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$EVWUDFW
%\� GHILQLWLRQ�� WKH� µ1HZ� (FRQRP\¶� LV� DQ� HFRQRP\� ZKHUH� EXVLQHVV� ILUPV� KDYH� OHDUQW� WR� WDNH
DGYDQWDJH�RI�ERWK�WKH�,&7�UHYROXWLRQ�DQG�WKH�JOREDOL]DWLRQ�RI�EXVLQHVV�DFWLYLWLHV�LQ�ZD\V�ZKLFK
LPSURYH�SURGXFWLYLW\��)LUVW��E\�VXUYH\LQJ�UHFHQW�UHVHDUFK�ILQGLQJV��WKLV�SDSHU�FRQILUPV�WKDW�ERWK
WKH� SURGXFWLRQ� DQG� XVH� RI� ,&7� KDYH� EHHQ� WKH� IDFWRUV� EHKLQG� WKH� LPSURYHG� HFRQRPLF
SHUIRUPDQFH�RI� WKH�8QLWHG�6WDWHV� LQ� WKH� ����V��7KH�EHQHILWV� IURP� ,&7�XVH� DUH� OLNHO\� WR� KDYH
H[FHHGHG� WKH� EHQHILWV� IURP� ,&7�SURGXFWLRQ��+RZHYHU�� WKH� HYLGHQFH� IRU� WKH�1HZ�(FRQRP\� LV
PXFK�ZHDNHU�RXWVLGH� WKH�8QLWHG�6WDWHV�� ,Q� WKH�RWKHU�*��FRXQWULHV�� WKH�FRQWULEXWLRQV� WR�RXWSXW
JURZWK�IURP�WKH�XVH�RI�,&7�KDYH�JHQHUDOO\�EHHQ�OHVV�WKDQ�KDOI�RI�WKH�FRQWULEXWLRQV�HVWLPDWHG�IRU
WKH�86�

6HFRQG�� WKH� SDSHU� HVWLPDWHV� WKH� FRQWULEXWLRQV� IURP� WKH� XVH� DQG� SURGXFWLRQ� RI� ,&7� WR� RXWSXW
JURZWK� LQ�)LQODQG�ZKLFK� LV�RQH�RI� WKH� OHDGLQJ� ,&7�SURGXFHUV� LQ�(XURSH�� ,W� LV� VKRZQ� WKDW� WKH
FRQWULEXWLRQ�IURP�WKH�XVH�RI�,&7�WR�RXWSXW�JURZWK�LQ�WKH�PDUNHW�VHFWRU�KDV�LQFUHDVHG�IURP����
SHUFHQWDJH�SRLQWV�LQ�WKH�HDUO\�����V�WR�����SRLQWV�LQ�WKH�ODWH�����V��,Q�DGGLWLRQ��WKH�IDVW�JURZWK
RI� PXOWL�IDFWRU� SURGXFWLYLW\� LQ� WKH� ,&7� SURGXFLQJ� LQGXVWULHV� KDV� KDG� D� VXEVWDQWLDO� JURZWK
FRQWULEXWLRQ�ZKLFK�KDV�EHHQ�DW�OHDVW�DV�ODUJH�DV�WKDW�IURP�WKH�XVH�RI�,&7��+RZHYHU��XQOLNH�LQ�WKH
86�� WKHUH� KDV� EHHQ� QR� DFFHOHUDWLRQ� LQ� WKH� WUHQG� UDWH� RI� ODERXU� SURGXFWLYLW\� LQ� )LQODQG��2WKHU
IDFWRUV�� QRWDEO\� WKH� GHFOLQH� LQ� WKH� XVH� RI� QRQ�,&7� FDSLWDO� SHU� ZRUNHU�� KDYH� RIIVHW� WKH
SURGXFWLYLW\�HQKDQFLQJ�LPSDFW�RI�,&7��,Q�WKLV�VHQVH��WKH�1HZ�(FRQRP\�LV�\HW�WR�GHPRQVWUDWH�LWV
VWUHQJWK�

.H\ZRUGV�� JURZWK� DFFRXQWLQJ�� HFRQRPLF� JURZWK�� ,&7�� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
WHFKQRORJ\��LQIRUPDWLRQ�WHFKQRORJ\��,7��QHZ�HFRQRP\��SURGXFWLYH�FDSLWDO�VWRFN��SURGXFWLYLW\
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$FNQRZOHGJHPHQWV

7KH�DXWKRUV�ZLVK�WR�WKDQN�3LUNNR�$XOLQ�$KPDYDDUD�DQG�3HNND�<Ol�$QWWLOD�IRU�KHOSIXO
FRPPHQWV�
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7KH�SRSXODU�YLHZ�LV�WKDW�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��,&7��ZLOO�FKDQJH
WKH� ZRUOG� E\� ERRVWLQJ� SURGXFWLYLW\� DQG� HFRQRPLF� JURZWK�� %XW� ZKLOH� ,&7� KDV� PDQ\
YLVLEOH� HIIHFWV� RQ� WKH� PRGHUQ� HFRQRP\£WKH� JURZWK� LQ� HOHFWURQLF� FRPPHUFH� DQG� LQ
,QWHUQHW� XVH� IRU� H[DPSOH£LWV� LPSDFW� RQ� SURGXFWLYLW\� DQG� HFRQRPLF� JURZWK� KDV� EHHQ
VXUSULVLQJO\� GLIILFXOW� WR� GHWHFW�� $OWKRXJK� LQYHVWPHQW� LQ� ,&7� KDV� H[SORGHG� VLQFH� WKH
PLG�����V��DJJUHJDWH�SURGXFWLYLW\�JURZWK�UHPDLQHG�VOXJJLVK�XQWLO�WKH�PLG�����V�LQ�WKH
8QLWHG� 6WDWHV� ZKLFK� LV� WKH� ZRUOG¶V� OHDGHU� LQ� ERWK� WKH� SURGXFWLRQ� DQG� XVH� RI� ,&7�
7KHUHIRUH��PDQ\�SROLF\�PDNHUV� DQG�HFRQRPLVWV�KDYH� WDNHQ� WKH� VWURQJ�SHUIRUPDQFH�RI
WKH�86�HFRQRP\�LQ�WKH�ODWH�����V�DV�PRVW�ZHOFRPH�HYLGHQFH�IRU�WKH�YLHZ�WKDW�WKH�ODUJH
LQYHVWPHQWV� LQ� ,&7� KDYH� ILQDOO\� VWDUWHG� WR� SD\� RII�� ,W� LV� JHQHUDOO\� EHOLHYHG� WKDW� WKH
8QLWHG�6WDWHV�KDV�EHFRPH�D�µ1HZ�(FRQRP\¶�LQ�ZKLFK�EXVLQHVV�ILUPV�KDYH�OHDUQW�WR�WDNH
DGYDQWDJH�RI�ERWK�WKH�,&7�UHYROXWLRQ�DQG�WKH�JOREDOL]DWLRQ�RI�EXVLQHVV�DFWLYLWLHV�LQ�ZD\V
ZKLFK�LPSURYH�SURGXFWLYLW\��,QGHHG��WKH�JURZWK�UDWH�RI�ODERXU�SURGXFWLYLW\�KDV�GRXEOHG
LQ�WKH�ODWH�����V�

7KH� GHILQLQJ� FKDUDFWHULVWLFV� RI� WKH� ,&7� UHYROXWLRQ� DUH� WKH� IDVW� LPSURYHPHQW� LQ� WKH
TXDOLW\� RI� ,&7� HTXLSPHQW� DQG� VRIWZDUH�� DQG� WKH� FRQFRPLWDQW� VKDUS� GHFOLQH� LQ� WKHLU
TXDOLW\� DGMXVWHG� SULFHV�� )RU� H[DPSOH�� LQ� WKH� 8QLWHG� 6WDWHV� WKH� SULFH� RI� FRPSXWHU
LQYHVWPHQW�GHFOLQHG����SHU�FHQW�SHU�\HDU�LQ���������DQG����SHU�FHQW�SHU�\HDU�LQ��������
�-RUJHQVRQ�DQG�6WLURK��������3URILW�PD[LPL]LQJ�ILUPV�UHVSRQG�WR�WKH�FKDQJH�LQ�UHODWLYH
SULFHV� E\� VXEVWLWXWLQJ� ,&7� HTXLSPHQW� DQG� VRIWZDUH� IRU� RWKHU� FDSLWDO� HTXLSPHQW� DQG
VWUXFWXUHV��$�ODUJHU�SRUWLRQ�RI�LQYHVWPHQW�ZLOO�EH�LQ�DVVHWV�ZLWK�UHODWLYHO\�KLJK�PDUJLQDO
SURGXFWV�� DQG� WKH� DJJUHJDWH� FDSLWDO� VHUYLFH� IORZ� LQFUHDVHV�� 7KLV� LQFUHDVH� LQ� FDSLWDO
LQWHQVLW\�UDLVHV�ODERXU�SURGXFWLYLW\�LQ�WKH�,&7�XVLQJ�LQGXVWULHV��7KH�VWDQGDUG�DUJXPHQW
IRU� WKH� IDFW� WKDW� LW� KDV� WDNHQ� VR� ORQJ� IRU� WKH� SURGXFWLYLW\� LPSDFW� WR� VKRZ� XS� LQ� WKH
SURGXFWLYLW\�VWDWLVWLFV�LV�WKDW�ILUPV�KDYH�QRW�\HW�LQYHVWHG�HQRXJK�LQ�,&7��VHH��H�J���2OLQHU
DQG�6LFKHO��������(YHQ�LI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�LQYHVWPHQWV�HDUQ
KHIW\�UHWXUQV��WKH�VKDUH�RI�QRPLQDO�LQFRPH�DFFUXLQJ�WR�FRPSXWHUV�KDV�EHHQ�UDWKHU�VPDOO
XQWLO�UHFHQWO\�

%HVLGHV� LPSURYLQJ� SURGXFWLYLW\� LQ� WKH� ,&7� XVLQJ� LQGXVWULHV�� WKH� UDSLG� WHFKQRORJLFDO
DGYDQFH� VKRXOG� DOVR� UDLVH� SURGXFWLYLW\� LQ� WKH� ,&7� SURGXFLQJ� LQGXVWULHV� DQG�
FRQVHTXHQWO\�� VKRXOG� FRQWULEXWH� WR� SURGXFWLYLW\� DW� WKH� DJJUHJDWH� OHYHO� DV� ZHOO�
&RQVHTXHQWO\��WKH�PHFKDQLVPV�XQGHUO\LQJ�WKH�VWUXFWXUDO�WUDQVIRUPDWLRQ�RI�WKH�LQGXVWULDO
HFRQRP\�LQWR�D�µQHZ¶��,&7�EDVHG�HFRQRP\�DUH�HDV\�WR�XQGHUVWDQG�E\�DSSO\LQJ�WKH�EDVLF
SULQFLSOHV�RI�HFRQRPLF�WKHRU\��7KH�SUREOHPV�OLH�RQ�WKH�HPSLULFDO�VLGH�

*URZWK�DFFRXQWLQJ�LV� WKH�VWDQGDUG�WHFKQLTXH�IRU�DVVHVVLQJ�WKH� LPSDFWV�RI�ERWK� WKH�XVH
DQG� SURGXFWLRQ� RI� GLIIHUHQW� W\SHV� RI� DVVHWV� LQFOXGLQJ� ,&7�� 7KH� PHWKRG� LV� EULHIO\
UHYLHZHG�LQ�WKH�QH[W�VHFWLRQ��6HFWLRQV���DQG���WDNH�VWRFN�RI�WKH�SURGXFWLYLW\�GHEDWH�E\
UHYLHZLQJ�UHFHQW�UHVHDUFK�RQ�WKH�LPSDFWV�RI�ERWK�WKH�XVH�DQG�SURGXFWLRQ�RI�,&7�LQ�WKH
8QLWHG�6WDWHV�DQG�RWKHU�DGYDQFHG�FRXQWULHV��6HFWLRQ���FRQWDLQV�WKH�ILQGLQJV�RI�RXU�RZQ
DSSOLFDWLRQ�WR�H[SODLQLQJ�HFRQRPLF�JURZWK�LQ�)LQODQG��7KLV�FRXQWU\�LV�RI�VSHFLDO�LQWHUHVW
EHFDXVH�LW�LV�RQH�RI�WKH�OHDGLQJ�SURGXFHUV�RI�,&7�LQ�(XURSH�DQG�LV�VRPHWLPHV�UHJDUGHG
DV� D�PRGHO� FRXQWU\� LQ� ,&7� FRQVXPSWLRQ� DV�ZHOO�� ,W� LV�ZHOO� NQRZQ� WKDW� )LQODQG� UDQNV
DPRQJ� WKH� WRS� FRXQWULHV� LQ� WKH� ZRUOG� LQ� WHUPV� RI� WKH� QXPEHU� RI� ,QWHUQHW� KRVWV� DQG
PRELOH�SKRQHV�SHU�FDSLWD�
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� $FFRXQWLQJ�IRU�,&7¶V�FRQWULEXWLRQ�WR�RXWSXW�DQG�SURGXFWLYLW\�JURZWK

,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�LV�ERWK�DQ�RXWSXW� IURP�WKH� ,&7�SURGXFLQJ
LQGXVWULHV� DQG� DQ� LQSXW� LQWR� WKH� ,&7� XVLQJ� LQGXVWULHV�� 7KHUHIRUH�� WR� DVVHVV� ,&7¶V
FRQWULEXWLRQ� WR� HFRQRPLF� JURZWK�� LW� LV� KHOSIXO� WR� H[SUHVV� WKH� DJJUHJDWH� SURGXFWLRQ
IXQFWLRQ�LQ�WKH�IRUP
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ZKHUH��DW�DQ\�JLYHQ�WLPH�W��DJJUHJDWH�YDOXH�DGGHG�<�LV�DVVXPHG�WR�FRQVLVW�RI�,&7�JRRGV
DQG�VHUYLFHV�

,&7
< �DV�ZHOO�DV�RI�RWKHU�SURGXFWLRQ�

2
< ��7KHVH�RXWSXWV�DUH�SURGXFHG�IURP

DJJUHJDWH�LQSXWV�FRQVLVWLQJ�RI�,&7�FDSLWDO�VHUYLFHV�
,&7

. ��RWKHU�FDSLWDO�VHUYLFHV�.
2
�DQG

ODERXU� VHUYLFHV� /�� 7KH� OHYHO� RI� WHFKQRORJ\� RU� PXOWL�IDFWRU� SURGXFWLYLW\� LV� KHUH
UHSUHVHQWHG�LQ�WKH�+LFNV�QHXWUDO�RU�RXWSXW�DXJPHQWLQJ�IRUP�E\�SDUDPHWHU�$��$VVXPLQJ
WKDW�FRQVWDQW�UHWXUQV�WR�VFDOH�SUHYDLO�LQ�SURGXFWLRQ�DQG�WKDW�SURGXFW�DQG�IDFWRU�PDUNHWV
DUH�FRPSHWLWLYH��JURZWK�DFFRXQWLQJ�JLYHV� WKH�VKDUH�ZHLJKWHG�JURZWK�RI�RXWSXWV�DV� WKH
VXP� RI� VKDUH� ZHLJKWHG� LQSXWV� DQG� JURZWK� LQ� PXOWL�IDFWRU� SURGXFWLYLW\� �VHH�� H�J��
-RUJHQVRQ�DQG�6WLURK�������
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ZKHUH�WKH�A�V\PERO�LQGLFDWHV�WKH�UDWH�RI�FKDQJH�DQG�ZKHUH��IRU�WKH�HFRQRP\�RI�QRWDWLRQ�
WKH� WLPH� LQGH[� W�KDV� EHHQ� VXSSUHVVHG��7KH�ZHLJKWV�

,&7
Z � DQG�

2
Z � GHQRWH� WKH� QRPLQDO

RXWSXW� VKDUHV� RI� ,&7� DQG� RWKHU� SURGXFWLRQ�� UHVSHFWLYHO\�� DQG� WKH\� VXP� WR� RQH�� 7KH
ZHLJKWV�n

,&7
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Y �DQG�

/
Y �DOVR�VXP�WR�RQH�DQG�UHSUHVHQW�WKH�QRPLQDO�LQFRPH�VKDUHV�RI

,&7�FDSLWDO��RWKHU�FDSLWDO�DQG�ODERXU��UHVSHFWLYHO\�

,W�FDQ�QRZ�EH�VHHQ�IURP�HTXDWLRQ����� WKDW� LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ� WHFKQRORJ\
FDQ�HQKDQFH�HFRQRPLF�JURZWK�LQ�WKH�IROORZLQJ�WKUHH�EDVLF�ZD\V��)LUVW��WKH�SURGXFWLRQ�RI
,&7� JRRGV� DQG� VHUYLFHV� FRQWULEXWHV� GLUHFWO\� WR� WKH� WRWDO� YDOXH� DGGHG� JHQHUDWHG� LQ� DQ
HFRQRP\�� 7KLV� FRQWULEXWLRQ£

,&7,&7
<Z Ö � LQ� HTXDWLRQ� ���£LV� FDOFXODWHG� E\� PXOWLSO\LQJ

,&7¶V�QRPLQDO�RXWSXW�VKDUH�E\�WKH�JURZWK�UDWH�RI�WKH�YROXPH�RI�,&7�SURGXFWLRQ��2(&'
�������HVWLPDWHV�WKDW� ,&7�JRRGV�DQG�VHUYLFHV�W\SLFDOO\�FRQVWLWXWH�EHWZHHQ���DQG���SHU
FHQW�RI�WRWDO�*'3�DW�FXUUHQW�SULFHV��%XW�WKHLU�FRQWULEXWLRQ�WR�RXWSXW�JURZWK�FDQ�EH�ODUJHU
WKDQ� ZKDW� WKHVH� VKDUHV� LPSO\� ZKHQ� ,&7� LQGXVWULHV� JURZ� IDVWHU� WKDQ� WKH� UHVW� RI� WKH
HFRQRP\�

6HFRQG��WKH�XVH�RI�,&7�FDSLWDO�DV�DQ�LQSXW�LQ�WKH�SURGXFWLRQ�RI�RWKHU�JRRGV�DQG�VHUYLFHV
FDQ�DOVR�PDNH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�HFRQRPLF�JURZWK��7KH�EHQHILWV�IURP�,&7�XVH
DUH�HYHQ�OLNHO\�WR�RXWZHLJK�WKH�EHQHILWV�IURP�,&7�SURGXFWLRQ��ZKLFK�DUH�OLPLWHG�WR�MXVW
RQH�VHFWRU�RI� WKH�HFRQRP\��$V� LV�VKRZQ�LQ� WKH�QH[W� VHFWLRQ��2OLQHU�DQG�6LFKHO� ������
HVWLPDWH� WKDW� DOPRVW� RQH�KDOI� RI� WKH� UHFHQW� ODERXU� SURGXFWLYLW\� SLFN�XS� LQ� WKH�8QLWHG
6WDWHV� LV� GXH� WR� WKH� LQFUHDVHG� XVH� RI� ,&7� FDSLWDO� LQ� WKH� SURGXFWLRQ� RI� RXWSXW� LQ� WKH
RYHUDOO�HFRQRP\�ZKHUHDV�FORVH�WR����SHU�FHQW�RI�WKH�ODERXU�SURGXFWLYLW\�VWHS�XS�LV�GXH
WR� PXOWL�IDFWRU� SURGXFWLYLW\� LPSURYHPHQWV� LQ� WKH� ,&7� LQGXVWU\�� 7KH� VWDQGDUG� ZD\� RI
HVWLPDWLQJ�WKH�JURZWK�FRQWULEXWLRQ�RI�,&7�XVH�LV�WR�WUHDW�,&7�DV�D�VSHFLILF�W\SH�RI�FDSLWDO
JRRG� LQ�ZKLFK� ILUPV� LQYHVW�DQG�ZKLFK� WKH\�FRPELQH�ZLWK�DOO�RWKHU� W\SHV�RI� FDSLWDO� DV
ZHOO� DV� ZLWK� ODERXU� WR� SURGXFH� RXWSXW�� $V� VKRZQ� LQ� HTXDWLRQ� ����� WKH� JURZWK
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FRQWULEXWLRQ� RI� HDFK� LQSXW� LV� WKHQ� REWDLQHG� E\� ZHLJKWLQJ� LWV� UDWH� RI� FKDQJH� ZLWK� D
FRHIILFLHQW� WKDW� UHSUHVHQWV� LWV� VKDUH� LQ� QRPLQDO� LQFRPH�� ,&7¶V� FRQWULEXWLRQ� LV� WKXV

,&7,&7
.Y Ö �

7KH� WKLUG� ZD\� LQ� ZKLFK� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� FDQ� HQKDQFH
HFRQRPLF�JURZWK�LV�YLD�WKH�LPSDFW�RI�,&7�LQGXVWULHV�RQ�PXOWL�IDFWRU�SURGXFWLYLW\��,I�WKH
UDSLG�JURZWK�RI� ,&7�SURGXFWLRQ� LV�EDVHG�RQ�HIILFLHQF\�DQG�SURGXFWLYLW\�JDLQV� LQ� WKHVH
LQGXVWULHV�� WKLV� FRQWULEXWHV� WR� SURGXFWLYLW\� JURZWK� DW� WKH� PDFUR� OHYHO� DV� ZHOO�� )RU
H[DPSOH�� *RUGRQ� ������� DUJXHV� WKDW� LPSURYHPHQWV� LQ� WKH� SURGXFWLRQ� RI� FRPSXWHU
KDUGZDUH�DFFRXQW�IRU�WKH�HQWLUH�DFFHOHUDWLRQ�LQ�ODERXU�SURGXFWLYLW\�ZKLFK�KDV�RFFXUUHG
LQ� WKH�8QLWHG�6WDWHV� VLQFH� WKH�PLG�����V��7KH�SURGXFWLYLW\� LPSDFW� RI� ,&7� SURGXFWLRQ
FDQQRW�� KRZHYHU�� EH� GLUHFWO\� GHGXFHG� IURP� HTXDWLRQ� ���� EXW� WKH� DQDO\VLV� KDV� WR� EH
DFFRPSDQLHG�E\�DQ�HYDOXDWLRQ�RI�WKH�SDUW�RI� $Ö �DWWULEXWHG�WR�SURGXFWLYLW\�JURZWK�LQ�WKH
,&7�LQGXVWU\��7KH�SUREOHP�ZLWK�LQWHUSUHWLQJ�DQ�LQFUHDVH�LQ�PXOWL�IDFWRU�SURGXFWLYLW\�DV
EHLQJ� FDXVHG� E\� WHFKQRORJLFDO� FKDQJH� LV�� KRZHYHU�� WKDW� RWKHU� QRQ�WHFKQRORJ\� IDFWRUV
ZLOO�DOVR�EH�SLFNHG�XS�E\�WKH�UHVLGXDO��6XFK�IDFWRUV�LQFOXGH�FKDQJHV�LQ�HIILFLHQF\��VFDOH
DQG�F\FOLFDO�IDFWRUV�DQG�PHDVXUHPHQW�HUURUV�

7R� DVVHVV� WKH� FRQWULEXWLRQ� IURP� ,&7� XVH� DQG� IURP� PXOWL�IDFWRU� SURGXFWLYLW\
LPSURYHPHQW� WR� WKH�JURZWK�RI� ODERXU�SURGXFWLYLW\�� OHW� XV� GHQRWH� WKH� QXPEHU� RI� KRXUV
ZRUNHG� E\� +�W�� DQG� ODERXU� SURGXFWLYLW\� E\� <�W��+�W��� 7KH� EDVLF� JURZWK� DFFRXQWLQJ
HTXDWLRQ�����FDQ�EH�UHDUUDQJHG�WR

��� $+/Y+.Y+.Y+<
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,W�VKRZV�WKDW�WKHUH�DUH�IRXU�VRXUFHV�RI�ODERXU�SURGXFWLYLW\�JURZWK��7KH�ILUVW�RQH�LV�,&7
FDSLWDO� GHHSHQLQJ�� L�H�� DQ� LQFUHDVH� LQ� ,&7� FDSLWDO� VHUYLFHV� SHU� KRXU� ZRUNHG�� DQG� WKH
VHFRQG� VRXUFH� LV�RWKHU� FDSLWDO�GHHSHQLQJ��7KH� WKLUG�FRPSRQHQW� LV� WKH� LPSURYHPHQW� LQ
ODERXU� TXDOLW\�ZKLFK� LV� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� JURZWK� UDWHV� RI� ODERXU
VHUYLFHV� DQG� KRXUV� ZRUNHG�� 7KH� IRXUWK� VRXUFH� LV� D� JHQHUDO� DGYDQFH� LQ� PXOWL�IDFWRU
SURGXFWLYLW\�

(TXDWLRQV� ����DQG� ����DUH�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDW� WKH�SULYDWH�DQG�VRFLDO� UDWHV�RI
UHWXUQ�IURP�WKH�XVH�RI�,&7�FDSLWDO�DUH�HTXDO�WR�HDFK�RWKHU��%XW�WKH\�FDQ�DOVR�EH�DSSOLHG
LQ� WKH� FDVH� ZKHUH� ,&7� JHQHUDWHV� SRVLWLYH� H[WHUQDOLWLHV�� 7KH� EHQHILWV� DERYH� WKRVH
UHIOHFWHG�LQ�WKH�PHDVXUHG�LQFRPH�VKDUH�FDQQRW��KRZHYHU��EH�GLUHFWO\�REVHUYHG�EXW�ZLOO
EH� FDSWXUHG� E\� WKH� PXOWL�IDFWRU� SURGXFWLYLW\� UHVLGXDO� $Ö �� &RQVHTXHQWO\�� WKHUH� LV� QR
UHDVRQ� WR� H[SHFW� VXFK� H[WHUQDOLWLHV� WR� H[LVW� LI� LQFUHDVHV� LQ� PXOWL�IDFWRU� SURGXFWLYLW\
FDQQRW� EH� REVHUYHG�� $QG� HYHQ� LI� WKH\� FDQ�� WKH� SUREOHP� LV� WKDW� WKH\� PD\� KDYH� EHHQ
FDXVHG�E\�RWKHU�IDFWRUV�WKDQ�WKRVH�DVVRFLDWHG�ZLWK�H[WHUQDOLWLHV�HPDQDWLQJ�IURP�WKH�XVH
RI�,&7�

7KH�JURZWK�DFFRXQWLQJ�WHFKQLTXH�GHVFULEHG�DERYH�FDQ�EH�DSSOLHG�WR�LQFRUSRUDWH�WKH�IDFW
WKDW�WKH�FDSLWDO�LQSXW�LV�QRW�KRPRJHQRXV�EXW�FRQVLVWV�RI�KHWHURJHQHRXV�DVVHWV��$�GROODU
VSHQW�RQ�QHZ�,&7�HTXLSPHQW�FDQ�SURYLGH�PRUH�SURGXFWLYH�VHUYLFHV�SHU�SHULRG�WKDQ��VD\�
D� GROODU� VSHQW� RQ� D� QHZ� EXLOGLQJ�� )RU� DQ\� JLYHQ� W\SH� RI� DVVHW�� WKHUH� LV� D� IORZ� RI
SURGXFWLYH�VHUYLFHV�IURP�WKH�FXPXODWLYH�VWRFN�RI�SDVW�LQYHVWPHQWV��7KHVH�IORZV�DUH�QRW
XVXDOO\� GLUHFWO\� REVHUYDEOH� EXW� KDYH� WR� EH� DSSUR[LPDWHG��7KH� VWDQGDUG� DVVXPSWLRQ� LQ
JURZWK�DFFRXQWLQJ�LV�WKDW�VHUYLFH�IORZV�DUH�LQ�SURSRUWLRQ�WR�WKH�VWRFN�RI�DVVHWV�DIWHU�HDFK
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YLQWDJH� KDV� EHHQ� FRQYHUWHG� LQWR� VWDQGDUG� µHIILFLHQF\¶� XQLWV�� 7KH� VR� FRPSXWHG� FDSLWDO
VWRFN�LV�FDOOHG�WKH�SURGXFWLYH�VWRFN�RI�D�JLYHQ�W\SH�RI�DVVHW��VHH��H�J��2(&'�����D���,W�LV
WKH� DSSURSULDWH�PHDVXUH� IRU� JURZWK� DFFRXQWLQJ�� DV� LW�PHDVXUHV� WKH� LQFRPH�JHQHUDWLQJ
FDSDFLW\�RI� WKH�H[LVWLQJ�VWRFN�RYHU�D�JLYHQ� WLPH�SHULRG��7KLV� FRQFHSW�GLIIHUV� IURP� WKH
ZHDOWK�VWRFN�ZKLFK�PHDVXUHV�WKH�FXUUHQW�PDUNHW�YDOXH�RI�WKH�DVVHWV�LQ�XVH�

$JJUHJDWH� FDSLWDO� VHUYLFH� IORZV�FDQ�EH�HVWLPDWHG�E\�XVLQJ�DVVHW�VSHFLILF�XVHU� FRVWV�RU
UHQWDO�SULFHV�WR�ZHLJKW�HDFK�KHWHURJHQHRXV�DVVHW�DQG�WR�DFFRXQW�IRU�VXEVWLWXWLRQ�EHWZHHQ
WKHP�� 8QGHU� FRPSHWLWLYH� PDUNHWV� DQG� HTXLOLEULXP� FRQGLWLRQV�� XVHU� FRVWV� UHIOHFW� WKH
PDUJLQDO�SURGXFWLYLW\�RI�WKH�GLIIHUHQW�DVVHWV��7KH\�WKXV�SURYLGH�D�PHDQV�WR�LQFRUSRUDWH
GLIIHUHQFHV� LQ� WKH� SURGXFWLYH� FRQWULEXWLRQ� RI� KHWHURJHQHRXV� LQYHVWPHQWV� DV� WKH
FRPSRVLWLRQ�RI�LQYHVWPHQWV�DQG�FDSLWDO�FKDQJHV��2(&'�����D���)RU�H[DPSOH��DV�ILUPV
UHVSRQG�WR�IDVW�GHFOLQLQJ�,&7�SULFHV�E\�VXEVWLWXWLQJ�DZD\�IURP�RWKHU�FDSLWDO�HTXLSPHQW
RU�VWUXFWXUHV�DQG�WRZDUG�,&7�HTXLSPHQW��D�ODUJHU�SRUWLRQ�RI�LQYHVWPHQW�ZLOO�EH�LQ�DVVHWV
ZLWK�UHODWLYHO\�KLJK�PDUJLQDO�SURGXFWV��DQG�WKH�DJJUHJDWH�FDSLWDO�VHUYLFH�IORZ�LQFUHDVHV�
7KLV�FDQ�DOVR�EH�LQWHUSUHWHG�DV�DQ�LQFUHDVH�LQ�WKH�TXDOLW\�RI�FDSLWDO��-RUJHQVRQ�DQG�6WLURK
������

7KH� XVHU� FRVW� RI� ,&7� FDSLWDO� VHUYLFHV� ZLOO� DOVR� EH� QHHGHG� LQ� HVWLPDWLQJ� WKH� VKDUH� RI
QRPLQDO� LQFRPH� DFFUXLQJ� WR� ,&7� FDSLWDO�� 8QOLNH� WKH� ZDJH� VKDUH�� LW� LV� QRW� GLUHFWO\
REVHUYDEOH�LQ�LQFRPH�VWDWLVWLFV��7KH�XVHU�FRVW�LV�REWDLQHG�DV

���� �Ö�
,&7,&7,&7,&7

SGLSU -+=

ZKHUH�
,&7

S � LV� WKH� DFTXLVLWLRQ� SULFH� RI� QHZ� ,&7� FDSLWDO� JRRGV� DQG�
,&7

SÖ � LWV� UDWH� RI

FKDQJH�� L� LV� WKH� LQWHUQDO� UDWH� RI� UHWXUQ� DQG�
,&7

G � FDSWXUHV� HFRQRPLF� GHSUHFLDWLRQ�� ,&7

FDSLWDO¶V�LQFRPH�VKDUH�LV�WKHQ�REWDLQHG�DV� <S6U
<,&7,&7

� �ZKHUH�
,&7

6 �LV�WKH�UHDO�ZHDOWK

VWRFN�RI�,&7�FDSLWDO�DQG�
<
S �LV�WKH�RXWSXW�SULFH�

� /HVVRQV�IURP�WKH�8QLWHG�6WDWHV

7KH�SHUIRUPDQFH�RI� WKH�86�HFRQRP\�ZDV� UHPDUNDEOH� LQ� WKH�����V��7KH� WUHQG� UDWH� RI
*'3�JURZWK�URVH�IURP�����SHU�FHQW�DW�WKH�VWDUW�RI�WKH�GHFDGH�WR�����SHU�FHQW�DW�WKH�HQG�
7KLV�UDSLG�DGYDQFH�ZDV�DFFRPSDQLHG�E\�D�VXEVWDQWLDO�LQFUHDVH�LQ�WKH�JURZWK�RI�ODERXU
SURGXFWLYLW\�� 7KH� JURZWK� RI� RXWSXW� SHU� KRXU� ZRUNHG� LQ� WKH� QRQ�IDUP� EXVLQHVV� VHFWRU
DFFHOHUDWHG�IURP�DURXQG�����SHU�FHQW�SHU�DQQXP�EHIRUH������WR�DOPRVW�����LQ�WKH�SHULRG
���������%\�DSSO\LQJ�WKH�VWDQGDUG�JURZWK�DFFRXQWLQJ�IUDPHZRUN������2OLQHU�DQG�6LFKHO
�������HVWLPDWH�WKDW�WKH�JURZLQJ�XVH�RI�,&7�HTXLSPHQW�DQG�WKH�HIILFLHQF\�LPSURYHPHQWV
LQ�FRPSXWHU�SURGXFWLRQ�DFFRXQW�IRU�DERXW�WZR�WKLUGV�RI�WKLV�RQH�SHUFHQWDJH�SRLQW�VWHS�
XS�LQ�ODERXU�SURGXFWLYLW\�JURZWK�

7DEOH� �� VXPPDUL]HV� 2OLQHU� DQG� 6LFKHO¶V� ������� ILQGLQJV� RQ� WKH� FRQWULEXWLRQV� RI� WKH
LQSXW�IDFWRUV�WR�UHDO�QRQ�IDUP�EXVLQHVV�RXWSXW�IRU�WKUHH�WLPH�SHULRGV��2XWSXW�URVH�DW�DQ
DYHUDJH�SDFH�RI�DERXW���SHU�FHQW�LQ�WKH�ILUVW�WZR�SHULRGV�FRYHULQJ���������DQG���������
DQG�DOO� ,&7�FDSLWDO� VHUYLFHV�DFFRXQWHG� IRU�DERXW�����SHUFHQWDJH�SRLQWV�RI� WKLV� JURZWK�
7KH� FRQWULEXWLRQ� IURP� FRPSXWHU� KDUGZDUH� ZDV� WKH� KLJKHVW� RI� WKH� ,&7� FRPSRQHQWV�
DERXW� ���� SHUFHQWDJH� SRLQWV� D� \HDU�� 7KH� WKLUG� SHULRG�� ��������� GLVSOD\V� D� VLJQLILFDQW
FKDQJH�LQ�WKH�JURZWK�SURFHVV��2XWSXW�JUHZ�DW� WKH�DYHUDJH� UDWH�RI�����SHU�FHQW�DQG� WKH
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,&7� FRQWULEXWLRQ� LQFUHDVHG� WR� ���� SHUFHQWDJH� SRLQWV� SHU� \HDU�� &RPSXWHU� KDUGZDUH
FRQWULEXWHG� ����� VRIWZDUH� ���� DQG� FRPPXQLFDWLRQV� HTXLSPHQW� ���� SHUFHQWDJH� SRLQWV�
UHVSHFWLYHO\�� ,W� LV� DOVR� LQWHUHVWLQJ� WR� VHH� WKDW� VLQFH� WKH� VWDUW� RI� WKH� ����V�� ,&7
FRQWULEXWLRQ�WR�RXWSXW�JURZWK�KDV�H[FHHGHG�WKH�FRQWULEXWLRQ�IURP�WKH�UHVW�RI�WKH�FDSLWDO
VWRFN���$Q�LQFUHDVLQJ�VKDUH�RI�JURZWK�FDQ�DOVR�EH�DWWULEXWHG�WR�PXOWL�IDFWRU�SURGXFWLYLW\
ZKRVH�FRQWULEXWLRQ�VHHPV�WR�KDYH�PRUH�WKDQ�GRXEOHG�LQ�WKH�ODWH�����V�

-RUJHQVRQ�DQG�6WLURK��������FRPH�XS�ZLWK�HVWLPDWHV�ZKLFK�DUH�TXLWH�VLPLODU�WR�2OLQHU
DQG� 6LFKHO¶V�� 7KH\� VKRZ� WKDW� LQ� WKH� ODWH� ����V� WKH� JURZWK� FRQWULEXWLRQ� RI� FRPSXWHU
KDUGZDUH�ZDV������ VRIWZDUH�����DQG� FRPPXQLFDWLRQV�HTXLSPHQW�����SHUFHQWDJH�SRLQWV
SHU�\HDU��7KH�GLVFUHSDQFLHV�LQ�WKH�ILQGLQJV�SULPDULO\�UHIOHFW�WKH�VOLJKW�GLIIHUHQFHV�LQ�WKH
WLPH�SHULRGV�DQG�RXWSXW�FRQFHSWV�� -RUJHQVRQ�DQG�6WLURK¶V�RXWSXW�FRQFHSW� LV� VRPHZKDW
EURDGHU�WKDQ�WKH�RQH�XVHG�E\�2OLQHU�DQG�6LFKHO��PDNLQJ�,&7�RXWSXW�VKDUHV�ORZHU�

%XW�ZKDW� H[SODLQV� WKH� REVHUYHG� LQFUHDVH� LQ� WKH� JURZWK� FRQWULEXWLRQ� IURP� LQIRUPDWLRQ
DQG�FRPPXQLFDWLRQV� WHFKQRORJ\"� ,Q� WKHLU� SUHYLRXV� DQDO\VLV��2OLQHU� DQG�6LFKHO� ������
FRQFOXGHG� WKDW� WKLV� FRQWULEXWLRQ� KDG� EHHQ� UHODWLYHO\� VPDOO� WKURXJK� WKH� HDUO\� ����V�
HVSHFLDOO\�LI�RQH�IRFXVHG�RQ�FRPSXWHU�KDUGZDUH�DORQH��7KH�UHDVRQ�ZDV�WKDW��LQ�VSLWH�RI
WKH� ODUJH� LQYHVWPHQWV��FRPSXWHUV�ZHUH�VWLOO�RQO\�D� VPDOO� IUDFWLRQ� �����SHU� FHQW��RI� WKH
H[LVWLQJ�FDSLWDO�VWRFN��DQG��FRQVHTXHQWO\��WKH�VKDUH�RI�QRPLQDO�JURVV�LQFRPH�DFFUXLQJ�WR
FRPSXWHUV�ZDV�UDWKHU�VPDOO��DERXW���SHU�FHQW��1RZ�WKH\�ILQG�WKDW�WKLV�VKDUH�LQFUHDVHG�WR
����SHU�FHQW�LQ�WKH�ODWH�����V��6LPLODU�LQFUHDVHV�DUH�DOVR�REVHUYHG�IRU�VRIWZDUH��IURP����
WR� ���� SHU� FHQW�� DQG� IRU� FRPPXQLFDWLRQV� HTXLSPHQW� �IURP� ���� WR� ���� SHU� FHQW��� ,Q
FRQFOXVLRQ�� ���� SHU� FHQW� RI� LQFRPH� DFFUXHV� WR� ,&7� FDSLWDO�� PDNLQJ� LW� DQ� LPSRUWDQW
FRPSRQHQW� RI� WKH� FDSLWDO� VWRFN� LQ� WKH� 86�� 7KLV� WHFKQRORJ\� KDV� GLIIXVHG� VXIILFLHQWO\
ZLGHO\�WR�KDYH�D�YLVLEOH�LPSDFW�RQ�DJJUHJDWH�HFRQRPLF�JURZWK�

Table 1
 Contributions to real non-farm business output in the US, 1974-99

1974-90 1991-95 1996-99

Output growth1 3.1 2.8 4.8

Contributions2 from: ICT capital 0.5 0.6 1.1

Hardware 0.3 0.3 0.6

Software 0.1 0.3 0.3

Communications eq. 0.1 0.1 0.2

Other capital 0.9 0.4 0.8

Labour hours 1.2 0.8 1.5

Labour quality 0.2 0.4 0.3

Multi-factor productivity 0.3 0.5 1.2

Notes: 1 Average annual log difference multiplied by 100.
2 Percentage points per year.

Numbers may not add to totals due to rounding.

Source: Oliner and Sichel (2000).

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

� 7KH� PHDVXUH� RI� WKH� UHVW� RI� WKH� FDSLWDO� VWRFN� HQFRPSDVVHV� SURGXFHUV¶� GXUDEOH� HTXLSPHQW�� QRQ�
UHVLGHQWLDO�VWUXFWXUHV��UHVLGHQWLDO�UHQWDO�VWUXFWXUHV��LQYHQWRULHV��DQG�ODQG�
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Table 2
Alternative estimates of the source of the acceleration in labour productivity in the US

in the second half of the 1990s

Oliner & Sichel (2000) Jorgenson & Stiroh (2000)

Change in the average growth rate of
labour productivity 1.0 1.0

Contributions from:

Capital deepening 0.5 0.5

ICT 0.5 0.3

Other 0.0 0.2

Labour quality -0.1 -0.1

Multi-factor productivity 0.7 0.6

Production of ICT 0.3 0.2

Other production 0.4 0.4

Note: Numbers may not add to totals due to rounding.

Source: Sichel (2000).

%RWK� 2OLQHU� DQG� 6LFKHO� ������� DQG� -RUJHQVRQ� DQG� 6WLURK� ������� DOVR� DSSO\� JURZWK
DFFRXQWLQJ�WR�EUHDN�GRZQ�WKH�REVHUYHG�RQH�SHUFHQWDJH�SRLQW�VWHS�XS�LQ�WKH�JURZWK�UDWH
RI�ODERXU�SURGXFWLYLW\�EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�KDOYHV�RI�WKH�GHFDGH��7KH�UHVXOWV�DUH
GLVSOD\HG� LQ�7DEOH� ��ZKLFK� VKRZV� WKDW� WKH� JURZLQJ� XVH� RI� ,&7� FDSLWDO� DFFRXQWHG� IRU
DOPRVW�KDOI�D�SRLQW�RI�WKH�ULVH�LQ�SURGXFWLYLW\�

,Q�DGGLWLRQ��2OLQHU�DQG�6LFKHO��������REVHUYH�WKDW�WKH�UDSLGO\�LPSURYLQJ�WHFKQRORJ\�IRU
SURGXFLQJ� FRPSXWHUV� DQG� HPEHGGHG� VHPLFRQGXFWRUV� KDV� FRQWULEXWHG� DQRWKHU� ���
SHUFHQWDJH� SRLQWV� WR� WKH� DFFHOHUDWLRQ�� 7KLV� VHFRQG� FKDQQHO� ZRUNV� WKURXJK� WKH� PXOWL�
IDFWRU��$��SURGXFWLYLW\�UHVLGXDO�LQ�WKH�VWDQGDUG�JURZWK�DFFRXQWLQJ�PRGHO������DQG�2OLQHU
DQG� 6LFKHO� HVWLPDWH� WKH� LPSDFW� RI� WKH� HIILFLHQF\� LPSURYHPHQW� RI� FRPSXWHU� DQG
VHPLFRQGXFWRU� SURGXFWLRQ� LQ� D� WKUHH�VHFWRU� PRGHO�� 7DNHQ� WRJHWKHU�� WKHVH� WZR
IDFWRUV£WKH�XVH�DQG�WKH�SURGXFWLRQ�RI�,&7£DFFRXQW�IRU�DERXW�WZR�WKLUGV�WR�IRXU�ILIWKV
RI�WKH�SLFN�XS�LQ�ODERXU�SURGXFWLYLW\�JURZWK�VLQFH�������0XOWL�IDFWRU�SURGXFWLYLW\�LQ�WKH
UHVW� RI� WKH� HFRQRP\� SURYLGHG� WKH� UHPDLQGHU�� ZLWK� ODERXU� TXDOLW\� DFWXDOO\� IDOOLQJ
VRPHZKDW�ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�PDUNHG�H[SDQVLRQ�LQ�HPSOR\PHQW�LQ�WKLV�SHULRG�
-RUJHQVRQ�DQG�6WLURK� ������� DQDO\VH�D�EURDGHU� VHW� RI� ��� LQGXVWULHV�� EXW� WKHLU� ILQGLQJV
DERXW�WKH�SURGXFWLYLW\�LPSDFWV�RI�WKH�XVH�DQG�SURGXFWLRQ�RI�,&7�DUH�DJDLQ�TXLWH�VLPLODU
WR�2OLQHU�DQG�6LFKHO¶V�

5HJDUGLQJ�WKH�DFFHOHUDWLRQ�RI�WKH�PXOWL�IDFWRU�SURGXFWLYLW\�IURP�DERXW���������SHU�FHQW
SHU�\HDU�LQ���������WR�RYHU�RQH�SHU�FHQW�SHU�\HDU�LQ�WKH�ODWH�����V��-RUJHQVRQ�DQG�6WLURK
������� FRQFOXGH� WKDW� LWV� VRXUFH� FDQ� EH� WUDFHG� LQ� ODUJH� SDUW�� EXW� QRW� HQWLUHO\�� WR� WKH
LQGXVWULHV� ZKLFK� SURGXFH� FRPSXWHUV�� VHPL�FRQGXFWRUV� DQG� RWKHU� KLJK�WHFKQRORJ\
HTXLSPHQW��7KHUH� LV�� KRZHYHU�� OLWWOH� HYLGHQFH�RI� VSLOORYHUV� IURP�SURGXFWLRQ�RI� ,&7� WR
WKH� LQGXVWULHV� XVLQJ� WKLV� WHFKQRORJ\� LQWHQVLYHO\� VXFK� DV� ILQDQFH�� LQVXUDQFH� DQG� UHDO
HVWDWH�DQG�RWKHU�VHUYLFHV��7KH�UHDVRQV�IRU� WKH�VOXJJLVK�SURGXFWLYLW\�JURZWK� LQ�VHUYLFHV
DUH� QRW� VHOI�HYLGHQW�� 3URGXFWLYLW\� LV�� RI� FRXUVH�� GLIILFXOW� WR� PHDVXUH� LQ� PDQ\� VHUYLFH
DFWLYLWLHV�� DQG� ,&7� LV� VWLOO� D� UDWKHU� QHZ� WHFKQRORJ\�� EXW� LW� PD\� DOVR� EH� WKH� FDVH� WKDW
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FRPSXWHUV� DQG� WHOHFRPPXQLFDWLRQV� HTXLSPHQW� DUH� QRW� YHU\� SURGXFWLYH� LQ� VRPH
LQGXVWULHV�

*RUGRQ¶V� ������� YLHZ� DERXW� WKH� LPSDFWV� RI� ,&7� RQ� ODERXU� SURGXFWLYLW\� LV� VRPHZKDW
PRUH� SHVVLPLVWLF� WKDQ� HLWKHU� 2OLQHU� DQG� 6LFKHO¶V� RU� -RUJHQVRQ� DQG� 6WLURK¶V�� +H� ILUVW
DWWULEXWHV� D� VL]HDEOH� SDUW� RI� ODERXU� SURGXFWLYLW\� JURZWK� LQ� WKH� ODWH� ����V� WR� F\FOLFDO
IDFWRUV�� /DERXU�� EHLQJ� D� TXDVL�IL[HG� SURGXFWLRQ� IDFWRU�� WHQGV� WR� DGMXVW� RQO\� SDUWLDOO\
GXULQJ�F\FOLFDO�VZLQJV�RI�RXWSXW��&RQVHTXHQWO\�� LI�RXWSXW� LV�JURZLQJ� IDVWHU� WKDQ� WUHQG�
WKHQ� ODERXU� SURGXFWLYLW\� LV� DOVR� JURZLQJ� IDVWHU� WKDQ� WUHQG�� 6HFRQGO\�� DIWHU� PDNLQJ
DGMXVWPHQW�IRU�,&7�FDSLWDO�GHHSHQLQJ�DQG�RWKHU�IDFWRUV��*RUGRQ�ILQGV�WKDW�WKHUH�KDV�EHHQ
YLUWXDOO\� QR� FKDQJH� LQ� WKH� UDWH� RI� SURGXFWLYLW\� JURZWK� RXWVLGH� RI� WKH� GXUDEOH� JRRGV
PDQXIDFWXULQJ�VHFWRU�ZKLFK�DFFRXQWV�IRU����SHU�FHQW�RI�WKH�86�*'3��+H�FRQFOXGHV�WKDW�
LQ� WKH� UHPDLQLQJ� ��� SHU� FHQW� RI� WKH� HFRQRP\�� WKH� 1HZ� (FRQRP\¶V� LPSDFWV� RQ
SURGXFWLYLW\� JURZWK� DUH� VXUSULVLQJO\� DEVHQW� DQG� WKDW� ,&7� FDSLWDO� GHHSHQLQJ� KDV� EHHQ
UHPDUNDEO\� XQSURGXFWLYH��&RQVHTXHQWO\�� WKH� SURGXFWLYLW\� LPSDFWV� RI� ,&7� LQYHVWPHQWV
KDYH� EHHQ� OLPLWHG� WR� WKH� FRPSXWHU� DQG� RWKHU� GXUDEOH� JRRGV� PDQXIDFWXULQJ� VHFWRU�
+RZHYHU�� D� UHFHQW� VWXG\� E\� 1RUGKDXV� �������� EDVHG� RQ� D� QHZ� GDWDVHW� DQG� RQ� QHZ
PHWKRGV� RI� PHDVXULQJ� SURGXFWLYLW\� JURZWK�� FRQILUPV� WKDW� WKHUH� LQGHHG� KDV� EHHQ� D
UHERXQG�LQ�ODERXU�SURGXFWLYLW\�JURZWK�LQ�WKH�86�EXW�WKDW� LW� LV�QRW�QDUURZO\�IRFXVHG�LQ
WKH�,&7�VHFWRUV�RQO\��%DLO\�DQG�/DZUHQFH��������DUULYH�DW�VLPLODU�FRQFOXVLRQV�

%XW� LI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� KDV� EHHQ� WKH� NH\� IDFWRU� RI� WKH
LPSURYHG�SURGXFWLYLW\�SHUIRUPDQFH�RI� WKH�86�HFRQRP\� LQ� UHFHQW� \HDUV��ZKHQ�FDQ�ZH
H[SHFW�WKH�,&7�UHYROXWLRQ�WR�RFFXU�LQ�WKH�UHVW�RI�WKH�DGYDQFHG�LQGXVWULDO�FRXQWULHV"

� /HVVRQV�IURP�WKH�*��FRXQWULHV

7KH�SULQFLSDO�SUREOHP�LQ�DQDO\VLQJ�WKH�LPSDFWV�RI�,&7�LV�WKDW��H[FHSW�LQ�WKH�86��QDWLRQDO
LQFRPH� DQG� SURGXFW� DFFRXQWV� GR� QRW� SURYLGH� GHWDLOHG� HQRXJK� LQIRUPDWLRQ� DERXW� ,&7
LQYHVWPHQW�� TXDOLW\�DGMXVWHG�SULFH� LQGLFHV� DQG�PHDVXUHV� RI� WKH� ,&7� FDSLWDO� VWRFNV��$V
GHVFULEHG�DERYH��WKHUH�QRZ�H[LVWV�D�YLHZ�RI�WKH�UROH�WKDW�,&7�SOD\V�LQ�WKH�86�HFRQRP\�
ZKLOH�HYHQ�PRVW�RWKHU�2(&'�HFRQRPLHV�VWLOO�OHDYH�,&7�RXW�RI�WKH�SLFWXUH��7KH�ODFN�RI
GDWD�RQ�RWKHU�FRXQWULHV�PDNHV�LW�GLIILFXOW�WR�PDNH�LQWHUQDWLRQDO�FRPSDULVRQV�WKDW�KDYH�WR
UHO\�RQ�DOWHUQDWLYH�VRXUFHV�DQG�XVH�VLPSOLI\LQJ�DVVXPSWLRQV�IRU�SXUSRVHV�RI�FRPSDULVRQ
EHWZHHQ�FRXQWULHV��,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� ,&7� GDWD�� )RU� H[DPSOH�� ,QWHUQDWLRQDO
'DWD� &RUSRUDWLRQ� �,'&�� SXEOLVKHV� DQ� DQQXDO� UHSRUW� RQ� WKH� VWDWXV� RI� WKH� ZRUOG�ZLGH
LQIRUPDWLRQ�WHFKQRORJ\�PDUNHW�LQ�DERXW����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��7KH� GDWD� SURGXFHG� E\� SULYDWH� FRQVXOWLQJ� DQG� RWKHU
DJHQFLHV�PD\�QRW�EH�DV�DFFXUDWH�DQG� UHOLDEOH�DV� WKH�QDWLRQDO�DFFRXQWLQJ�GDWD��EXW� WKH\
KDYH�WKH�DGYDQWDJH�RI�D�V\PPHWULF�WUHDWPHQW�RI�DOO�FRXQWULHV�

6FKUH\HU��������KDV�WDSSHG�WKLV�GDWD�VRXUFH�IRU�FXUUHQW�SULFH�H[SHQGLWXUH�RQ�,&7�JRRGV�
VRIWZDUH� H[FOXGHG�� LQ� WKH�*��FRXQWULHV�� ,QGLFDWRUV�RI� ,&7� LQYHVWPHQW� YROXPHV� FDQ�EH
REWDLQHG� IURP�VXFK�GDWD�E\�GLYLGLQJ�FXUUHQW�SULFH�H[SHQGLWXUHV�ZLWK�DSSURSULDWH�SULFH



�

LQGLFHV�� EXW� WKH� SUREOHP� KHUH� LV� WKDW� PHWKRGRORJLHV� WR� PHDVXUH� SULFH� FKDQJH� LQ� ,&7
JRRGV� YDU\� JUHDWO\� DFURVV� 2(&'� FRXQWULHV�� 6FKUH\HU� KDV� VROYHG� WKLV� SUREOHP� E\
GHYHORSLQJ�D�FRPPRQ�GHIODWRU� IRU� DOO� WKH�FRXQWULHV�XQGHU� LQYHVWLJDWLRQ�� ,W� LV�EDVHG�RQ
WKH� DVVXPSWLRQ� WKDW� WKH� GLIIHUHQFHV� EHWZHHQ� SULFH� FKDQJHV� IRU� ,&7� FDSLWDO� JRRGV� DQG
QRQ�,&7� FDSLWDO� JRRGV� DUH� WKH� VDPH� DFURVV� FRXQWULHV�� 8QGHU� WKLV� DVVXPSWLRQ�
LQIRUPDWLRQ�DERXW�WKH�TXDOLW\�DGMXVWHG�,&7�SULFHV�IRU�WKH�8QLWHG�6WDWHV�FDQ�EH�XVHG�LQ
HVWLPDWLQJ�VLPLODU�SULFHV�IRU�WKH�RWKHU�FRXQWULHV�

*LYHQ� LQIRUPDWLRQ� DERXW� WKH� DJH�HIILFLHQF\� SDWWHUQV� RI� ,&7� JRRGV�� WKH� LQYHVWPHQW
YROXPH�GDWD�FDQ�EH�XVHG�WR�HVWLPDWH�SURGXFWLYH�FDSLWDO�VWRFNV�IRU�,&7�JRRGV��6FKUH\HU
�������DSSOLHV�DQ�DJH�HIILFLHQF\�SDWWHUQ�WKDW�GHFOLQHV�VORZO\�LQ�WKH�HDUO\�\HDUV�RI�DQ�,&7
FDSLWDO� JRRG¶V� VHUYLFH� OLIH� DQG� UDSLGO\� DW� WKH� HQG�� VLPLODU� WR� WKH� RQHV� XVHG�E\� WKH�86
%XUHDX�RI�/DERU�6WDWLVWLFV�DQG�WKH�$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV�

)LJXUH� �� GLVSOD\V� 6FKUH\HU¶V� HVWLPDWHV� IRU� WKH� VKDUHV� RI� ,&7� LQ� WKH� SURGXFWLYH�� QRQ�
UHVLGHQWLDO�FDSLWDO�VWRFNV�RI� WKH�*��FRXQWULHV��� ,Q������� WKH�VKDUH�ZDV� WKH�KLJKHVW�����
SHU�FHQW��LQ�WKH�8QLWHG�6DWHV�DQG�WKH�ORZHVW������SHU�FHQW��LQ�,WDO\��$OO�WKH�*��FRXQWULHV
KDYH�EHHQ�DGGLQJ� WR� WKHLU� ,7� FDSLWDO� VWRFN�DW� WZR�GLJLW� UDWHV� RYHU� WKH� SHULRG���������
+RZHYHU��RQO\�LQ�WKH�8QLWHG�6WDWHV��&DQDGD�DQG�WKH�8QLWHG�.LQJGRP�KDV�WKLV�SURFHVV�RI
EXLOGLQJ�XS�,7�FDSLWDO�DFFHOHUDWHG�LQ�WKH�PLG�����V��:LWK�WKH�H[FHSWLRQ�RI�-DSDQ��WKH�*�
FRXQWULHV� KDYH� DFFXPXODWHG� FRPPXQLFDWLRQ� WHFKQRORJ\� FDSLWDO� DW� D�PXFK� ORZHU� SDFH
WKDQ�,7�FDSLWDO��WKH�DYHUDJH�DQQXDO�JURZWK�UDWH�EHLQJ���SHU�FHQW�LQ���������

Figure 1
ICT capital as a percentage of the productive capital stock
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Source: Schreyer (2000).
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�� 6FKUH\HU¶V�PHDVXUH�RI�WKH�FDSLWDO�VWRFN�HQFRPSDVVHV�QRQ�UHVLGHQWLDO�VWUXFWXUHV��RWKHU�QRQ�UHVLGHQWLDO
FRQVWUXFWLRQ��WUDQVSRUW�HTXLSPHQW��,7�KDUGZDUH��FRPPXQLFDWLRQV�HTXLSPHQW��DQG�RWKHU�QRQ�WUDQVSRUW
HTXLSPHQW��6RIWZDUH�LV�QRW�LQFOXGHG�
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7DEOH���VXPPDUL]HV�6FKUH\HU¶V��������HVWLPDWHV�RI�WKH�FRQWULEXWLRQV�IURP�,&7�FDSLWDO
WR�RXWSXW�JURZWK�LQ�WKH�*��FRXQWULHV�LQ����������7KH\�DUH�REWDLQHG�E\�PXOWLSO\LQJ�WKH
DQQXDO� JURZWK� UDWHV� RI� WKH� ,7� DQG� &7� SURGXFWLYH� FDSLWDO� VWRFNV� E\� WKHLU� UHVSHFWLYH
LQFRPH�VKDUHV��E\�DGGLQJ�WKH�,7�DQG�&7�FRQWULEXWLRQV�WRJHWKHU�DQG�E\�DYHUDJLQJ�RYHU
WKH�SHULRG��,Q����������WKH�,&7�FRQWULEXWLRQ�WR�*'3�JURZWK�ZDV�URXJKO\�����SHUFHQWDJH
SRLQWV� D� \HDU� LQ� )UDQFH��:HVWHUQ�*HUPDQ\�� ,WDO\� DQG� -DSDQ�� ���� SHUFHQWDJH� SRLQWV� LQ
&DQDGD�DQG�WKH�8.��DQG�����SHUFHQWDJH�SRLQWV�LQ�WKH�86�ZKHUH�LW�DPRXQWHG�WR�DOPRVW
KDOI�RI� WKH�FRQWULEXWLRQ�RI� WKH�HQWLUH� IL[HG�FDSLWDO� VWRFN��7KH�JURZWK�FRQWULEXWLRQ�ZDV
ODUJHU� LQ� WKH�86�WKDQ�HOVHZKHUH�EHFDXVH�ERWK� WKH� ,&7�LQYHVWPHQW�UDWH�ZDV�KLJKHU� DQG
WKH�,&7�LQFRPH�VKDUH�ZDV�ODUJHU�WKHUH�WKDQ�LQ�WKH�UHVW�RI�WKH�*��FRXQWULHV��7KH�KLJKHU
LQFRPH�VKDUH��LQ�WXUQ��UHIOHFWV�WKH�ODUJHU�VKDUH�RI�,&7�DVVHWV�LQ�WKH�WRWDO�FDSLWDO�VWRFN��DV
VKRZQ�LQ�)LJXUH���

6FKUH\HU�DOVR�VKRZV�WKDW�WKH�,&7�FRQWULEXWLRQ�KDV�EHHQ�UHODWLYHO\�VWDEOH�LQ�DOO�FRXQWULHV
RYHU�WKH�ORQJHU�SHULRG����������%XW�ZKHQ�FRQVLGHUHG�LQ�WHUPV�RI�D�VKDUH�LQ�WRWDO�RXWSXW
JURZWK�� LWV� UHODWLYH� LPSRUWDQFH� WR� HFRQRPLF� JURZWK� KDV� ULVHQ� LQ� DOO� FRXQWULHV� LQ� WKH
����V�� ,QWHUHVWLQJO\��KRZHYHU��DV� VKRZQ� LQ� WKH� ODVW� URZ�RI�7DEOH���� HYHQ� WKH�DEVROXWH
FRQWULEXWLRQ�PHDVXUHG� LQ� WHUPV�RI�SHUFHQWDJH�SRLQWV�SHU� \HDU� VHHPV� WR�KDYH� LQFUHDVHG
VLJQLILFDQWO\� LQ� WKH� 86� LQ� WKH� ODWH� ����V�� FRQILUPLQJ� 2OLQHU� DQG� 6LFKHO¶V� ������
ILQGLQJV�

0RUHRYHU��WKH�QHZ�YHUVLRQ�RI�WKH�6\VWHP�RI�1DWLRQDO�$FFRXQWV��61$����UHFRPPHQGV
WUHDWLQJ� FRPSXWHU� VRIWZDUH� DV� JURVV� IL[HG� FDSLWDO� IRUPDWLRQ�� DQG� QRW� DV� LQWHUPHGLDWH
FRQVXPSWLRQ�DV�SUHYLRXVO\��$OVR� WKH�86�KDV� LPSOHPHQWHG� WKLV� UHFRPPHQGDWLRQ� LQ� LWV
QDWLRQDO� DFFRXQWV�� PDNLQJ� LW� SRVVLEOH� WR� DVVHVV� LWV� FRQWULEXWLRQ� WR� RXWSXW� JURZWK�
6FKUH\HU� ������� HVWLPDWHV� WKDW� LQ� �������� VRIWZDUH� DGGHG� ���� SHUFHQWDJH� SRLQWV� RI
JURZWK� WR� WKH� ����� SHUFHQWDJH� SRLQWV� RI� ,&7� KDUGZDUH� GLVSOD\HG� LQ� WKH� ODVW� URZ
RI�7DEOH����&RQVHTXHQWO\�� ,&7�KDUGZDUH� DQG� VRIWZDUH� DFFRXQWHG� IRU� D� ODUJHU� VKDUH� RI
JURZWK�WKDQ�WKH�UHVW�RI�WKH�FDSLWDO�VWRFN�GLG�

Table 3
ICT contribution to output growth in the G7 countries, 1990-96

Average annual growth
rate of *

Income shares
in 1996 **

Contributions to output
growth from *

Total
output

IT
capital

CT
capital

IT
capital

CT
capital

ICT
capital

Total
capital

Canada 1.7 17.6 4.3 1.5 1.3 0.28 0.7

France 0.9 11.0 2.1 0.9 0.9 0.17 1.0

West Germany 1.8 18.6 3.4 0.8 1.1 0.19 1.0

Italy 1.2 12.9 9.2 0.9 0.9 0.21 0.7

Japan 1.8 14.5 15.0 0.8 0.4 0.19 1.0

UK 2.1 17.6 2.2 1.5 1.6 0.28 0.8

US 2.7 23.8 5.1 1.7 1.9 0.42 0.9

US 1996-98 4.6 .. .. .. .. 0.72 1.8

Notes: * = percentage points.

** = per cent.

.. = information not available.

Source: Schreyer (2000).
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6FKUH\HU¶V� ������� FURVV�FRXQWU\� FRPSDULVRQ� UDLVHV� DW� OHDVW� WZR� LPSRUWDQW� TXHVWLRQV�
)LUVW��KDV�WKH�JURZWK�FRQWULEXWLRQ�RI�,&7�EHHQ�ODUJHU�LQ�WKRVH�FRXQWULHV�ZKLFK�DUH�PRUH
DGYDQFHG� LQ� WKH� GHSOR\PHQW� RI� ,&7� WKDQ� LQ� WKH� RWKHU� *�� FRXQWULHV� H[FHSW� WKH� 86"
6HFRQG��KDV�WKH�JURZWK�FRQWULEXWLRQ�SLFNHG�XS�LQ�VXFK�FRXQWULHV�LQ�WKH�ODWH�����V"

� (YLGHQFH�IURP�)LQODQG

)LQODQG�LV�RQH�RI�WKH�OHDGLQJ�,&7�SURGXFHUV�LQ�(XURSH��VHH�.RVNL��5RXYLQHQ�DQG�<Ol�
$QWWLOD� ������� DQG� LW� LV� VRPHWLPHV� UHJDUGHG� DV� D� PRGHO� IRU� RWKHU� FRXQWULHV� LQ� ,&7
FRQVXPSWLRQ�DV�ZHOO� �4XDK�������� ,QGHHG�� LW� LV�ZHOO�NQRZQ�WKDW�)LQODQG� UDQNV�DPRQJ
WKH� WRS� FRXQWULHV� LQ� WKH� ZRUOG� LQ� WHUPV� RI� WKH� QXPEHU� RI� ,QWHUQHW� KRVWV� DQG� PRELOH
SKRQHV� SHU� FDSLWD�� +RZHYHU�� QRW� PXFK� V\VWHPDWLF� HYLGHQFH� LV� DYDLODEOH� DERXW� WKH
LPSDFWV� RI� WKH� SURGXFWLRQ� DQG� XVH� RI� ,&7� LQ� WKLV� FRXQWU\�� 7KH� RQO\� PDFURHFRQRPLF
DQDO\VLV� ZH� DUH� DZDUH� RI� LV� 1LLQLQHQ¶V� ������� JURZWK� DFFRXQWLQJ� VWXG\� LQ� ZKLFK� KH
GHPRQVWUDWHV��DPRQJ�RWKHU�WKLQJV��WKDW�,7�KDUGZDUH�FRQWULEXWHG�����SHUFHQWDJH�SRLQWV�RI
*'3�JURZWK�DW�WKH�DYHUDJH�DQQXDO�UDWH�RI�����LQ�WKH�SHULRG�IURP������WR������

2XU�DLP�KHUH�LV�WR�XSGDWH�DQG�H[WHQG�1LLQLQHQ¶V��������ILQGLQJV�LQ�VXFK�D�ZD\�WKDW�WKH
UHVXOWV� EHFRPH� FRPSDUDEOH� ZLWK� WKH� ILQGLQJV� IRU� WKH� *�� FRXQWULHV� UHYLHZHG� DERYH�
%HVLGHV� ,7�KDUGZDUH��ZH�DOVR� LQFOXGH�VRIWZDUH�DQG�FRPPXQLFDWLRQV�HTXLSPHQW� LQ�RXU
PHDVXUH� RI� WKH� ,&7� FDSLWDO� VWRFN�� $QG�� LQVWHDG� RI� XVLQJ� WKH� QHW� FDSLWDO� VWRFN� DV� WKH
FDSLWDO�LQSXW�PHDVXUH�OLNH�1LLQLQHQ�GRHV��ZH�HVWLPDWH�WKH�SURGXFWLYH�FDSLWDO�VWRFNV�DQG
DSSO\� WKHP� LQ� WKH� JURZWK� DFFRXQWLQJ� DQDO\VLV�� ,Q� IDFW�� WKLV� LV� WKH� ILUVW� WLPH� WKDW
SURGXFWLYH�FDSLWDO�VWRFNV�DUH�HVWLPDWHG�IRU�)LQODQG��$V�H[SODLQHG�HDUOLHU��WKH�SURGXFWLYH
FDSLWDO� VWRFN� LV� WKH� DSSURSULDWH� PHDVXUH� IRU� JURZWK� DFFRXQWLQJ� DV� LW� PHDVXUHV� WKH
LQFRPH�JHQHUDWLQJ�FDSDFLW\�RI�WKH�H[LVWLQJ�VWRFN�RYHU�D�JLYHQ�WLPH�SHULRG��7KLV�FRQFHSW
GLIIHUV�IURP�WKH�ZHDOWK�VWRFN�ZKLFK�PHDVXUHV�WKH�FXUUHQW�PDUNHW�YDOXH�RI�WKH�DVVHWV�LQ
XVH�� 7KH� GLIIHUHQFH� EHWZHHQ� WKHVH� PHDVXUHV� FDQ� EH� TXLWH� VXEVWDQWLDO� IRU� DVVHWV� OLNH
FRPSXWHUV�ZKLFK�WHQG�WR�ORVH�WKHLU�PDUNHW�YDOXH�DW�D�PXFK�IDVWHU�UDWH�WKDQ�WKHLU�LQFRPH�
JHQHUDWLQJ�FDSDFLW\�

��� *URZWK�FRQWULEXWLRQ�IURP�WKH�SURGXFWLRQ�RI�,&7

)LJXUH���GLVSOD\V�WKH�DQQXDO�FKDQJHV�RI�WKH�YROXPH�RI�*'3��KRXUV�ZRUNHG�DQG�ODERXU
SURGXFWLYLW\� LQ� )LQODQG� LQ� ��������� 7KH� UHFHVVLRQ� RI� WKH� HDUO\� ����V�ZDV� RQH� RI� WKH
PRVW�VHYHUH�HYHU�H[SHULHQFHG�LQ�DQ�LQGXVWULDO�FRXQWU\�LQ�SHDFHWLPH��7KH�YROXPH�RI�*'3
GHFOLQHG�E\������SHU�FHQW�EHWZHHQ������DQG�������6LQFH�������*'3�KDV�JURZQ�DW� WKH
DYHUDJH�DQQXDO�UDWH�RI�����SHU�FHQW�ZKLFK�LV�VXEVWDQWLDOO\�KLJKHU�WKDQ�WKH�SUH�UHFHVVLRQ
UDWH� RI� ���� SHU� FHQW�� +RZHYHU�� VLPLODU� DFFHOHUDWLRQ� FDQQRW� EH� REVHUYHG� LQ� ODERXU
SURGXFWLYLW\�ZKLFK�LV�KHUH�GHILQHG�DV�UHDO�*'3�GLYLGHG�E\�WKH�QXPEHU�RI�KRXUV�ZRUNHG�
,Q� IDFW�� LWV�DQQXDO�JURZWK� UDWH�KDV�EHHQ�VPDOOHU� �����SHU�FHQW��DIWHU� WKH� UHFHVVLRQ� WKDQ
EHIRUH� LW� ����� SHU� FHQW�� DOWKRXJK� D� VXEVWDQWLDO� DGMXVWPHQW� LQ� WKH� OHYHO� RI� ODERXU
SURGXFWLYLW\� WRRN� SODFH� GXULQJ� WKH� UHFHVVLRQ� \HDUV��$W� D� ILUVW� JODQFH�� LW� LV� GLIILFXOW� WR
GHWHFW�DQ\�VLJQV�RI�WKH�QHZ�HFRQRP\�LQ�WKHVH�WLPH�VHULHV��DQG�LW�PD\�EH�WKH�FDVH�WKDW�WKH
HFRQRP\�LV�UHWXUQLQJ�WR�LWV�WUHQG�JURZWK�SDWK�
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Figure 2
Annual growth rates of GDP volume, hours worked and labour productivity in Finland,

1976-99
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*'3�DW������PDUNHW�SULFHV �+RXUV�ZRUNHG /DERXU�SURGXFWLYLW\

Source: Statistics Finland’s National Accounts Database.

,W�LV�ZHOO�NQRZQ�WKDW�WKH�SURGXFWLRQ�RI�,&7�JRRGV�DQG�VHUYLFHV�KDV�SOD\HG�DQ�LPSRUWDQW
UROH� LQ� WKH� UHFRYHU\� IURP� WKH� UHFHVVLRQ��$V� VKRZQ� LQ� HTXDWLRQ� ����� WKH� GLUHFW� JURZWK
FRQWULEXWLRQ�RI�WKH�,&7�LQGXVWU\�FDQ�EH�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�UDWH�RI�FKDQJH�RI
LWV�YDOXH�DGGHG�E\�LWV�VKDUH�LQ�QRPLQDO�LQFRPH��7R�PDNH�WKH�UHVXOWV�FRPSDUDEOH�WR�WKRVH
UHYLHZHG�DERYH��RXU�DQDO\VLV�LV�FRQILQHG�WR�WKH�PDUNHW�VHFWRU�ZKLFK�HQFRPSDVVHV�QRQ�
ILQDQFLDO� FRUSRUDWLRQV�� ILQDQFLDO� DQG� LQVXUDQFH� FRUSRUDWLRQV� DQG� XQLQFRUSRUDWHG
HQWHUSULVHV�� 7DEOH� �� VKRZV� WKDW� WKH� GLUHFW� FRQWULEXWLRQ� WR� RXWSXW� JURZWK� IURP� WKH
SURGXFWLRQ�RI�,&7�JRRGV�DQG�VHUYLFHV�LQFUHDVHG�IRXUIROG�LQ�WKH�ODWH�����V�DPRXQWLQJ�WR
WZR�SHUFHQWDJH�SRLQWV�SHU�\HDU�

Table 4
Output contribution of ICT production in the market sector, 1975-99

1975-90 1990-95 1995-99*

Output growth, % 3.2 -0.7 6.0

Contribution from ICT industries,

percentage points 0.3 0.5 2.0

Note: * preliminary estimate.

Source:  Statistics Finland’s National Accounts Database.



��

7DEOH���SUHVHQWV�RXU�GHILQLWLRQ�RI�,&7�LQGXVWULHV�DQG�VKRZV�WKDW�WKHLU�RXWSXW�VKDUH�KDV
LQFUHDVHG� VWHDGLO\��� ,Q� ������ WKH� )LQQLVK� QRPLQDO� *'3�ZDV� ���� WLPHV� DV� ODUJH� DV� LQ
������EXW� WKH�QRPLQDO�JURVV�YDOXH�DGGHG�RI� ,&7�LQGXVWULHV�ZDV���� WLPHV�DV� ODUJH�DV� LW
ZDV� LQ� ������ 0DQXIDFWXUH� RI� UDGLR�� WHOHYLVLRQ� DQG� FRPPXQLFDWLRQV� HTXLSPHQW� DQG
DSSDUDWXV��L�H��,6,&�LQGXVWU\�����KDV�EHHQ�WKH�UHDO�VXFFHVV�VWRU\��,WV�QRPLQDO�JURVV�YDOXH
DGGHG�ZDV�PRUH�WKDQ����WLPHV�DV�ODUJH�LQ������DV�LW�ZDV�EDFN�LQ������

Table 5
 Shares of ICT industries in the value added of the market sector, %

1975 1980 1985 1990 1995 1999*

Manufacture of electrical and
optical equipment: 2.1 2.0 2.6 2.9 4.8 7.9

Office machinery and
computers (ISIC 30) 0.1   0.1   0.3   0.4   0.2   0.1

Electrical machinery (ISIC 31) 1.2   1.2   1.1   1.0   1.2   1.1

Radio, television and
communication equipment
(ISIC 32)

0.5   0.4 0.8   1.0   2.7   5.9

Medical and precision products
(ISIC 33) 0.3   0.3   0.4   0.5   0.7   0.8

Telecommunications services
(ISIC 642) 1.2 1.6 1.8 1.7 1.9 3.0

Computer software and services
(ISIC 72) 0.4 0.6 0.9 1.2 1.3 2.1

Total ICT 3.7 4.2 5.3 5.8 8.0 13.0

Note: * preliminary estimate.

Source:   Statistics Finland’s National Accounts Database.

��� *URZWK�FRQWULEXWLRQ�IURP�WKH�XVH�RI�,&7

7KH� JURZWK� DFFRXQWLQJ� IUDPHZRUN� RI� HTXDWLRQ� ���� LV� DSSOLHG� QH[W� WR� DVVHVV� WKH
FRQWULEXWLRQ�WR�RXWSXW�JURZWK�IURP�WKH�XVH�RI�,&7�FDSLWDO�DV�DQ�LQSXW�LQ�WKH�SURGXFWLRQ
RI� RWKHU� JRRGV� DQG� VHUYLFHV� LQ� WKH� PDUNHW� VHFWRU�� 2XU� GHILQLWLRQ� RI� ,&7� FDSLWDO
HQFRPSDVVHV�,7�KDUGZDUH��VRIWZDUH�DQG�WHOHFRPPXQLFDWLRQV�HTXLSPHQW��6LQFH�)LQQLVK
QDWLRQDO� DFFRXQWV� GDWD� DUH� QRW� DYDLODEOH� RQ� KDUGZDUH� DQG� WHOHFRPPXQLFDWLRQV� JURVV
IL[HG�FDSLWDO�IRUPDWLRQ��WKH�DQDO\VLV�LV�EDVHG�RQ�WKH�,&7�H[SHQGLWXUH�GDWD�SXEOLVKHG�E\
WKH�:RUOG�,QIRUPDWLRQ�7HFKQRORJ\�DQG�6HUYLFHV�$OOLDQFH��:,76$�������IRU�WKH�\HDUV
��������DQG�SURYLGHG�E\� ,QWHUQDWLRQDO�'DWD�&RUSRUDWLRQ�)LQODQG� IRU� WKH�SHULRG������
����)RU�WKH�HDUOLHU�\HDUV�,7&�H[SHQGLWXUH�ZDV�HVWLPDWHG�XVLQJ�WKH�,7&�RXWSXW�VKDUHV�IRU
WKH� ILUVW� \HDU� IRU�ZKLFK�GDWD� H[LVW��$V� WHOHFRPPXQLFDWLRQV� H[SHQGLWXUH� LQ� WKH�:,76$
GDWDVHW�LQFOXGHV�ERWK�LQYHVWPHQW�DQG�VHUYLFHV��ZH�IROORZ�6FKUH\HU� �������LQ�DVVXPLQJ
WKDW� D� ��� SHU� FHQW� VKDUH� FRQVWLWXWHV� D� ORZHU� ERXQG� RQ� WKH� LQYHVWPHQW� H[SHQGLWXUH

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

� %HFDXVH�RI�SUREOHPV�ZLWK�GDWD�DYDLODELOLW\��WKH�,&7�LQGXVWULHV�LQFOXGH�QHLWKHU�ZKROHVDOH�WUDGH�LQ�QRU
UHQWLQJ�RI�RIILFH�PDFKLQHU\�DQG�FRPSXWHUV�
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FRPSRQHQW� LQ� WKH� WRWDO� WHOHFRPPXQLFDWLRQV� VSHQGLQJ�� ,QIRUPDWLRQ� DERXW� VRIWZDUH�
LQYHVWPHQW�ZDV�UHFHLYHG�IURP�6WDWLVWLFV�)LQODQG�

7R� GHIODWH� WKH� FXUUHQW� SULFH� ,&7� LQYHVWPHQW� VHULHV�� ZH� XVH� WKH� VDPH� 86� LQGH[HV� DV
6FKUH\HU� ������� IRU� FRPSXWHU� ,7� KDUGZDUH� DQG� WHOHFRPPXQLFDWLRQ� HTXLSPHQW� DQG
FRUUHFW�WKHP�IRU�WKH�H[FKDQJH�UDWH�FKDQJHV���7KH�GHIODWRU� IRU�VRIWZDUH�LQYHVWPHQW�LV�D
ZHLJKWHG� �������� DYHUDJH� HDUQLQJV� LQGH[� IRU� LQGXVWU\� FRPSXWHU� DQG� UHODWHG� DFWLYLWLHV
DQG� WKH� SUH�SDFNDJHG� VRIWZDUH� SURGXFHU� SULFH� LQGH[�� FRUUHFWHG� IRU� WKH� H[FKDQJH� UDWH�
SURYLGHG�E\�WKH�86�%XUHDX�RI�/DERU�6WDWLVWLFV�

3URGXFWLYH� FDSLWDO� VWRFNV� DUH� FDOFXODWHG� E\� LQGXVWU\� DQG� DVVHW� W\SH�� DQG� WKH\� DUH
DJJUHJDWHG� XVLQJ� WKHLU� XVHU� FRVWV£WKH� UDWH� RI� UHWXUQ� SOXV� GHSUHFLDWLRQ�PLQXV� KROGLQJ
JDLQ£WR� JHW� WKH� DSSURSULDWH� PHDVXUH� RI� FDSLWDO� VHUYLFHV� �VHH� $SSHQGL[� IRU� D� PRUH
GHWDLOHG� H[SODQDWLRQ��� 7HQ� W\SHV� RI� DVVHWV� DUH� GLVWLQJXLVKHG�� LQFOXGLQJ� WKH� WKUHH� ,&7
DVVHWV�� WUDQVSRUW�HTXLSPHQW�� RWKHU�PDFKLQHU\� DQG�HTXLSPHQW�� QRQ�UHVLGHQWLDO� EXLOGLQJV
DQG�RWKHU�VWUXFWXUHV��5HVLGHQWLDO�EXLOGLQJV��FRQVXPHU�GXUDEOHV��LQYHQWRULHV�DQG�ODQG�DUH
QRW� LQFOXGHG��+\SHUEROLF� DJH�HIILFLHQF\�SURILOHV� DUH� DSSOLHG� WR� DFFRXQW� IRU� WKH� ORVV� LQ
HIILFLHQF\�RI�WKH�DVVHWV�DV�WKH\�DJH��7KH�UDWH�RI�UHWXUQ�QHHGHG�IRU�WKH�HYDOXDWLRQ�RI�WKH
XVHU� FRVWV� �VHH� HTXDWLRQ� ����� LV� HVWLPDWHG�ZLWK� WKH� KHOS� RI� WKH� DFFRXQWLQJ� LGHQWLW\� E\
ZKLFK� FDSLWDO� LQFRPH� HTXDOV� WKH� GLIIHUHQFH� EHWZHHQ� YDOXH� DGGHG� DQG� ODERXU
FRPSHQVDWLRQ��*LYHQ�WKLV�HVWLPDWH�IRU�WKH�YDOXH�RI�FDSLWDO�VHUYLFHV��DQG�JLYHQ�D�PHDVXUH
RI�WKH�FDSLWDO�VWRFN��RI�GHSUHFLDWLRQ�DQG�RI�FDSLWDO�JDLQV��WKH�UDWH�RI�UHWXUQ�LV�REWDLQHG�DV
D�UHVLGXDO�

Figure 3
 ICT capital as a percentage of the nominal productive non-residential capital stock

in Finland
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+DUGZDUH &RPPXQ��HT� 6RIWZDUH

Note: * preliminary estimate.

Sources:  Statistics Finland’s National Accounts Database and WITSA (2001).
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� 3XUFKDVHG�DQG�RZQ�DFFRXQW�VRIWZDUH�FRPSLOHG�XVLQJ�WKH�FRPPRGLW\�IORZ�PHWKRG�

� $V�WKH�ODVW�\HDU�LQ�6FKUH\HU¶V�DQDO\VLV�LV�������ZH�H[WUDSRODWHG�WKH�GHIODWRU�VHULHV�XQWLO������E\�XVLQJ
WKH�UHODWLYH�FKDQJHV�RI�WKH�DSSURSULDWH�LQGH[HV�REWDLQHG�IURP�WKH�86�%XUHDX�RI�/DERU�6WDWLVWLFV�
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)LJXUH� �� GLVSOD\V� RXU� HVWLPDWH� RI� WKH� VKDUHV� RI� WKH� ,&7� DVVHWV� LQ� WKH� WRWDO� SURGXFWLYH
FDSLWDO� VWRFN�� ,Q� ������ DERXW� �� SHU� FHQW� RI� WKLV� VWRFN�ZDV� LQ� WKH� IRUP� RI� ,&7� DVVHWV�
&RPSDULQJ� )LQODQG� ZLWK� WKH� *�� FRXQWULHV� VKRZQ� LQ� )LJXUH� ��� ZH� KDYH� WR� H[FOXGH
VRIWZDUH� DQG� FRQVLGHU� WKH� ODWHVW� \HDU� IRU� ZKLFK� FRPSDUDEOH� GDWD� H[LVW�� ,Q� ������ ,7
KDUGZDUH� DQG� WHOHFRPPXQLFDWLRQV� HTXLSPHQW� DFFRXQWHG� IRU� DERXW� ���� SHU� FHQW� RI� WKH
)LQQLVK� SURGXFWLYH� QRQ�UHVLGHQWLDO� FDSLWDO� VWRFN�� 7KLV� VKDUH� LV� FORVH� WR� WKH� RQHV
GLVSOD\HG�LQ�)LJXUH���IRU�&DQDGD������SHU�FHQW��DQG�WKH�8QLWHG�.LQJGRP������SHU�FHQW�
EXW�ZHOO�EHORZ�WKH�RQH�IRU�WKH�8QLWHG�6WDWHV������SHU�FHQW��

$V�D�PHDVXUH�RI�ODERXU�LQSXW�ZH�XVH�KRXUV�ZRUNHG�DGMXVWHG�IRU�ODERXU�TXDOLW\�PHDVXUHG
E\� WKH� OHYHO�RI�HGXFDWLRQ��7KH�KRXUV�ZRUNHG�DUH� FURVV�FODVVLILHG�E\� HGXFDWLRQDO� OHYHO�
DQG�WKH�PDUJLQDO�SURGXFW�RI�HDFK�HGXFDWLRQDO�JURXS�LV�PHDVXUHG�E\�WKH�DYHUDJH�VDODU\�RI
WKH� JURXS�� ,QFUHDVHV� LQ� ODERXU� TXDOLW\� UHIOHFW� WKH� VXEVWLWXWLRQ� RI� ZRUNHUV� ZLWK� KLJK
PDUJLQDO�SURGXFWV�IRU�ZRUNHUV�ZLWK�ORZ�PDUJLQDO�SURGXFWV�

7DEOH� �� SUHVHQWV� WKH� UHVXOWV� RI� WKH� JURZWK� DFFRXQWLQJ� DQDO\VLV�� 7KH� HQWLUH� SHULRG� LV
GLYLGHG�LQWR�WKUHH�VXESHULRGV��,Q�WKH�ILUVW�SKDVH��FRYHULQJ�WKH�\HDUV���������� WKH�YDOXH
DGGHG�RI�WKH�PDUNHW�VHFWRU�JUHZ�DW�WKH�DYHUDJH�DQQXDO�UDWH�RI�����SHU�FHQW��,&7�FDSLWDO
DFFRXQWHG� IRU�����SHUFHQWDJH�SRLQWV�RI� WKLV� JURZWK��7KH� VHFRQG�SKDVH� FRYHUV� WKH� ILUVW
KDOI� RI� WKH� ����V� DQG� LQFOXGHV� WKH� GHHS� UHFHVVLRQ� LQ� WKH� )LQQLVK� HFRQRP\�� 0DUNHW
RXWSXW�GHFOLQHG��EXW�WKH�JURZWK�FRQWULEXWLRQ�RI�,&7�FDSLWDO�UHPDLQHG�SRVLWLYH�DYHUDJLQJ
����SHUFHQWDJH�SRLQWV�SHU�\HDU��7KH�WKLUG�SKDVH��FRQVLVWLQJ�RI�WKH�\HDUV����������GHSLFWV
WKH�UDSLG�UHFRYHU\� IURP�WKH�UHFHVVLRQ��2XWSXW� LQFUHDVHG�DW� WKH�DYHUDJH�DQQXDO�SDFH�RI
����SHU�FHQW��DQG�,&7�FDSLWDO¶V�FRQWULEXWLRQ�GRXEOHG�WR�����SHUFHQWDJH�SRLQWV�SHU�\HDU�
,QWHUHVWLQJO\��KRZHYHU��WKH�JURZWK�FRQWULEXWLRQ�IURP�WKH�UHVW�RI�WKH�FDSLWDO�VHUYLFHV�ZDV
VWLOO� QHJDWLYH�� 7KLV� UHIOHFWV� WKH� IDFW� WKDW� FDSLWDO� ZDV� XVHG� UDWKHU� LQHIILFLHQWO\� LQ� WKH
)LQQLVK� EXVLQHVV� VHFWRU� LQ� WKH� SDVW� GHFDGHV� �3RKMROD� ������ DQG� WKDW� FRQVLGHUDEOH
LPSURYHPHQW�LQ�LWV�SURGXFWLYLW\�KDV�RFFXUUHG�DIWHU�WKH�UHFHVVLRQ�

$�UHFHQW�VWXG\�E\�2(&'������F��ILQGV�DV�ZHOO�WKDW�WKH�JURZWK�FRQWULEXWLRQ�IURP�WKH�XVH
RI� ,&7� FDSLWDO� KDV� GRXEOHG� LQ� )LQODQG� LQ� WKH� ODWH� ����V��7KH� RXWSXW� FRQWULEXWLRQ�ZDV
����� SHUFHQWDJH� SRLQWV� LQ� ��������� 7KLV� LV� TXLWH� VLPLODU� WR� RXU� HVWLPDWH� RI� ���
SHUFHQWDJH�SRLQWV��$�FORVHU�FRPSDULVRQ�RI�WKHVH�ILQGLQJV�LV��KRZHYHU��GLIILFXOW�EHFDXVH
WKH�2(&'�VWXG\�GRHV�QRW�GHVFULEH�WKH�VRXUFH�RI�WKH�,&7�LQYHVWPHQW�GDWD�

:KHQ� )LQODQG� LV� FRPSDUHG� ZLWK� WKH� RWKHU� FRXQWULHV� DQDO\VHG� DERYH�� WKH� IROORZLQJ
REVHUYDWLRQV�DUH�LPPHGLDWH��)LUVW��LQ�WKH�SHULRG�XS�WR�WKH�PLG�����V��WKH�FRQWULEXWLRQ�WR
RXWSXW�JURZWK�IURP�,&7�KDUGZDUH�ZDV� LQ�)LQODQG� LQ� WKH�VDPH�UDQJH£IURP����� WR����
SHUFHQWDJH�SRLQWV�SHU� \HDU£DV� LQ�&DQDGD� DQG� WKH�8QLWHG�.LQJGRP��7KLV� FRQWULEXWLRQ
ZDV��KRZHYHU��RQO\�DERXW�KDOI�RI� WKH� OHYHO�DFKLHYHG� LQ� WKH�8QLWHG�6WDWHV��6HFRQG�� MXVW
OLNH� LQ� WKH� 86�� WKH� RXWSXW� JURZWK� DWWULEXWHG� WR� WKH� XVH� RI� ,&7�� LQFOXGLQJ� VRIWZDUH�
GRXEOHG�WR�����SHUFHQWDJH�SRLQWV�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V��EXW�VWLOO�UHPDLQHG�DW�D
OHYHO� ZHOO� EHORZ� WKH� 86� UHFRUG� RI� ���� SHUFHQWDJH� SRLQWV� SHU� \HDU�� 7KH� SDQHO� LQ� WKH
PLGGOH�RI�7DEOH���VKRZV�WKH�LQFUHDVLQJ�LPSRUWDQFH�RI�WKH�,&7�FDSLWDO�ZKLFK�LV�UHIOHFWHG
LQ�WKH�ULVLQJ�LQFRPH�VKDUH�DWWULEXWHG�WR�WKLV�IDFWRU�RI�SURGXFWLRQ�
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Table 6
�&RQWULEXWLRQV�WR�UHDO�RXWSXW�JURZWK�LQ�WKH�PDUNHW�VHFWRU���������

1975-90 1990-95 1995-99*

Output growth1 3.2 -0.7 6.0

Contributions2 from ICT capital 0.2 0.3 0.7

Hardware 0.1 0.2 0.4

Software 0.1 0.1 0.1

Communications eq. 0.0 0.1 0.1

Other capital 0.8 -0.7 -0.4

Labour hours -0.4 -2.9 1.3

Labour quality 0.2 0.2 0.3

Multi-factor productivity 2.2 2.3 4.2

Income shares1 ICT capital 1.7 5.0 5.6

Hardware 0.5 1.5 1.7

Software 0.6 2.4 2.4

Communications eq. 0.5 1.1 1.5

Other capital 33.9 33.8 38.8

Labour 64.4 61.3 55.6

Growth rates1 ICT capital 16.5 7.2 12.4

Hardware 29.7 15.1 28.1

Software 12.9 2.7 5.6

Communications eq. 9.9 9.1 10.2

Other capital 2.8 -2.1 -1.1

Labour hours -0.7 -4.5 2.3

Notes: * preliminary estimate.
1 per cent.
2 percentage points

Numbers may not add to totals due to rounding.

7KH� WKLUG� REVHUYDWLRQ� LV� UDWKHU� VXUSULVLQJ�� ,Q� VSLWH� RI� WKH� UDSLG� DFFXPXODWLRQ� RI� ,&7
FDSLWDO��WKH�JURZWK�UDWH�RI� ODERXU�SURGXFWLYLW\�GHFOLQHG�LQ�WKH�)LQQLVK�PDUNHW�VHFWRU� LQ
WKH�VHFRQG�KDOI�RI�WKH�����V��7KLV�LV�VHHQ�IURP�7DEOH���ZKLFK��E\�DSSO\LQJ�HTXDWLRQ�����
GLVSOD\V�WKH�FRQWULEXWLRQV�RI�WKH�SURGXFWLRQ�IDFWRUV�WR�WKH�JURZWK�LQ�ODERXU�SURGXFWLYLW\�
,W�FDQ�EH�DUJXHG�WKDW� LWV�JURZWK�UDWH�ZDV�XQXVXDOO\�KLJK�LQ�WKH�HDUO\�����V�EHFDXVH�RI
WKH�VWUXFWXUDO�DGMXVWPHQWV�ZKLFK�WRRN�SODFH�GXULQJ�WKH�UHFHVVLRQ��%XW�LQ�WKH�ODWH�����V
ODERXU�SURGXFWLYLW\�JUHZ�DOVR�DW�D�ORZHU�UDWH�WKDQ�LW�GLG�LQ���������

7DEOH���ORRNV�IRU�DQ�H[SODQDWLRQ�IRU� WKH�GHFHOHUDWLRQ�LQ�ODERXU�SURGXFWLYLW\�JURZWK�E\
FRQWUDVWLQJ� WKH� ODERXU� SURGXFWLYLW\� WUHQGV� LQ� )LQODQG� DQG� WKH�8QLWHG� 6WDWHV��$V� QRWHG
DERYH�� WKH�FRQWULEXWLRQ�IURP� ,&7�FDSLWDO�GHHSHQLQJ�KDV�EHHQ� ORZHU� LQ�)LQODQG� WKDQ� LQ
WKH� 86�� EXW� WKLV� FDQQRW� H[SODLQ� WKH� REVHUYHG� IDOO� LQ� WKH� JURZWK� UDWH� RI� ODERXU
SURGXFWLYLW\�� $OVR�� WKH� FRQWULEXWLRQV� IURP� PXOWL�IDFWRU� SURGXFWLYLW\� KDYH� KDG� VLPLODU
LPSDFWV�LQ�ERWK�FRXQWULHV��LQFUHDVLQJ�UDWKHU�WKDQ�GHFUHDVLQJ�WKH�SDFH�RI�LPSURYHPHQW�LQ
ODERXU�SURGXFWLYLW\��&RQVHTXHQWO\��WKH�H[SODQDWLRQ�OLHV�LQ�WKH�GHFOLQH�RI�WKH�DPRXQW�RI
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QRQ�,&7�FDSLWDO�SHU�ZRUNHU��$V�PHQWLRQHG�DERYH��WKLV�UHIOHFWV�WKH�IDFW�WKDW�FDSLWDO�ZDV
XVHG�UDWKHU�LQHIILFLHQWO\�LQ�WKH�SUH�UHFHVVLRQ�HUD��,W�LV�ZRUWK�SRLQWLQJ�RXW��KRZHYHU��WKDW
HYHQ�LQ�WKH�ODWH�����V�WKH�JURZWK�UDWH�RI�ODERXU�SURGXFWLYLW\�ZDV�KLJKHU�LQ�)LQODQG�WKDQ
LQ�WKH�86��,W�LV�QRW�WKH�OHYHO�RI�WKLV�JURZWK�ZKLFK�LV�WKH�SUREOHP�EXW�LWV�GHFOLQLQJ�WUHQG�

Table 7
&RQWULEXWLRQV�WR�ODERXU�SURGXFWLYLW\�LQ�WKH�PDUNHW�VHFWRU���������

1975-90 1990-95 1995-99*

Growth rate of labour productivity1 3.7 3.9 3.5

Contributions from2

ICT capital 0.3 0.6 0.5

Hardware 0.1 0.3 0.4

Software 0.1 0.2 0.1

Communications eq. 0.0 0.1 0.1

Other capital 1.0 0.7 -1.3

Labour quality 0.2 0.2 0.3

Multi-factor productivity 2.2 2.3 4.2

Notes: * preliminary estimate.
1 per cent.
2 percentage points.

Numbers may not sum to totals due to rounding.

