\HDUV���µ,QWHUQDWLRQDO�)LQDQFLDO�6WDWLVWLFV¶��:DVKLQJWRQ��'&��,0)�

.XPDU�� 1�� �����D�� µ1HZ� 7HFKQRORJ\� %DVHG� 6PDOO� 6HUYLFH� (QWHUSULVHV� DQG
(PSOR\PHQW��7KH�&DVH�RI�6RIWZDUH�DQG�5HODWHG�6HUYLFHV�,QGXVWU\�LQ�,QGLD¶��9HUVLRQ



��

����� 1HZ�'HOKL�� ,QWHUQDWLRQDO� &HQWUH� IRU� 'HYHORSPHQW� 5HVHDUFK� DQG� &RRSHUDWLRQ�
0LPHR�

.XPDU��1�� �����E��� µ'HYHORSLQJ�&RXQWULHV� LQ� WKH� ,QWHUQDWLRQDO�'LYLVLRQ�RI�/DERXU� LQ
6RIWZDUH�DQG�6HUYLFH�,QGXVWU\��/HVVRQV�IURP�,QGLDQ�([SHULHQFH¶��9HUVLRQ������1HZ
'HOKL��5HVHDUFK�DQG�,QIRUPDWLRQ�6\VWHP�IRU�'HYHORSLQJ�&RXQWULHV��0LPHR�

/DNKD��6����������µ7KH�1HZ�,QWHUQDWLRQDO�'LYLVLRQ�RI�/DERXU�DQG�WKH�,QGLDQ�6RIWZDUH
,QGXVWU\¶��0RGHUQ�$VLDQ�6WXGLHV������������������

5DPDUDR��3�� �������� µ5HVKDSLQJ�3RVWJUDGXDWH�(GXFDWLRQ�DQG�5HVHDUFK� LQ�(QJLQHHULQJ
DQG�7HFKQRORJ\¶��5HYLHZ�&RPPLWWHH� RI� WKH�$,&7(�RQ�3*�(GXFDWLRQ� LQ�5HVHDUFK
DQG�'HYHORSPHQW�LQ�(QJLQHHULQJ�7HFKQRORJ\�RI�WKH�*RYHUQPHQW�RI�,QGLD��������

5D\PRQG��(����������&DWKHGUDO�DQG�WKH�%D]DDU��0XVLQJV�RQ�/LQX[�DQG�2SHQ�6RXUFH�E\
DQ�$FFLGHQWDO�5HYROXWLRQDU\��&DOLIRUQLD��2¶5HLOO\�3UHVV�

6DQWDQD��5HEHFFD���������µ&DQ�5XVVLD
V�7HFKLHV�0LPLF�,QGLD"¶�1HZVZHHN�����)HEUXDU\�

6FKZDUH��5REHUW���������µ6RIWZDUH�,QGXVWU\�(QWU\�6WUDWHJLHV�)RU�'HYHORSLQJ�&RXQWULHV�
$�³:DONLQJ�RQ�7ZR�/HJV´�3URSRVLWLRQ¶��:RUOG�'HYHORSPHQW�����������������

6HQJXSWD��6QLJGKD���������µ7&6��,QIRV\V��:LSUR�WR�2XWVRXUFH�IURP�&KLQD¶��(FRQRPLF
7LPHV����)HEUXDU\�

81,'2��YDULRXV�\HDUV���µ,QWHUQDWLRQDO�<HDUERRN�RI�,QGXVWULDO�6WDWLVWLFV¶�





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�


