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7KH� ORJLVWLFV� VHFWRU� LV� DVVXPLQJ� DQ� LQFUHDVLQJ� LPSRUWDQFH� LQ� WKH� UROH� RI� WKH� 3RUWXJXHVH� HFRQRP\� DQG� WKH� 3RUWXJXHVH� JRYHUQPHQW� LV�
GHPDQGLQJ�QHZ�ODZV�IRFXVHG�RQ� WKH�GHYHORSPHQW�RI� WKH�ROGHU� ORJLVWLFV�SODWIRUPV�DQG�FRQVWUXFWLQJ�QHZ�LQIUDVWUXFWXUHV� WR�VXSSRUW� WKLV�
VHFWRU��7KH�GHYHORSPHQW�RI�WKLUG�SDUW\�ORJLVWLFV���73/��DQG�WKH�VHFWRU�WKDW�DVVXUHV�WKH�VHUYLFHV�LQ�WKH�VXSSO\�FKDLQ�PDQDJHPHQW�KDYH�EHHQ�
VWXGLHG� LQ� OLWHUDWXUH� E\� GLIIHUHQW� DXWKRUV�� 6XFK� VWXGLHV� DUH� IRFXVHG� RQ� GHYHORSHG� FRXQWULHV� �H�J���8�6�$���$XVWUDOLD��*HUPDQ\�� )UDQFH��
)LQODQG�� 6ZHGHQ�� RU� RQ� WKH� VDLG� HPHUJHQW� HFRQRPLHV� �H�J��� ,QGLD��&KLQD�� 6RXWK�.RUHD��0DOD\VLD�� 6LQJDSRUH��� WKXV�� WKHUH� LV� WKH� QHHG�
IRU�IXWXUH�VWXGLHV�LQ�RWKHU�FRXQWULHV�RI�LQWHUPHGLDWH�GHYHORSPHQW�RI�WKH�(XURSHDQ�FRQWLQHQW�WR�YHULI\�LI�WKH�FRQFOXVLRQV�REVHUYHG�LQ�WKH�
GHYHORSHG� UHJLRQV�DQG� LQ� WKH�HPHUJHQW� UHJLRQV�DUH� WKH� VDPH� LQ�FRXQWULHV�RI� LQWHUPHGLDWH�GHYHORSPHQW��ZLWK� OHVV�GLPHQVLRQ�DQG� � OHVV�
VRSKLVWLFDWHG�VWUXFWXUH�RI�ORJLVWLFV�VXSSRUW�
7KH�DLP�RI�WKLV�SDSHU�LV�WR�DQDO\]H�WKH�VWDWH�RI�WKH�ORJLVWLFV�RXWVRXUFLQJ�LQ�3RUWXJDO��:H�DOVR�ZLOO�WU\�WR�¿JXUH�RXW�WKH�GULYHUV�WKDW�PDNH�WKH�
FRPSDQLHV�RXWVRXUFH�WKHLU�ORJLVWLFV�DFWLYLW\�DQG�ZH�ZLOO�WU\�WR�FKDUDFWHUL]H�WKH�W\SH�RI�FRQWUDFW�PDGH��WKH�REVWDFOHV�IRXQGHG�LQ�WKH�SURFHVV�RI�
RXWVRXUFLQJ�DQG�WKH�PDLQ�LPSDFWV�WKDW�WKH�FRPSDQLHV�UHSRUW�ZKHQ�WKH\�RXWVRXUFH��7R�FDUU\�RXW�WKHVH�¿QGLQJV��ZH�ZLOO�XVH�LQ�WKH�TXDQWLWDWLYH�
DQDO\VHV�D�VXUYH\�DGGUHVVHG�WR�FRPSDQLHV�RI�GLIIHUHQW�NLQG�RI�DFWLYLW\�VHFWRUV�WKDW�EHORQJ�WR�WKH�PDQXIDFWXULQJ�LQGXVWU\�
7KH�UHVW�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV���LQ�WKH�VHFWLRQ����ZH�UHYLHZ�WKH�UHOHYDQW�VHJPHQWV�RI�OLWHUDWXUH�DQG�SUHVHQW�RXU�UHVHDUFK�
IUDPHZRUN��,Q�WKH�VHFWLRQ����ZH�PDS�WKH�SURSRVHG�UHVHDUFK�PHWKRGRORJ\��IROORZHG�E\�GDWD�DQDO\VLV��)LQDOO\��WKH�SDSHU�FRQFOXGHV�ZLWK�D�
GLVFXVVLRQ�RQ�IXWXUH�LPSOLFDWLRQV�

1. Logistic Outsourcing and third-part logistics in the literature

'H¿QLQJ�/RJLVWLFV
/RJLVWLFV�KDV�KDYLQJ�D�KLJKOLJKW�VSRW�LQ�WKH�OLWHUDWXUH�GXH�WR�WKH�H[FHOOHQW�UHVXOWV�DFKLHYHG�IURP�DQ�HI¿FLHQW�VXSSO\�FKDLQ�PDQDJHPHQW�
�*XHGHV���������7KH�FRVW�UHGXFWLRQ��WKH�LQFUHDVH�RI�WKH�ORJLVWLFV�DFWLYLW\�DQG�WKH�LQFUHDVH�RI�WKH�WUDQVSRUW�V\VWHPV�PDNHV�HDVLHU�WR�DFFHVV�
WR�LQWHUQDWLRQDO�PDUNHWV�DQG�DV�D�FRQVHTXHQFH�WKH�LQWHUQDWLRQDO�WUDGH�LV�JURZLQJ��7KH�UHGXFWLRQ�RI�LQWHUQDWLRQDO�WUDGH�PDUNHW�EDUULHUV�OHDGV�
WR�D�IDVWHU�LQFUHDVH�RI�LQWHUQDWLRQDO�WUDGH�WKDQ�WKH�GRPHVWLF�WUDGH��1RUGDV�HW�DO����������7KLV�FKDQJH�LV�QRW�RQO\�GXH�WR�WKH�QHZ�GLUHFWLRQV�RI�
LQWHUQDWLRQDO�WUDGH�EXW�LV�DOVR�GXH�WR�WKH�UHQHZDO�RI�WKH�ORJLVWLFV�SODWIRUPV��5XLMJURN���������,Q�OLWHUDWXUH��ORJLVWLFV�LV�GH¿QHG�DV�WKH�DFWLYLW\�
WKDW�JUDQWV�WKDW�WKH�FRUUHFW�SURGXFWV�DQG�VHUYLFHV�DUH�GHOLYHUHG�DW�WKH�FRUUHFW�WLPH��LQ�WKH�FRUUHFW�SODFH�DQG�LQ�WKH�FRUUHFW�FRQGLWLRQ��%DOORX��
������0HHUVPDQ�DQG�9DQ�GH�9RRUGH���������7KH� WHUP�ORJLVWLFV� LV� LQWHJUDWHG� LQ� WKH�6XSSO\�&KDLQ�0DQDJHPHQW��6&0���:H�FDQ�GH¿QH�
6&0�DV�WKH�QHWZRUN�RI�PXOWLSOH�PDQDJHPHQW�DQG�SODQQLQJ�DFWLYLWLHV��VLQFH�WKH�VRXUFLQJ�RI�QHZ�VXSSOLHUV��SDVVLQJ�WKURXJK�SURGXFWLRQ�DQG�
FXVWRPHU�VHUYLFH��LQYROYLQJ�DOO�WKH�DFWLYLWLHV�RI�WKH�FRPSDQ\��&6&0���������,W�LV�LPSRUWDQW�WR�LQFOXGH�WKH�FRRUGLQDWLRQ�DQG�FRRSHUDWLRQ�
ZLWK� VWUDWHJLF�SDUWQHUV� WKDW� FDQ�EH� VXSSOLHUV�� ORJLVWLFV�RSHUDWRU�� LQWHUPHGLDULHV�RU� FRVWXPHUV�� ,Q� LWV� HVVHQFH�� VXSSO\�FKDLQ�PDQDJHPHQW�
LQWHJUDWHV�WKH�PDQDJHPHQW�RI�GHPDQG�DQG�VXSSO\�LQVLGH�DQG�WKURXJK�WKH�FRPSDQ\��&6&0���������7KH�VFRSH�RI�VXSSO\�FKDLQ�PDQDJHPHQW�
KDV�EHHQ�FKDQJLQJ��SDVVLQJ�IURP�DQ�RSHUDWLRQDO��� WDFWLFDO�DSSURDFK�±�LQWHJUDWLQJ�WKH�ORJLVWLFV�IXQFWLRQ�WKURXJK�WKH�VXSSO\�FKDLQ�±�WR�D�
VWUDWHJLF�DSSURDFK�±�LQWHJUDWLQJ��PDQDJLQJ�WKH�EXVLQHVV�DQG�FRUH�SURFHVVHV�RI�WKH�FRPSDQ\�WKURXJK�WKH�VXSSO\�FKDLQ�PDQDJHPHQW���%HWK�
HW�DO���������
7KLUG�SDUW\�ORJLVWLFV�VHUYLFH
/RJLVWLFV� LV� WKH�RQH�RI� WKH�VXSSRUWV�RI� WKH�HFRQRP\��RQH�RI� WKH�VXSSRUWV�RI�D�FRPSDQ\�DQG�GXH� WR� WKH� LQFUHDVH�RI� WKH�ZRUOG�HFRQRP\�
JOREDOL]DWLRQ�� VHYHUDO�FRPSDQLHV�KDYH�GHFLGHG� WR�RXWVRXUFH� WKHLU� ORJLVWLFV�DFWLYLW\��7KHUH�DUH�GLIIHUHQW�NLQGV�RI�GH¿QLWLRQV� WR� WUDQVODWH�
WKH�VDPH�UHDOLW\��WKH�ORJLVWLFV�RSHUDWRU�RU�WKH�ORJLVWLFV�RXWVRXUFLQJ�RU�WKH�WKLUG�SDUW\�ORJLVWLFV��73/�RU��3/��FDQ�EH�GH¿QHG�DV�DJHQWV�WKDW�
FRPSDQLHV�FRQWUDFW�WR�SHUIRUP�WKHLU�ORJLVWLFV�RSHUDWLRQV��,W�FRQVLVWV�LQ�WKH�XVH�RI�VSHFLDOL]HG�H[WHUQDO�FRPSDQLHV��WR�SHUIRUP�DOO�RU�SDUW�
RI� WKH� ORJLVWLFV�DFWLYLW\� �5D]]DTXH�DQG�&KHQJ��������6DKD\�DQG�0RKDQ���������2QH�RI� WKH�NH\� IDFWRUV� IRU� WKH�JURZWK�RI� WKH� ORJLVWLFV�
RXWVRXUFLQJ�LV�WKH�JURZWK�RI�WKH�JOREDOL]DWLRQ�RI�FRPSDQ\¶V�EXVLQHVV��6DKD\�DQG�0RKDQ���������

'XULQJ�WKH�ODVW�WZR�GHFDGHV�WKH�JOREDOL]DWLRQ�LV�WKH�IDFWRU�WKDW�LQÀXHQFHV�PRUH�LQ�WKH�GHFLVLRQV�RI�FRPSDQLHV�WR�GR�EXVLQHVV��WKH�ZRUOG�
OHDGHU�FRPSDQLHV�DUH�REOLJHG�WR�GHVLJQ�DUWLFOHV�WR�D�JOREDO�PDUNHW�DQG�SHUIRUP�WKH�VRXUFLQJ�RI�VXSSOLHUV�LQ�D�JOREDO�VFDOH��&RRSHU���������
+RZ�WKH�FRPSDQLHV�GHFLGH�ZKDW�DUH�WKH�DFWLYLWLHV�WKDW�VKRXOG�EH�RXWVRXUFHG"�'LIIHUHQW�NLQG�RI�NH\�IDFWRUV�ZHUH�LGHQWL¿HG�DV�WKH�UHDVRQV�
WKDW�PDNH�WKH�FRPSDQ\�WR�GHFLGH�WR�RXWVRXUFH�DFWLYLWLHV�DQG�WKH\�DUH��%KDWQDJDU�HW�DO���������/DDUKRYHQ�HW�DO���������6RKDO�HW�DO���������
+RQJ�HW�DO���������6DKD\�DQG�0RKDQ��������6RKDLO�HW�DO���������

��)RFXV�RQ�FRUH�FRPSHWHQFHV
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�� ,QFUHDVH�RI�FXVWRPHU�VHUYLFH�OHYHO
��&RVW�UHGXFWLRQ
��7KH�GHFLVLRQ�SURFHVV�RI�FRQWUDFWLQJ�ORJLVWLFV�RSHUDWRUV