Table 8
 Sources of the changes in labour productivity growth rates in the second half of the 1990s

Finland United States

Change in the average growth rate of labour
productivity in 1995-99 over 1990-95 -0.4 1.0

Contributions from:

Capital deepening -2.1 0.5

ICT capital 0.0 0.5

Other capital -2.1 0.0

Labour quality 0.0 -0.1

Multi-factor productivity 1.8 0.7

Notes: Percentage points. Numbers may not sum to totals due to rounding.

Source: Oliner and Sichel (2000) for the United States.

��� *URZWK�FRQWULEXWLRQ�IURP�SURGXFWLYLW\�LPSURYHPHQW�LQ�,&7�LQGXVWULHV

5HJDUGLQJ� WKH� FRPSDULVRQ� EHWZHHQ� )LQODQG� DQG� WKH� RWKHU� FRXQWULHV�� WKH� ILQDO
REVHUYDWLRQ�FRQFHUQV�WKH�FRQWULEXWLRQ�WR�RXWSXW�JURZWK�IURP�PXOWL�IDFWRU�SURGXFWLYLW\�
$V�VKRZQ�LQ�7DEOH���� WKLV�KDV�EHHQ�TXLWH� ODUJH� LQ�)LQODQG��0RUHRYHU�� LW�KDV� LQFUHDVHG
RYHU� WLPH�IURP�����SHUFHQWDJH�SRLQWV� LQ��������� WR�����SHUFHQWDJH�SRLQWV� LQ���������
$OWKRXJK� ULVLQJ� RYHU� WLPH� DV� ZHOO�� WKH� JURZWK� UDWHV� KDYH� EHHQ� PRUH� PRGHVW� LQ� WKH
8QLWHG�6WDWHV������DQG�����SHUFHQWDJH�SRLQWV��UHVSHFWLYHO\��VHH�7DEOH�����6FKUH\HU�������
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ILQGV�JURZWK�FRQWULEXWLRQV�RI�HTXDO�VL]H�IRU�WKH�UHVW�RI�WKH�*��FRXQWULHV�LQ�WKH�ILUVW�KDOI
RI�WKH�����V��UDQJLQJ�IURP�����SHUFHQWDJH�SRLQWV�LQ�)UDQFH�WR�����LQ�*HUPDQ\�

,QWHUQDWLRQDO�FRPSDULVRQV�RI�PXOWL�IDFWRU�SURGXFWLYLW\� VKRXOG�� KRZHYHU�� EH� LQWHUSUHWHG
ZLWK� FDXWLRQ�� )RU� RQH�� WKH� TXDOLW\� RI� WKH� JURZWK� DFFRXQWLQJ� GDWD� GLIIHUV� EHWZHHQ
FRXQWULHV�DQG�WKHVH�GLIIHUHQFHV�ZLOO�EH�SLFNHG�XS�E\�WKH�UHVLGXDO�WHUP� $Ö �ZKLFK�LV�XVHG
DV�DQ�HVWLPDWH�RI�PXOWL�IDFWRU�SURGXFWLYLW\�JURZWK��,I��IRU�H[DPSOH��WKH�TXDOLW\�RI�FDSLWDO
DQG�ODERXU�FDQQRW�EH�PHDVXUHG�DFFXUDWHO\��WKH�PHDVXUHPHQW�HUURUV�ZLOO�EH�UHIOHFWHG�LQ
WKH�UHVLGXDO��)RU�DQRWKHU��WKLV�UHVLGXDO�DOVR�SLFNV�XS�WKH�LPSDFWV�RI�RWKHU�QRQ�WHFKQRORJ\
IDFWRUV� VXFK� DV� EXVLQHVV� F\FOHV� DQG� FKDQJHV� LQ� WKH� VFDOH� DQG� HIILFLHQF\� RI� HFRQRPLF
DFWLYLW\�� $V� DOUHDG\� QRWHG� DERYH�� HIILFLHQF\� LPSURYHPHQW� PD\� EH� RQH� RI� WKH
H[SODQDWLRQV�IRU�WKH�IDVW�SURGXFWLYLW\�JURZWK�LQ�)LQODQG�DIWHU�WKH�UHFHVVLRQ�

/HDYLQJ� WKHVH� SUREOHPV� DVLGH�� ZH� FRXOG� VWLOO� WU\� WR� WUDFH� DJJUHJDWH� PXOWL�IDFWRU
SURGXFWLYLW\� JURZWK� WR� LWV� VRXUFHV� LQ� WKH� SURGXFWLYLW\� JURZWK� RI� LQGLYLGXDO� LQGXVWULHV
IROORZLQJ� 2OLQHU� DQG� 6LFKHO� ������� DQG� -RUJHQVRQ� DQG� 6WLURK� �������� 7R� GR� WKLV
SURSHUO\��KRZHYHU��ZRXOG�UHTXLUH�WKH�HVWLPDWLRQ�RI�WKH�SURGXFWLYH�FDSLWDO�VWRFN�IRU�HDFK
LQGXVWU\��$OVR�� EHFDXVH� LQGXVWULHV� GLIIHU� IURP� HDFK� RWKHU� ZLWK� UHVSHFW� WR� WKHLU� XVH� RI
LQWHUPHGLDWH� LQSXWV�� WKH� DSSOLFDWLRQ� RI� WKH� VR�FDOOHG� ./(06� JURZWK� DFFRXQWLQJ
IUDPHZRUN� ZRXOG� EH� SUHIHUDEOH� LQVWHDG� RI� WKH� RQH� DSSOLHG� KHUH� ZKLFK� LV� EDVHG� RQ
PHDVXULQJ�RXWSXW� LQ�WHUPV�RI�YDOXH�DGGHG�� ,Q�WKH�./(06�DSSURDFK�� LQGXVWU\�RXWSXW� LV
PHDVXUHG� XVLQJ� D� JURVV� RXWSXW� FRQFHSW� DQG� WKH� LQSXWV� LQFOXGH� FDSLWDO� VHUYLFHV� �.��
ODERXU�VHUYLFHV��/��DV�ZHOO�DV�LQWHUPHGLDWH�LQSXWV��HQHUJ\��(���PDWHULDOV��0��DQG�VHUYLFHV
�6���VHH��H�J���-RUJHQVRQ�DQG�6WLURK��������8QIRUWXQDWHO\��DGHTXDWH�GDWD�DUH�QRW�DYDLODEOH
LQ� )LQODQG� IRU� PHDVXULQJ� HLWKHU� WKH� LQGXVWU\�OHYHO� SURGXFWLYH� FDSLWDO� VWRFNV� RU� WKH
LQWHUPHGLDWH�LQSXWV��DQG�ZH�KDYH�WR�EH�FRQWHQW�ZLWK�OHVV�VDWLVIDFWRU\�PHWKRGV�

$� UHFHQW� 2(&'� �����E�� VWXG\� HYDOXDWHV� WKH� FRQWULEXWLRQV� RI� ,&7� XVLQJ� DQG� ,&7
SURGXFLQJ� LQGXVWULHV� WR� ODERXU� DQG� PXOWL�IDFWRU� SURGXFWLYLW\� JURZWK� LQ� ��� PHPEHU
FRXQWULHV� XVLQJ�2(&'¶V�67$1�GDWDEDVH� DQG�PHDVXULQJ� RXWSXW� LQ� YDOXH�DGGHG� WHUPV�
)RU� )LQODQG�� WKH� VWXG\� ILQGV� WKDW� DERXW� ��� SHU� FHQW� RI� WKH� PXOWL�IDFWRU� SURGXFWLYLW\
JURZWK�LQ�WKH�WRWDO�HFRQRP\�FDQ�EH�DWWULEXWHG�WR�WKH�,&7�LQGXVWULHV�LQ�WKH�����V��8VLQJ
RXU� HVWLPDWH� RI� SURGXFWLYLW\� JURZWK�� WKLV� PHDQV� WKDW� WKH� FRQWULEXWLRQ� IURP� ,&7
LQGXVWULHV�ZDV�����SHUFHQWDJH�SRLQWV�RQ�DYHUDJH�LQ�WKH�ODWH�����V��$GGLQJ�WKLV�XS�ZLWK
RXU� HVWLPDWH� RI� WKH� FRQWULEXWLRQ� IURP� WKH� XVH� RI� ,&7� LPSOLHV� WKDW� WKH� RYHUDOO� ,&7
FRQWULEXWLRQ�WR�RXWSXW�JURZWK�ZDV�����SHUFHQWDJH�SRLQWV�LQ���������

� &RQFOXVLRQV

7KH� UHVHDUFK� ILQGLQJV� VXUYH\HG� LQ� WKH� ILUVW� SDUW� RI� WKLV� SDSHU� FRQILUP� WKDW� ERWK� WKH
SURGXFWLRQ� DQG� WKH� XVH� RI� ,&7� KDYH� EHHQ� WKH� IDFWRUV� EHKLQG� WKH� LPSURYHG� HFRQRPLF
SHUIRUPDQFH�RI�WKH�8QLWHG�6WDWHV�LQ�WKH�����V��7KH�DFFHOHUDWLRQ�LQ�WKH�JURZWK�UDWHV�RI
ODERXU� DQG� PXOWL�IDFWRU� SURGXFWLYLW\� KDV� QRW� RQO\� EHHQ� OLPLWHG� WR� WKH� FRPSXWHU� DQG
VHPL�FRQGXFWRU�SURGXFLQJ�LQGXVWULHV�EXW�PXFK²LI�QRW�HYHQ�PRVW²RI�LW�KDV�WDNHQ�SODFH
RXWVLGH�WKLV�VHFWRU��L�H���LQ�WKH�LQGXVWULHV�XVLQJ�,&7�

7KH�HYLGHQFH�IRU� WKH�1HZ�(FRQRP\�LV�PXFK�ZHDNHU�RXWVLGH� WKH�8QLWHG�6WDWHV�� ,Q� WKH
RWKHU�*��FRXQWULHV�� WKH� FRQWULEXWLRQV� WR�RXWSXW�JURZWK� IURP� WKH�XVH�RI� ,&7�ZHUH� OHVV
WKDQ� KDOI� RI� WKH� FRQWULEXWLRQV� HVWLPDWHG� IRU� WKH� 86� LQ� WKH� HDUO\� ����V�� 0RUHRYHU�� D



��

UHFHQW� XSGDWH� RI� WKHVH� FDOFXODWLRQV� �2(&'�����F�� ILQGV� WKDW� WKH� RXWSXW� FRQWULEXWLRQV
KDYH� LQFUHDVHG�RQO\� LQ� WKH�86��$XVWUDOLD�DQG�)LQODQG� LQ� WKH� ODWH�����V��EHLQJ���������
DQG� ���� SHUFHQWDJH� SRLQWV�� UHVSHFWLYHO\�� 7KH� IDFW� WKDW� $XVWUDOLD� LV� QRW� D� VLJQLILFDQW
SURGXFHU� RI� ,&7� FDQ� EH� WDNHQ� DV� HYLGHQFH� WKDW� ,&7� SURGXFWLRQ� LV� QRW� D� QHFHVVDU\
FRQGLWLRQ�WR�H[SHULHQFH�WKH�JURZWK�HIIHFWV�RI�,&7�

2XU� DQDO\VLV� RI� WKH� )LQQLVK� JURZWK� H[SHULHQFH� FRQILUPV� WKDW� LQGHHG� WKH� FRQWULEXWLRQ
IURP� WKH� XVH� RI� ,&7� WR� RXWSXW� JURZWK� LQ� WKH� PDUNHW� VHFWRU� KDV� LQFUHDVHG� IURP� ���
SHUFHQWDJH�SRLQWV�LQ�WKH�HDUO\�����V�WR�����SRLQWV�LQ�WKH�ODWH�����V��,Q�DGGLWLRQ��WKH�IDVW
JURZWK�RI�PXOWL�IDFWRU�SURGXFWLYLW\�LQ�WKH�,&7�SURGXFLQJ�LQGXVWULHV�KDV�KDG�D�VXEVWDQWLDO
JURZWK�FRQWULEXWLRQ�ZKLFK�KDV�EHHQ�DW�OHDVW�DV�ODUJH�DV�WKDW�IURP�WKH�XVH�RI�,&7�

+RZHYHU�� LQ�VSLWH�RI� WKH�VLJQLILFDQW� UROH�SOD\HG�E\� ,&7�LQ� WKH� UHFRYHU\�IURP�WKH�GHHS
UHFHVVLRQ��WKHUH�KDV�EHHQ�QR�DFFHOHUDWLRQ�LQ�WKH�WUHQG�UDWH�RI�ODERXU�SURGXFWLYLW\��2WKHU
IDFWRUV�� QRWDEO\� WKH� GHFOLQH� LQ� WKH� XVH� RI� QRQ�,&7� FDSLWDO� SHU�ZRUNHU�� KDYH� RIIVHW� WKH
JURZWK�HQKDQFLQJ� LPSDFW� RI� ,&7�� ,Q� IDFW�� WKH� JURZWK� SHUIRUPDQFH� RI� WKH� )LQQLVK
HFRQRP\�KDV�QRW�EHHQ�YHU\�RXWVWDQGLQJ�ZKHQ�FRQVLGHUHG�RYHU�WKH�ZKROH�GHFDGH�RI�WKH
����V�� 7KH� XQHPSOR\PHQW� UDWH� LV� QRZ� DURXQG� �� SHU� FHQW�� DQG� WKH� HFRQRP\� LV� VWLOO
UHWXUQLQJ�WR�LWV�WUHQG�JURZWK�SDWK��7KH�1HZ�(FRQRP\�LV�\HW�WR�GHPRQVWUDWH�LWV�VWUHQJWK�

:KDW� LV� LW� WKHQ� WKDW� WKH� 86� HFRQRP\� KDV� DQG� WKH� RWKHUV� GR� QRW� KDYH� WR� HQDEOH� LW� WR
EHQHILW�VR�PXFK�EHWWHU� IURP�WKH�GLIIXVLRQ�RI� ,&7"�%DLO\�DQG�/DZUHQFH��������VXJJHVW
WKDW� WKH�DQVZHU� OLHV� LQ� WKH� IDFW� WKDW� WKH�86�KDV�JOREDOO\� FRPSHWLWLYH� VHUYLFH� LQGXVWULHV
VHHNLQJ�RXW�QHZ�WHFKQRORJLHV�WR�LPSURYH�WKHLU�SURGXFWLYLW\��,&7�LQQRYDWLRQV�KDYH�EHHQ
GULYHQ� E\� WKH� GHPDQG� IRU� LPSURYHG� WHFKQRORJLHV� LQ� WKH� XVLQJ� LQGXVWULHV�� %XW� WKH
SURGXFWLYLW\�JDLQV�QRW�RQO\�UHIOHFW�LQFUHDVHG�LQYHVWPHQW�LQ�,&7��EXW�DOVR�FRPSOHPHQWDU\
LQQRYDWLRQV�LQ�EXVLQHVV�RUJDQL]DWLRQ�DQG�VWUDWHJ\��7KLV�LV�ZKDW�WKH�1HZ�(FRQRP\�LV�DOO
DERXW�
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$SSHQGL[

7KLV�DSSHQGL[�H[SODLQV�KRZ�FDSLWDO�DQG�ODERXU�LQSXWV�DUH�GHILQHG�DQG�PHDVXUHG�LQ�WKH
DQDO\VLV� FDUULHG� RXW� LQ� WKH� SDSHU�� )RU� D�PRUH� FRPSUHKHQVLYH� FRYHUDJH� RI� WKH� YDULRXV
FRQFHSWV��VHH�IRU�H[DPSOH�2(&'������D��

*URVV�FDSLWDO�VWRFN

*URVV� FDSLWDO� VWRFN� �*6�� LV� WKH� YDOXH� RI� WKH� FDSLWDO� XVHG� LQ� SURGXFWLRQ�� YDOXHG� DW� µDV
QHZ¶�SULFHV�� L�H�� UHJDUGOHVV�RI� DJH� RU� FRQGLWLRQ��7KXV�� WKH� GHFOLQH� LQ� WKH� HIILFLHQF\� RI
IL[HG�DVVHWV�LV�QRW�WDNHQ�LQWR�DFFRXQW�ZKHQ�FDOFXODWLQJ�JURVV�FDSLWDO�VWRFNV��*6�FRQVLVWV
RI� WKH� DFFXPXODWHG� YDOXH� RI� SDVW� LQYHVWPHQW� OHVV� DFFXPXODWHG� UHWLUHPHQWV� RI� IL[HG
DVVHWV�� ,Q�)LQODQG��� UHWLUHPHQWV� DUH� DVVXPHG� WR� IROORZ� D� VNHZHG�:HLEXOO� GLVWULEXWLRQ�
7KXV��WKH�VXUYLYDO�IXQFWLRQ�RI�WKH�VKDUH�RI�\HDU�7¶V�LQYHVWPHQWV�VWLOO�LQ�XVH�DW�WKH�HQG�RI
\HDU�W��LV�DVVXPHG�WR�EH�
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ZKHUH�  W±7������(� LV�DYHUDJH�VHUYLFH�OLIH�DQG�a� LV�D�VKDSH�SDUDPHWHU��7KH�VXEVFULSWV
IRU�LQGXVWU\��L��DQG�DVVHW�W\SH��M��KDYH�EHHQ�VXSSUHVVHG�IRU�QRWDWLRQDO�VLPSOLFLW\�

7KH�UHDO�JURVV�FDSLWDO�VWRFN�DW�WKH�HQG�RI�\HDU�W�LV�
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ZKHUH� 7�W±-W���� DQG� ,7�
LV� WKH� UHDO� JURVV� IL[HG� FDSLWDO� IRUPDWLRQ� RI� \HDU� 7�� -W�  

PD[^��� W����`��PHDQLQJ�WKDW�WKH�PD[LPXP�VHUYLFH�OLIH�RI�D�FDSLWDO�DVVHW�LV�DVVXPHG�WR
EH�����WLPHV�WKH�DYHUDJH�VHUYLFH�OLIH�q��EXW�QRW�PRUH�WKDQ�����\HDUV�

3URGXFWLYH�FDSLWDO�VWRFN

(VWLPDWHV� RI� SURGXFWLYH� FDSLWDO� VWRFNV� KDYH� QRW� \HW� EHHQ� RIILFLDOO\� SXEOLVKHG� E\
6WDWLVWLFV�)LQODQG��EXW�WKH\�DUH�VWLOO�EHLQJ�GHYHORSHG��)ROORZLQJ�WKH�86�%XUHDX�RI�/DERU
6WDWLVWLFV� ������� DQG� WKH�$XVWUDOLDQ� %XUHDX� RI� 6WDWLVWLFV� �������� ZH� XVH� D� K\SHUEROLF
DJH�HIILFLHQF\� SDWWHUQ� WR� FRQVWUXFW� SURGXFWLYH� FDSLWDO� VWRFNV�� 7KH� SURGXFWLYH� FDSLWDO
VWRFN�LV�GHILQHG�DV
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ZKHUH� ������� $%($(K
W

--= � LV� WKH� UHODWLYH�HIILFLHQF\�RI�D� W�\HDU�ROG�DVVHW��(� LV� WKH
DYHUDJH� VHUYLFH� OLIH��$� LV� WKH� DJH� RI� WKH� DVVHW� DQG�%� LV� D� SDUDPHWHU� WKDW� GHILQHV� WKH
������������������������������������������������

� 6HH�6WDWLVWLFV�)LQODQG��������
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VSHFLILF� VKDSH� RI� WKH� HIILFLHQF\� GHFOLQH�� 7KLV� SDUDPHWHU� LV� DVVXPHG� WR� EH� ���� IRU
HTXLSPHQW�DQG�LQWDQJLEOH�FDSLWDO��DQG������IRU�VWUXFWXUHV�

8VHU�FRVW

7KH�XVHU�FRVW�RU�UHQWDO�SULFH�RI�FDSLWDO�LV�GHILQHG�DV�WKH�UDWH�RI�UHWXUQ�SOXV�GHSUHFLDWLRQ
PLQXV�FDSLWDO�JDLQ��ORVV�
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SSGSLSU

+HUH��IRU�LQGXVWU\�L�DQG�DVVHW�W\SH�M��U�LV�WKH�UHQWDO�SULFH��S�GHVLJQDWHV�WKH�SULFH�LQGH[�IRU
QHZ� FDSLWDO� JRRGV�� L� LV� WKH� UDWH� RI� UHWXUQ� DQG� G� WKH� UDWH� RI� GHSUHFLDWLRQ� �L�H��� UHDO
FRQVXPSWLRQ�RI�IL[HG�FDSLWDO�GLYLGHG�E\�UHDO�ZHDOWK�FDSLWDO�VWRFN���DQG�W�GHQRWHV�WLPH�

7KHUH� DUH� WZR� SULQFLSDO� ZD\V� RI� HVWLPDWLQJ� XVHU� FRVWV�� 7KH� RSSRUWXQLW\� RU� H[�DQWH
DSSURDFK�XVHV�VRPH�H[RJHQRXV�YDOXH�RI�WKH�UDWH�RI�UHWXUQ�L��IRU�H[DPSOH�WKH�EDVH�UDWH�RI
WKH�FHQWUDO�EDQN��7KH�UHVLGXDO�RU�H[�SRVW�DSSURDFK�HVWLPDWHV�WKH�LQWHUQDO�UDWH�RI�UHWXUQ�L
ZLWK�WKH�KHOS�RI�DQ�DFFRXQWLQJ�LGHQWLW\��'HILQLQJ�FDSLWDO�LQFRPH�WR�HTXDO�QRPLQDO�YDOXH
DGGHG� OHVV� ODERXU� FRPSHQVDWLRQ��� DQG� JLYHQ� LQIRUPDWLRQ� DERXW� GHSUHFLDWLRQ�� KROGLQJ
JDLQV�DQG�FDSLWDO�VWRFN��WKH�UDWH�RI�UHWXUQ�FDQ�EH�HVWLPDWHG�UHVLGXDOO\�DV
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ZKHUH�6� LV� UHDO�ZHDOWK� FDSLWDO� VWRFN� DQG�S6� WKH�QRPLQDO�ZHDOWK� FDSLWDO� VWRFN�� L�H��� WKH
PDUNHW�YDOXH�RI�WKH�FDSLWDO�VWRFN��7KH�ZHDOWK��RU�QHW��FDSLWDO�VWRFN�LV�WKH�PDUNHW�YDOXH�RI
WKH�SURGXFWLYH�FDSLWDO��,W�LV�FDOFXODWHG�E\�VXEWUDFWLQJ�WKH�DFFXPXODWHG�GHSUHFLDWLRQ�IURP
WKH�DFFXPXODWHG�YDOXH�RI�SDVW�LQYHVWPHQW��7R�HVWLPDWH�WKH�UDWH�RI�UHWXUQ��ZH�XVH�WKH�H[�
SRVW� DSSURDFK�� ,GHDOO\�� LQGLYLGXDO� UDWHV� RI� UHWXUQ� VKRXOG� EH� FDOFXODWHG� IRU� GLIIHUHQW
LQGXVWULHV�� EXW� VLQFH� ZH� GR� QRW� KDYH� D� EUHDNGRZQ� RI� KDUGZDUH� DQG� FRPPXQLFDWLRQ
HTXLSPHQW�E\�LQGXVWU\��D�VLQJOH�LQWHUQDO�UDWH�RI�UHWXUQ�LV�FDOFXODWHG�IRU�WKH�ZKROH�PDUNHW
VHFWRU�

&DSLWDO�VHUYLFHV

7KH�XVHU�FRVWV�DUH�XVHG�WR�DJJUHJDWH�WKH�SURGXFWLYH�FDSLWDO�VWRFNV�E\�DVVHW�W\SH��DQG�RU
E\� LQGXVWU\���:H�DVVXPH� WKDW� DJJUHJDWH�FDSLWDO� VHUYLFHV�DUH�D� WUDQVORJ� IXQFWLRQ�RI� WKH
VHUYLFHV� RI� LQGLYLGXDO� DVVHWV� �VHH� -RUJHQVRQ�� *ROORS�� )UDXPHQL� ������� 7KXV� WKH
DJJUHJDWH�YROXPH�LQGH[�RI�FDSLWDO�VHUYLFHV�LV�

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

� 7KLV�LV�WKH�QDWLRQDO�DFFRXQWV�FRPSHQVDWLRQ�RI�HPSOR\HHV�WR�ZKLFK�ZH�DGGHG�WKH�ODERXU�LQFRPH�RI�WKH
VHOI�HPSOR\HG��7KLV�LQFRPH�FRPSRQHQW�LV�HVWLPDWHG�E\�XVLQJ�WKH�KRXUV�ZRUNHG�E\�WKH�VHOI�HPSOR\HG
PXOWLSOLHG�E\�WKH�DYHUDJH�VDODU\�RI�HPSOR\HHV�



��

�
������

LMWY

WLM

LMW

L
WM

MW

MW .

.

.

.
F Ü

Ü
Ý

Û
Ì
Ì
Í

Ë
P==

--

ZKHUH�WKH�ZHLJKWV�n�DUH�GHILQHG�DV

��
������

������

Ü
Ü
Ü

Ý

Û

Ì
Ì
Ì

Í

Ë
+=
ÊÊ

--

--

L

WLMWLM

WLMWLM

L

LMWLMW

LMWLMW

LMW 6U

6U

6U

6U
Y �

+HUH�F� LV� WKH�YROXPH�LQGH[�RI�FDSLWDO�VHUYLFHV�DQG�.�DQG�6�GHQRWH� WKH�SURGXFWLYH�DQG
UHDO�ZHDOWK�FDSLWDO�VWRFNV��UHVSHFWLYHO\�

$VVHW�W\SHV�DQG�VHUYLFH�OLYHV

7KH� DVVHW� W\SHV� DQG� DYHUDJH� VHUYLFH� OLYHV� WKDW�ZH� XVH� IRU� FDSLWDO� JRRGV� DUH� VKRZQ� LQ
7DEOH� $���:LWK� WKH� H[FHSWLRQ� RI� KDUGZDUH� DQG� FRPPXQLFDWLRQV� HTXLSPHQW�� WKH\� DUH
LGHQWLFDO� WR� WKH� RQHV� XVHG� E\� 6WDWLVWLFV� )LQODQG�� &DSLWDO� JRRGV� �H[FHSW� KDUGZDUH� DQG
FRPPXQLFDWLRQV� HTXLSPHQW�� DUH� DOVR� FODVVLILHG� E\� LQGXVWU\� ZKLFK� H[SODLQV� WKH
YDULDWLRQV�LQ�VHUYLFH�OLYHV�VKRZQ�LQ�7DEOH����+RXVHKROG�FRQVXPSWLRQ�JRRGV��LQYHQWRULHV
DQG�ODQG�DUH�QRW�LQFOXGHG�LQ�RXU�GHILQLWLRQ�RI�FDSLWDO�JRRGV�

Table A1
Capital goods’ asset types and average service lives

Asset Average service life in years

Non-residential buildings 20-50

Civil engineering and other structures 20-70

Transport equipment 7-25

Hardware 7

Communications equipment 15

Other machinery and equipment 5-32

Mineral exploration 10

Computer software 5

Entertainment, literary or artistic originals 10

Improvement of land 30-50

/DERXU�LQSXW

$V�D�PHDVXUH�RI� ODERXU� LQSXW�ZH� XVHG� KRXUV�ZRUNHG� DGMXVWHG� IRU� ODERXU� TXDOLW\��7KH
KRXUV�ZRUNHG�DUH�FURVV�FODVVLILHG�E\�HGXFDWLRQDO�OHYHO�DQG�E\�WKH�DYHUDJH�VDODU\�RI�HDFK
HGXFDWLRQDO�JURXS�� ,Q�DJJUHJDWLQJ� WKH�YROXPH� LQGH[�RI� ODERXU� LQSXW� LW� LV� DVVXPHG� WKDW
WKH�DJJUHJDWH�LQSXW�LV�D�WUDQVORJ�IXQFWLRQ�RI�WKH�TXDQWLWLHV�RI�LQGLYLGXDO�ODERXU�W\SHV�
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ZKHUH�WKH�ZHLJKWV�DUH�JLYHQ�E\�WKH�DYHUDJH�VKDUHV�RI�HDFK�ODERXU�W\SH�LQ�WKH�WRWDO�YDOXH
RI�ODERXU�FRPSHQVDWLRQ�
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ZLWK�SO�EHLQJ�GHQRWLQJ�WKH�ZDJH�UDWH�RI�ODERXU�W\SH�O�

$�VL[�FDWHJRU\� FODVVLILFDWLRQ�RI� ODERXU�E\� WKH� OHYHO�RI� HGXFDWLRQ� LV� DSSOLHG��7R�REWDLQ
GDWD�RQ�KRXUO\�ZDJHV�E\�HGXFDWLRQDO�JURXSV��ZH�XVH�WKH�ORQJLWXGLQDO�FHQVXV�ILOH�IRU�WKH
\HDUV� ������ ������ ������ ����� DQG� ����� �WKH� LQWHUPHGLDWH� \HDUV�ZHUH� LQWHUSRODWHG��� ,W
FRQWDLQV�LQIRUPDWLRQ�RQ�����PLOOLRQ�SHRSOH�DQG�WKHLU�HFRQRPLF�DFWLYLWLHV��)RU�WKH�\HDUV
���������ZH�XVH�WKH�ODERXU�IRUFH�VXUYH\�DQG�WKH�ZDJH�VWUXFWXUH�VWDWLVWLFV��$OO�GDWD�DUH
DGMXVWHG�WR�QDWLRQDO�DFFRXQWV�OHYHOV�

5HIHUHQFHV

$XVWUDOLDQ� %XUHDX� RI� 6WDWLVWLFV� �������� $XVWUDOLDQ� 1DWLRQDO� $FFRXQWV�� &RQFHSWV�
6RXUFHV�DQG�0HWKRGV�����������&DQEHUUD�

%DLO\��0�� 1��� DQG� 5�� =�� /DZUHQFH� �������� µ'R�:H�+DYH� D� 1HZ� H�FRQRP\"¶� 1%(5
:RUNLQJ�3DSHU�1R�������

Bureau of Labor Statistics (1997). BLS Handbook of Methods. Washington.

*RUGRQ��5��-����������µ'RHV�WKH�³1HZ�(FRQRP\´�0HDVXUH�XS�WR�WKH�*UHDW�,QYHQWLRQV�RI
WKH�3DVW¶��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV�����������

-RUJHQVRQ��'��:���)��*ROORS��DQG�%��)UDXPHQL� ��������3URGXFWLYLW\�DQG�86�(FRQRPLF
*URZWK��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�

-RUJHQVRQ�� '��:��� DQG� .�� -�� 6WLURK� �������� µ5DLVLQJ� WKH� 6SHHG� /LPLW�� 86� (FRQRPLF
*URZWK�LQ�WKH� ,QIRUPDWLRQ�$JH¶��%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\����������
��������

.RVNL��+���3��5RXYLQHQ��DQG�3��<Ol�$QWWLOD���������µ,&7�&OXVWHUV�LQ�(XURSH��7KH�*UHDW
&HQWUDO�%DQDQD�DQG�6PDOO�1RUGLF�3RWDWR¶��:,'(5�'LVFXVVLRQ�3DSHU�1R���������

1LLQLQHQ��3����������µ&RPSXWHUV�DQG�(FRQRPLF�*URZWK�LQ�)LQODQG¶��LQ�0��3RKMROD��HG���
,QIRUPDWLRQ� 7HFKQRORJ\�� 3URGXFWLYLW\�� DQG� (FRQRPLF� *URZWK�� ,QWHUQDWLRQDO



��

(YLGHQFH� DQG� ,PSOLFDWLRQV� IRU�(FRQRPLF�'HYHORSPHQW��2[IRUG��2[IRUG�8QLYHUVLW\
3UHVV�

1RUGKDXV��:�� �������� µ3URGXFWLYLW\�*URZWK� DQG� WKH�1HZ�(FRQRP\¶��1%(5�:RUNLQJ
3DSHU�1R�������

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

2(&'������D���2(&'�3URGXFWLYLW\�0DQXDO��$�*XLGH�WR�WKH�0HDVXUHPHQW�RI�,QGXVWU\�
OHYHO�DQG�$JJUHJDWH�3URGXFWLYLW\�*URZWK��'UDIW��-DQXDU\�������3DULV��2(&'�

2(&'� �����E��� µ3URGXFWLYLW\�*URZWK� LQ� ,&7�3URGXFLQJ� DQG� ,&7�8VLQJ� ,QGXVWULHV��$
6RXUFH� RI� *URZWK� 'LIIHUHQWLDOV� LQ� WKH� 2(&'"¶� 3DULV�� 2(&'� :RUNLQJ� 3DUW\� RQ
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