7KH�VHYHUDO� ORJLVWLFV�RSHUDWLRQV�DUH�PDQDJHPHQW��DQDO\VLV�DQG�GHVLJQ�RI�DFWLYLWLHV�UHODWHG�WR� WKH�WUDQVSRUW�DQG�ZDUHKRXVLQJ�RI�DOO�NLQG�
RI�SURGXFWV��6WRFN�DQG�*UHLV���������6RPH�RI�WKH�UHJXODU�DFWLYLWLHV�DUH�WKH�VWRFN�PDQDJHPHQW��LQYHQWRU\�UHSRUW��WUDFNLQJ�DQG�WUDFLQJ�RI�
SURGXFWV�DQG�VRPH�DGGHG�YDOXH�VHUYLFHV�OLNH�SURGXFW�DVVHPEO\��ZDUHKRXVH�PDQDJHPHQW��WUDQVSRUW�PDQDJHPHQW��GLVWULEXWLRQ�PDQDJHPHQW�
DQG�VXSSO\�FKDLQ�PDQDJHPHQW��&DUERQH�DQG�6WRQH���������7KHVH�LQFUHDVLQJO\�FRPSOH[�RSHUDWLRQV�REOLJH�PDQDJHUV�WR�VKLIW�WKHLU�DWWHQWLRQ�
WR�DFWLYLWLHV� IRFXVHG�RQ� ORJLVWLFV�DUHD��GHQRWLQJ� WKXV� ODFN�RI�VSHFL¿F�NQRZOHGJH�RI�FXVWRPV�UXOHV�� WD[� UHJXODWLRQV�DQG� LQIUDVWUXFWXUH� LQ�
GHVWLQDWLRQ�FRXQWULHV��ZKLFK�OHDGV�FRPSDQLHV�WR�DFTXLUH�WKLV�NQRZ�KRZ�LQ�WKLUG�SDUW\�ORJLVWLFV�FRPSDQLHV��6NMRHWW�/DUVRQ��������6DKD\�
DQG�0RKDQ���������$V�UHVXOW�RI�WKLV�GHFLVLRQ��FRPSDQLHV�IRFXV�WKHLU�IRUFHV�RQ�WKHLU�QXFOHDU�DFWLYLWLHV�DQG�WKH\�DUH�RXWVRXUFLQJ�QRQ�QXFOHDU�
DFWLYLWLHV�RI�EXVLQHVV�VXSSRUW�ZLWK�VSHFLDOL]HG�SDUWQHUV��7UXQLFN��������
/RJLVWLFDO�RXWVRXUFLQJ�JURZWK� LV� IROORZLQJ� WZR�GLVWLQFW�GLUHFWLRQV��RQ�RQH�KDQG�� WKHUH� LV�DQ� LQFUHDVH� LQ� WKH�QXPEHU�RI�FRPSDQLHV� WKDW�
RXWVRXUFH�ORJLVWLFV�VHUYLFHV�DQG��RQ�WKH�RWKHU�KDQG���D�JURZWK��LQFUHDVHG�DFWLYLW\��RI�FRPSDQLHV�ZKLFK�FDUU\�RXW�WKH�ORJLVWLFDO�RXWVRXUFLQJ��
DV�ZHOO�DV�WKH�GLYHUVL¿FDWLRQ�RI�SURFHVVHV�WKDW�DUH�FDUULHG�RXW�RXWVLGH�WKH�FRPSDQ\�
,Q�W\SLFDO�FRQWH[W�RI�ORJLVWLFV��WKH�SRVLWLRQ�RI�73/�LV�XSVWUHDP�RI�WKH�ORJLVWLF�FKDLQ�EHWZHHQ�VXSSOLHUV�DQG�SURGXFHUV�DQG��GRZQVWUHDP��
EHWZHHQ�FRQVXPHUV�DQG�GLVWULEXWRUV��,Q�WKLV�ORJLVWLFV�FKDLQ�WKHUH�DUH�DOVR�WKH�LQWHUQDWLRQDO�IUHLJKW�IRUZDUGHUV�DFWLQJ�DV�DQ�LQWHUPHGLDU\�LQ�
WKH�ORJLVWLFV�FKDLQ�WKDW�IDFLOLWDWHV�WKH�LQWHUQDWLRQDO�WUDQVSRUW�RI�JRRGV�DQG�WKHLU�PRYHPHQW�DFURVV�ERUGHUV��0DUNLGHV�DQG�+ROZHJ���������
7KH�IUHLJKW�IRUZDUGHU�LV�VSHFLDOL]HG�DJHQW�LQ�LQWHUQDWLRQDO�WUDGH�ZKR�IDFLOLWDWHV�WKH�FRPSDQLHV¶�LPSRUW�DQG�H[SRUW�EXVLQHVV��,Q�DGGLWLRQ��
WKH\�FDQ�UHGXFH�WKH�WUDQVSRUW�WLPH�DQG�FXVWRPV�FOHDUDQFH�WLPH��)RU�WKLV��WKH�IUHLJKW�IRUZDUGHUV�GRPLQDWH�WKH�VSDFHV�RQ�VKLSV�ERRNLQJV��DUH�
VSHFLDOL]HG�LQ�LVVXLQJ�GRFXPHQWDWLRQ�UHODWHG�WR�H[SRUWV��LQ�DQDO\]LQJ�WKH�GRFXPHQWDWLRQ�UHTXLUHG��7KH\�DUH�UHVSRQVLEOH�IRU�WKH�SD\PHQW�
RI�WKH�IUHLJKW�WUDQVSRUW��GHSHQGLQJ�RQ�WKH�W\SH�RI�WUDQVSRUW�XVHG���WKH�RUJDQL]DWLRQ�RI�LQWHUQDO�WUDQVSRUW�EHWZHHQ�WKH�SRUW�RI�GHVWLQDWLRQ�RU�
RULJLQ�RI�WKH�JRRGV�DQG�WKH�SUHPLVHV�RI�WKH�VXSSOLHU�RU�WKH�FXVWRPHU��0DUNLGHV�DQG�+ROZHJ���������
,Q�UHFHQW�\HDUV��WKH�IRUZDUGHUV�HIIRUWV�DUH�WR�H[WHQG�WKHLU�VNLOOV�WR�IUHLJKW�FXVWRPV¶�FOHDUDQFH�VHUYLFHV��0XUSK\�DQG�'DOH\���������7KH�IUHLJKW�
IRUZDUGHU�LV�RQH�NH\�HOHPHQW�RI�WKH�VXSSO\�FKDLQ��EXW�HPHUJHV�DV�DQ�LQWHUPHGLDU\��ZKLFK�DLPV�WR�IDFLOLWDWH�WKH�DFWLYLWLHV�RI�FRPSDQLHV�
RSHUDWLQJ�LQ�WKH�DUHD�RI�LQWHUQDWLRQDO�WUDGH�DQG�ORJLVWLFV�RSHUDWRUV��7KH�IUHLJKW�IRUZDUGHUV�DUH�GLVWLQJXLVKHG�IURP�WKLUG�SDUW\�ORJLVWLFV�E\�
RIIHULQJ�OHVV�YDOXH�DGGHG�VHUYLFHV�DQG�OHVV�FRPSOH[LW\�VHUYLFHV�IRU�WKHLU�FXVWRPHU�FRPSDQLHV��0XUSK\�DQG�'DOH\��������
7KH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV�LQ�GLIIHUHQW�FRXQWULHV
7KH�OLWHUDWXUH�RQ�WKH�VXEMHFW�RI�ORJLVWLFV�DQG�ORJLVWLFV�RSHUDWRUV�LV�H[WHQVLYH�LQ�WKH�1RUWK�$PHULFDQ�PDUNHW��/LHE�DQG�%HQW]������F��DQG�
WKHUH�DUH��KRZHYHU��VRPH�VWXGLHV�DOUHDG\�FDUULHG�RXW�IRU�WKH�(XURSHDQ�FRQWLQHQW��/DDUKRYHQ�HW�DO���������/LHE�DQG�%HQW]������D��&DUERQH�
DQG�6WRQH���������6LPLODU�VWXGLHV�KDYH�IRFXVHG�RQ�WKHPDWLF�PDWWHUV�RI�ORJLVWLFV�LQ�&KLQD��+VLDR�HW�DO���������%XOJDULD��%ORRPHQ�DQG�3HWURY��
�������6RXWK�$IULFD��&LOOLHUV�DQG�1DJHO���������$XVWUDOLD��'DSLUDQ�HW�DO����������.RUHD��.LP���������$VLD�3DFL¿F��0LOOHQ�DQG�6RKDO���������
6LQJDSRUH��%KDWQDJDU�HW�DO���������DQG�)UHQFK�,QGRFKLQD��*RK�DQG�$QJ���������7KH�VWXGLHV�GHPRQVWUDWH�WKDW�WKH�FRXQWULHV�KDG�EHQH¿WHG�RI�
WKH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV��6DKD\�DQG�0RKDQ���������,W�LV�SRVVLEOH�WR�LGHQWLI\��LQ�WKHVH�VWXGLHV��GLIIHUHQW�NH\�IDFWRUV�WKDW�KDYH�LPSDFW�LQ�
WKH�XVH�RI�73/��%KDWQDJDU�HW�DO���������/LHE�DQG�5DQGDOO��������6RKDLO�DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������/DUJH�HW�DO����������
PDLQO\�

��/HYHO�RI�XVH�RI�WKH�ORJLVWLF�RSHUDWRUV��OHYHO�RI�FRPPLWPHQW��QDWXUH�DQG�GXUDWLRQ�RI�WKH�FRQWUDFW�
��'HFLVLRQ�PDNLQJ�SURFHVV�IRU�FKRRVLQJ�WKH�ORJLVWLF�VHUYLFHV�SURYLGHU��QHHG�WR�IRFXV�LQ�WKH�NH\�IXQFWLRQV��H�J���EHWWHU�WUDQVSRUW�

VROXWLRQV�
�� ,PSDFW�RI�WKH�XVH�RI�WKH�VHUYLFH�RI�WKH�ORJLVWLF�RSHUDWRU�LQ�WKH�FRPSDQ\�RUJDQL]DWLRQ��DGYDQWDJHV�RI�XVLQJ�WKH�ORJLVWLFV�RSHUDWRU��

GHJUHH�RI�VDWLVIDFWLRQ�

7KHVH�IDFWRUV�DUH�FRQVLGHUHG�FUXFLDO�DQG�ZLOO�GLFWDWH�WKH�IXWXUH�XVH�RI�WKH�VHUYLFHV�RI�WKHVH�RSHUDWRUV�DQG�WKH�GHJUHH�RI�RXWVRXUFLQJ�RI�WKH�
DFWLYLWLHV��IRU�WKH�FRPSDQLHV�WKDW�RXWVRXUFHG�WKH�DFWLYLW\��7KH�OLWHUDWXUH�SRLQWV�RXW�OLQHV�RI�IXWXUH�UHVHDUFK�LQ�EHKDYLRUDO�DQG�FRQFHSWXDO�
PRGHOV� �0DUDVFR���������2WKHU� DXWKRUV�SRLQW� WKH�QHFHVVLW\�RI� IXWXUH� UHVHDUFK� LQ�SURFHVVHV�� LQ� WKH�GUDZLQJ�DQG� LPSOHPHQWDWLRQ�RI� WKH�
RSHUDWLRQV�RI�RXWVRXUFLQJ�ORJLVWLF��6HOYLDULGLV�DQG�6SULQJ��������

7KH�OHYHO�RI�XVH�RI�WKH�ORJLVWLF�RSHUDWRUV�KDG�D�FUXFLDO�UROH�LQ�WKH�GHYHORSPHQW�RI�FRXQWULHV�DV�%XOJDULD�DQG�WKH�,QGRFKLQD��*RK�DQG�$QJ��
������%ORRPHQ�DQG�3HWURY��������ZKLOH�LQ�FRXQWULHV�DV�0H[LFR�DQG�,QGLD��WKH�OHYHO�RI�XVH�RI�WKHVH�RSHUDWRUV�LV�UHGXFHG��$UUR\R�HW�DO���
�������7KH�SUR¿WV�ZLWK�WKH�OHYHO�RI�VDWLVIDFWLRQ�RI�WKH�FXVWRPHUV�DUH�SRLQWHG�RXW�DV�WKH�UHDVRQV�IRU�WKH�RXWVRXUFLQJ��DOVR�WKH�LQFUHDVH�RI�
WKH�SHUIRUPDQFH�RI�WKH�GHOLYHULHV��ZKLFK�OHDG�WR�DQ�LQFUHDVH�RI�FRPSHWLWLYHQHVV�RI�WKH�FRPSDQLHV�WKURXJK�WKH�FRVW�UHGXFWLRQ��6DKD\�DQG�
0RKDQ�������
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7KHVH� VWXGLHV� DUH�PDLQO\� VXSSRUWHG�E\� VXUYH\V�PDGH� WR� ORJLVWLF�RSHUDWRUV� DQG� WR� FRPSDQLHV� WKDW� XVH� WKH� VHUYLFH�RI� VHUYLFH�SURYLGHUV��
�'DSLUDQ�HW�DO���������.LP��������%KDWQDJDU�HW�DO���������/DDUKRYHQ�HW�DO���������6RKDLO�DQG�6RKDO��������/LHE�DQG�%HQW]������E��$NWDV�DQG�
8OHQJLQ��������6RKDLO�DQG�$O�$EGDOL��������$UUR\R�HW�DO���������6DKD\�DQG�0RKDQ��������6RKDLO�HW�DO���������7LDQ�HW�DO���������+LOOHWRIWK�
DQG�+LOPROD�������0DVWHLND�DQG�&HSLQVNLV���������
*HQHUDOO\�PRVW�RI�WKH�FRPSDQLHV�LQ�WKHVH�VWXGLHV�KDYH�D�KLJK�GHJUHH�RI�VDWLVIDFWLRQ�ZLWK�WKH�UHVXOW�UHDFKHG�ZLWK�WKH�SDUWQHUVKLSV�RI�ORJLVWLFV�
RXWVRXUFLQJ��WKH\�LQWHQG�WR�VROLGLI\�WKHVH�SDUWQHUVKLSV�ZLWK�QHZ�IRUPV�RI�FRRSHUDWLRQ�LQ�RWKHU�DUHDV�RI�DFWLYLW\��%KDWQDJDU�HW�DO���������
'DSLUDQ�HW�DO���������6HOYLDULGLV�DQG�6SULQJ��������
7KH�PDLQ�SRVLWLYH�IDFWRUV�LQGLFDWHG�E\�WKH�FRPSDQLHV��ZKLFK�UHVXOW�IURP�WKH�FRRSHUDWLRQ�DUH��WKH�SRVLWLYH�GHYHORSPHQW�RI�WKH�RUJDQL]DWLRQ�
LQ�WKH�SURIHVVLRQDOL]DWLRQ�RI�LWV�ZRUNHUV�DQG�QHZ�PHWKRGV�RI�ZRUN�LQ�WKH�ORJLVWLFV�DUHD��'DSLUDQ�HW�DO���������6RKDLO�DQG�$O�$EGDOL���������
WKH�FRVWV�UHGXFWLRQ��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�DQG�6RKDO��������DQG�WKH�LQFUHDVH�RI�WKH�VHUYLFH�OHYHO�RIIHUHG�WR�LWV�
FXVWRPHUV��'DSLUDQ�HW�DO���������6RKDLO�DQG�6RKDO��������.LLVOHU��������
:H�QRWLFHG�WKDW�WKH�GHFLVLRQ�RI�RXWVRXUFLQJ�WKH�ORJLVWLFV�DFWLYLW\�ZLWK�D�ORJLVWLF�RSHUDWRU��LV�PDGH�DW�WKH�OHYHO�RI�RSHUDWLRQDO���SODQQLQJ�DQG�
QRW�DW�D�VWUDWHJLFDOO\�OHYHO��%KDWQDJDU�HW�DO����������7KHVH�VWXGLHV�DOVR�SRLQW�VRPH�FOXHV�ZLWK�UHVSHFW�WR�WKH�UHLQIRUFHPHQW�RI�WKH�SDUWQHUVKLSV�
�'DSLUDQ�HW�DO���������DQG�IRU�WKH�UHGXFWLRQ�RI�LQWHJUDWLRQ�FRVWV���IRU�FRPSDQLHV�ZKR�DUH�FRQVLGHULQJ�RXWVRXUFLQJ�WKH�DFWLYLW\�ZLWK�ORJLVWLF�
RSHUDWRUV��'DSLUDQ�HW�DO���������6RKDLO�DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������
7KHVH�VWXGLHV�LQGLFDWH�DV�NH\�IDFWRUV�IRU�WKH�ORJLVWLFV�RXWVRXUFLQJ�WKH����QHHG�WR�LQFUHDVH�WKH�SURIHVVLRQDOL]DWLRQ�RI�WKH�FRPSDQLHV��FHQWHULQJ�
WKHP�LQ�LWV�NH\�FRPSHWHQFHV�DQG�RXWVRXUFH�WKH�ORJLVWLF�DFWLYLW\������WKH�LQFUHDVH�RI�WKH�VHUYLFH�OHYHO�WR�LWV�FXVWRPHUV�����WKH�LQFUHDVH�RI�WKH�
HI¿FLHQF\�OHYHO�RI�WKH�RUJDQL]DWLRQ�DQG����WKH�FRVW�UHGXFWLRQ��,Q�ZKDW�LW�FRQFHUQV�WR�WKH�REVWDFOHV�WR�RXWVRXUFH�ORJLVWLFV�DFWLYLWLHV��ZH�FDQ�
GLYLGH�WKHP�LQ�WZR�W\SHV��WKH�GHYHORSPHQW�OHYHO�RI�WKH�FRXQWU\�DQG�KLV�JRYHUQPHQWDO�SROLWLFV��*RK�DQG�$QJ���������7KH�DUHD�RI�DFWLYLW\�RI�
WKH�FRPSDQ\�DQG�WKH�FRPSDQ\¶V�FXOWXUH�DSSHDU�DV�WKH�PDLQ�EDUULHUV�WR�WKH�GHYHORSPHQW�RI�WKH�DFWLYLW\��$NWDV�DQG�8OHQJLQ��������

���/RJLVWLFV�RXWVRXUFLQJ��PHWKRGRORJ\

7KH�DSSURDFK�DGRSWHG�E\�D�ODUJH�QXPEHU�RI�VWXGLHV�LQ�WKH�DUHD�RI�73/�LV�EDVHG�RQ�TXHVWLRQQDLUHV�VHQW�WR�FRPSDQLHV�WKDW�XVH�WKH�VHUYLFHV�
RI�WKLUG�SDUW\�ORJLVWLFV��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������%HUJOXQG�HW�DO���������/DDUKRYHQ�HW�DO���������0XUSK\�DQG�'DOH\��
������6RKDLO�DQG�$O�$EGDOL��������+VLDR�HW�DO����������2WKHU�DXWKRUV��H�J��/LHE�DQG�%HQW]������D������F��XVHG�TXHVWLRQQDLUHV�EXW�GLUHFWHG�
VSHFL¿FDOO\�WR�&(2�RI�D�VDPSOH�RI�(XURSHDQ�FRPSDQLHV�DQG�$PHULFDQ�H[SRUWHUV��7KH�FDVH�VWXG\�PHWKRGRORJ\�LV�DOVR�XVHG�E\�D�UHDVRQDEOH�
QXPEHU�RI�VWXGLHV�WKDW�VHHN�WR�HYDOXDWH�WKH�LPSRUWDQFH�RI�DSSOLFDWLRQ�H[WHQVLRQ�73/��&RUVL�DQG�%R\VLQ��������%RVNH�DQG�&XWWLQR��������
&DUERQH�DQG�6WRQH��������
,Q�OLQH�ZLWK�WKH�H[LVWLQJ�VWXGLHV��WKH�TXHVWLRQQDLUH�WR�LPSOHPHQW�IRFXVHV�WKH�IROORZLQJ�HOHPHQWV��WKH�FRUUHVSRQGLQJ�VWXGLHV�DUH�QH[W�WR�HDFK�
RI�WKH�HOHPHQWV��

��7KH�H[WHQW�RI�FRPSDQLHV�XVLQJ�WKH�WKLUG�SDUW\�ORJLVWLFV�VHUYLFHV��'DSLUDQ�HW�DO���������.LP��������%KDWQDJDU�HW�DO���������7LDQ�
HW�DO��������

��7KH�PDWXULW\�OHYHO�RI�WKH�FRPSDQ\�WKDW�XVHV�WKH�VHUYLFH�RI�WKLUG�SDUW\�ORJLVWLFV��/DDUKRYHQ�HW�DO��������
��7KH�PDWXULW\�OHYHO�RI�WKH�FRPSDQ\�WKDW�SURYLGHV�WKH�VHUYLFH�RI�WKLUG�SDUW\�ORJLVWLFV��%KDWQDJDU�HW�DO���������6RKDLO�H�6RKDO��

������$UUR\R�HW�DO��������
��7KH�PDWXULW\�OHYHO�RI�WKH�FRQWUDFW��%KDWQDJDU�HW�DO���������/DDUKRYHQ�HW�DO���������6RKDLO�HW�DO��������
��)DFWRUV�DIIHFWLQJ�WKH�¿QDO�GHFLVLRQ�RI�RXWVRXUFLQJ��'DSLUDQ�HW�DO���������/DDUKRYHQ�HW�DO���������6RKDLO�DQG�$O�$EGDOL�������
��7KH�ORJLVWLFV�FRQWUDFW�XVHG�DQG�WKH�EHQH¿WV�REWDLQHG�IRU�XVHU�¿UPV��'DSLUDQ�HW�DO���������6DQNDUDQ�HW�DO���������6RKDLO�DQG�

6RKDO��������6RKDLO�DQG�$O�$EGDOL��������%D\UDNWDU�HW�DO���������
��2EVWDFOHV�HQFRXQWHUHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�ORJLVWLFV�FRQWUDFWV�DQG�LWV�UHODWLRQV�ZLWK�WKH�73/��'DSLUDQ�HW�DO���������.LP��

������6RKDLO�H�6RKDO��������
��7KH�LPSDFW�RI�ORJLVWLFV�VHUYLFHV�FRQWUDFWV�LQ�ORJLVWLFV�FRVWV��FXVWRPHU�VDWLVIDFWLRQ�DQG�VDWLVIDFWLRQ�RI�HPSOR\HHV�RI�FRPSDQLHV�

WKDW�XVH�WKHVH�VHUYLFHV��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�DQG�6RKDO��������/LHE�DQG�%HQW]������E��6WHIDQVRQ��
������%D\UDNWDU�HW�DO���������:DOOHQEXUJ�HW�DO���������

��7KH�IXWXUH�SODQV�RI�WKH�FXUUHQW�XVHUV�RI�ORJLVWLFV�VHUYLFHV�FRQWUDFWV��'DSLUDQ�HW�DO���������.LP��������%KDWQDJDU�HW�DO���������
/DDUKRYHQ�HW�DO���������6RKDLO�DQG�6RKDO��������/LHE�DQG�%HQW]������D��/LHE�DQG�%HQW]������E��$NWDV�DQG�8OHQJLQ��������/LHE�
DQG�%HQW]������F��6RKDLO�DQG�$O�$EGDOL��������$UUR\R�HW�DO���������6DKD\�DQG�0RKDQ��������6RKDLO�HW�DO���������:DQJ�HW�DO���
������7LDQ�HW�DO���������+LOOHWRIWK�DQG�+LOPROD�������0DVWHLND�DQG�&HSLQVNLV��������
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��

��7KH�OHYHO�ZKHUH�WKH�RXWVRXUFLQJ�GHFLVLRQ�LV�WDNHQ��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�DQG�$O�$EGDOL�������
��7KH�YDULHW\�RXWVRXUFHG�VHUYLFHV��$UUR\R�HW�DO���������6RKDLO�HW�DO���������=KRX�HW�DO���������+LOOHWRIWK�DQG�+LOPROD�����
��7KH�XVH�RI�HOHFWURQLF�GDWD�LQIRUPDWLRQ�V\VWHPV��(',���/RQGH�DQG�0DVWHUV��������.LLVOHU�������
��7KH�OHYHO�RI�VDWLVIDFWLRQ�ZLWK�WKH�XVH�RI�73/��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������%HUJOXQG�HW�DO���������6RKDLO�DQG�

6RKDO��������6RKDLO�DQG�$O�$EGDOL��������/LHE�DQG�%HQW]������D��/LHE�DQG�%HQW]������E��/LHE�DQG�%HQW]������F��6DKD\�DQG�
0RKDQ�������

0RVW�RI�WKH�SDSHUV�SXEOLVKHG�LQ�WKLV�DUHD��XVH�WKH�PDQXIDFWXULQJ�FRPSDQLHV��EHFDXVH�WKH\�KDYH�UHOHYDQW�ORJLVWLFV�QHHGV��%KDWQDJDU�HW�DO���
������6RKDLO�DQG�$O�$EGDOL���������6HUYLFHV�FRPSDQLHV�VXFK�DV�EDQNLQJ��LQVXUDQFH�DQG�UHDO�HVWDWH�DUH�QRW�WKH�VXEMHFW�RI�VWXG\��EHFDXVH�WKH\�
GR�QRW�KDYH�VLJQL¿FDQW�ORJLVWLFV�QHHGV��'DSLUDQ�HW�DO���������6RKDLO�DQG�6RKDO��������

7KH�FKRVHQ�GDWD�VRXUFH�WR�REWDLQ�WKH�OLVW�RI�FRPSDQLHV�ZDV�WKH�6$%,�GDWDEDVH��6LVWHPD�GH�$QiOLVH�GH�%DODQoRV�,EpULFRV����EHLQJ�VHOHFWHG�
IRU�WKLV�SXUSRVH�WKH�FRGHV�RI�HFRQRPLF�DFWLYLW\�RI�FRPSDQLHV�RI�WKH�PDQXIDFWXULQJ�LQGXVWU\��7KH�WDUJHW�SRSXODWLRQ�IRU�WKLV�VWXG\�ZDV�WKH�����
QDWLRQDO�ODUJHVW�FRPSDQLHV�RI�PDQXIDFWXULQJ�LQGXVWU\��DFFRUGLQJ�WR�LWV�VDOHV�YROXPH�IRU�WKH�\HDU�RI�������EHLQJ�WKLV�UHSUHVHQWDWLYH�VDPSOH�
RI�3RUWXJXHVH�HFRQRP\�JHWWLQJ�RQOLQH�ZLWK�VDPSOHV�RI�VWXGLHV�FDUULHG�RXW�E\�RWKHU�DXWKRUV�

,Q�RUGHU�WR�REWDLQ�D�KLJKHU�QXPEHU�RI�UHSOLHV��ZH�GHFLGHG�WR�FRQWDFW�E\�WHOHSKRQH�DOO�WKH�VHOHFWHG�FRPSDQLHV�WR�REWDLQ�WKH�FRUUHFW�H�PDLO�
FRQWDFW�DQG�DIWHU�ZH�KDYH�DGGUHVVHG�WKH�TXHVWLRQQDLUH�WR�WKHP��'XULQJ�WKLV�FRQWDFW��ZH�KDYH�GHWHFWHG����FRPSDQLHV�RI�WKH�VDPSOH�WKDW�DUH�
EDQNUXSWHG�DQG����FRPSDQLHV�DUH�EXVLQHVV�JURXSV�WKDW�KDYH�VHYHUDO�EUDQFKHV�DQG�IRU�WKLV�UHDVRQ�WKH�ORJLVWLFV�IXQFWLRQ�LV�FHQWUDOO\�PDQDJHG��
7KH�¿QDO� VDPSOH�RI� FRPSDQLHV� WKDW� UHFHLYHG� WKH�TXHVWLRQQDLUH�ZHUH�����FRPSDQLHV��7KH�TXHVWLRQQDLUHV� VWDUWHG� WR�EH� VHQW� WR� FRQWDFWV�
FRPSDQLHV�SUHYLRXVO\�REWDLQHG�RQ��WK�$SULO������DQG�WKH�UHFHLSW�RI�UHSOLHV�WR�WKH�VXUYH\�ZDV�FORVHG�RQ��WK�-XQH�

4XHVWLRQQDLUH�UHSOLHV�ZHUH�UHFHLYHG�IURP�����FRPSDQLHV�WKDW�JHQHUDWH�D�VDOHV�YROXPH�RI�����������WKRXVDQG�HXURV�UHSUHVHQWLQJ�������RI�
QDWLRQDO�*'3�DQG��������RI�VDOHV�YROXPH�RI�VDPSOH�RI�VHOHFWHG�FRPSDQLHV��5HJDUGLQJ�WKH�OHYHO�RI�HPSOR\HHV��FRPSDQLHV�WKDW�UHVSRQGHG�
UHSUHVHQW�������RI�WKH�QDWLRQDO�ZRUNLQJ�SRSXODWLRQ�DQG��������VDPSOH�RI�VHOHFWHG�FRPSDQLHV�

7KH�TXHVWLRQQDLUH�GHVLJQHG�ZDV�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�WKH�OLWHUDWXUH�FRQVLVWLQJ�LQ�WZHQW\�WZR�TXHVWLRQV��7KH�VXUYH\�TXHVWLRQV�PHDQW�
WR�FKDUDFWHUL]H�WKUHH�WKHPHV�����WKH�H[WHQVLRQ�RI�WKH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV�DQG�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�VHOHFWLQJ�WKH�RSHUDWRU��
���FXUUHQW�XVH�RI�ORJLVWLF�RSHUDWRUV�DQG�W\SH�RI�UHODWLRQVKLS�HVWDEOLVKHG�DQG����WKH�LPSDFW�RI�XWLOL]DWLRQ�RI�73/�DQG�IXWXUH�WUHQGV��

7R�FKDUDFWHUL]H�WKH�¿UVW�WKHPH�DERYH��ZH�LQFOXGHG�TXHVWLRQV�WKDW�IRFXV�RQ�WKH�H[WHQW�RI��WKH�FRPSDQLHV�WKDW�XVH�73/�ORJLVWLFV�VHUYLFHV�
�TXHVWLRQ�������WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�FKRRVLQJ�WKH�ORJLVWLFV�VHUYLFH�SURYLGHU�LQ�WHUPV�RI�PRWLYDWLRQV�IRU�RXWVRXUFLQJ�ORJLVWLFV�
DFWLYLWLHV��TXHVWLRQ�����DQG�������WKH�GHFLVLRQ�PDNLQJ�SURFHVV��TXHVWLRQ�������WKH�LPSRUWDQFH�DWWDFKHG�WR�WKH�PDWXULW\�RI�WKH�FRPSDQ\�WKDW�
XVHV�WKH�73/�VHUYLFH�IRU�ORJLVWLFV��TXHVWLRQ�������WKH�OHYHO�RI�PDWXULW\��QRWRULHW\�PDUNHW�SUHVHQFH��RI�WKH�FRPSDQ\�SURYLGLQJ�WKH�VHUYLFHV�RI�
WKLUG�SDUW\�ORJLVWLFV��TXHVWLRQ�������WKH�YDULHW\�RI�VHUYLFHV�XVXDOO\�VXEFRQWUDFWHG��TXHVWLRQ�������WKH�SHUFHSWLRQ�DERXW�WKH�LPSDFW��)DFLOLWDWRU��
WKDW�RXWVRXUFLQJ�KDV�RQ�LPSRUWV��TXHVWLRQ�����DQG�������DQG�H[SRUWV��TXHVWLRQ������DQG��������

,Q�WKH�VHFRQG�VHFWLRQ�RI�WKH�TXHVWLRQQDLUH���TXHVWLRQV�DUH�UHODWHG�WR�WKH�OHYHO�RI�XVH�RI�WKLUG�SDUW\�ORJLVWLFV��TXHVWLRQ��������WKH�W\SH�RI�
UHODWLRQVKLS�HVWDEOLVKHG��TXHVWLRQ������DQG�������DQG��ZKHQ�WKHUH�LV�DQ�DJUHHPHQW�� WKH�OHYHO�RI�PDWXULW\��TXHVWLRQ������DQG�������� WKH�
REVWDFOHV�HQFRXQWHUHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�ORJLVWLFV�FRQWUDFWV�DQG�WKHLU�UHODWLRQ�ZLWK�WKH�VXEFRQWUDFWHG�FRPSDQ\��TXHVWLRQ�������DQG�
WKH�XVH�RI�LQIRUPDWLRQ�V\VWHPV�DQG�WKHLU�LPSRUWDQFH�LQ�WKH�VXSSO\�FKDLQ��TXHVWLRQ������DQG�������

5HJDUGLQJ�WKH�ODVW�WKHPH��WKH�VXUYH\�LQFOXGHV�TXHVWLRQV�UHODWHG�WR�WKH�LPSDFW�RI�WKH�XVH�RI�WKH�ORJLVWLF�RSHUDWRU�VHUYLFH�LQ�WKH�RUJDQL]DWLRQ��
LQ�WKH�ORJLVWLFV�FRVWV��FXVWRPHU�VDWLVIDFWLRQ�DQG�FRPSDQLHV�HPSOR\HHV�VDWLVIDFWLRQ�ZLWK�WKH�XVH�RI�WKLV�VHUYLFHV��TXHVWLRQ�������DQG�IXWXUH�
SODQV�IRU�WKH�FXUUHQW�XVHUV�RI�ORJLVWLFV�VHUYLFHV�FRQWUDFWV��TXHVWLRQ������DQG��������

7KH�TXHVWLRQQDLUH�GHVFULEHG�DERYH�KDV�DOVR�EHHQ�VWUXFWXUHG�WR�UHSO\�WR����UHVHDUFK�K\SRWKHVHV�WKDW�ZHUH�UDLVHG�GXULQJ�WKH�OLWHUDWXUH�UHYLHZ�
SURFHVV�ZH�GHVFULEH�EHORZ�
+\SRWKHVLV����7KH�ORJLVWLFV�FRPSDQLHV�PHDVXUH�SHUIRUPDQFH�LQ�WHUPV�RI�SURGXFWLYLW\��.LLVOHU���������������
+\SRWKHVLV����&RVW�UHGXFWLRQ�LV�WKH�PDLQ�PRWLYDWLRQ�IRU�WKH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV��%KDWQDJDU�HW�DO���������/DDUKRYHQ�HW�DO���������
0LHWXQHP�DQG�-DPVD��������6DKD\�DQG�0RKDQ����������������
+\SRWKHVLV����7KH�GHFLVLRQ�WR�XVH�WKLUG�SDUW\�ORJLVWLFV�DLPV�WR�LQFUHDVH�WKH�OHYHO�RI�VHUYLFH�WR�FRPSDQ\¶V�¿QDO�FRVWXPHUV��.LLVOHU��������������
+\SRWKHVLV����7KH�RXWVRXUFLQJ�RI�ORJLVWLFV�DFWLYLWLHV�GHFLVLRQ�LV�WDNHQ�DW�WKH�VWUDWHJLF�OHYHO�RI�RUJDQL]DWLRQ��'DSLUDQ�HW�DO���������%KDWQDJDU�
HW�DO���������6RKDLO�DQG�$O�$EGDOL���������������
��6$%,���6LVWHPD�GH�$QiOLVH�GH�%DODQoRV�,EpULFRV��LV�WKH�RQO\�,EHULDQ�GDWDEDVH�ZLWK�HFRQRPLF�DQG�¿QDQFLDO�LQIRUPDWLRQ�RI�RYHU���PLOOLRQ�FRPSDQLHV�IURP�
3RUWXJDO�DQG�6SDLQ�ZLWK�PRQWKO\�XSGDWHV�
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+\SRWKHVLV����7UDQVSRUWDWLRQ� LV� WKH�DFWLYLW\� WKDW�PRVW�FRPSDQLHV�RXWVRXUFH���'DSLUDQ�HW�DO���������.LP��������%KDWQDJDU�HW�DO���������
5DELQRYLFK�HW�DO���������/DUVRQ��DQG�*DPPHOJDDUG��������6RKDLO�DQG�6RKDO��������$NWDV�DQG�8OHQJLQ��������6RKDLO�DQG�$O�$EGDOL��������
/LHE�DQG�%HQW]������E��6RKDLO�HW�DO���������$UUR\R�HW�DO���������6DKD\�DQG�0RKDQ��������9DVLDODXVNDV�DQG�%DU\VLHQQH��������+LOOHWRIWK�
DQG�+LOPROD��������������
+\SRWKHVLV����7KH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV�FRQWULEXWHV�WR�LQFUHDVH�WKH�H[SRUWV��H[SORUDWRU\�K\SRWKHVLV�WR�DQDO\]H�WKH�LPSDFW�RI�RXWVRXUFLQJ�
RQ�WKH�VWUHDPOLQLQJ�RI�LQWHUQDWLRQDO�WUDGH�������DQG��������
+\SRWKHVLV����7KH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV�FRQWULEXWHV�WR�LQFUHDVLQJ�LPSRUWV��H[SORUDWRU\�K\SRWKHVLV�WR�DQDO\]H�WKH�LPSDFW�RI�RXWVRXUFLQJ�
RQ�WKH�VWUHDPOLQLQJ�RI�LQWHUQDWLRQDO�WUDGH��������DQG������
+\SRWKHVLV����/RJLVWLFV�RXWVRXUFLQJ�LQFUHDVHV�WKH�PRUDOH�RI�WKH�FRPSDQ\¶V�HPSOR\HHV���'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�
DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������/LHE�DQG�%HQW]������E��$UUR\R�HW�DO���������6DKD\�DQG�0RKDQ��������������
+\SRWKHVLV����&RPSDQLHV�WKDW�XVH�73/��DUH�VDWLV¿HG�ZLWK�WKH�ORJLVWLF�RXWVRXUFLQJ��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�DQG�
6RKDO��������6RKDLO�DQG�$O�$EGDOL��������6RKDLO�HW�DO���������6DKD\�DQG�0RKDQ��������9DVLDODXVNDV�DQG�%DU\VLHQQH���������������
+\SRWKHVLV�����7KH�ORJLVWLFV�RXWVRXUFLQJ�WHQGV�WR�LQFUHDVH�LQ�WKH�IXWXUH��'DSLUDQ�HW�DO���������%KDWQDJDU�HW�DO���������%HUJOXQG�HW�DO���������
6RKDLO�DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������/LHE�DQG�%HQW]������D��/LHE�DQG�%HQW]������E��/LHE�DQG�%HQW]������F��6DKD\�DQG�
0RKDQ���������������

���/RJLVWLF�RXWVRXUFLQJ��(PSLULFDO�UHVXOWV

'HVFULSWLYH�DQDO\VLV
)URP�WKH�VDPSOH�RI�WKH�����FRPSDQLHV��WR�ZKRP�WKH�TXHVWLRQQDLUH�ZDV�VHQW��DQVZHUV�IURP�����FRPSDQLHV�ZHUH�FRQVLGHUHG�YDOLG��ZKLFK�
UHSUHVHQW��������RI�WKH�UHFHLYHG�DQVZHUV��,W�SODFHV�WKLV�VWXG\�LQOLQH�ZLWK�RWKHU�PDGH�E\�RWKHU�DXWKRUV�LQ�RWKHU�SDUWV�RI�WKH�ZRUOG��'DSLUDQ�
HW�DO���������%KDWQDJDU�HW�DO���������6RKDLO�DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������6DKD\�DQG�0RKDQ���������2I�WKH�����FRPSDQLHV�
WKDW�KDG�DQVZHUHG�����������LQGLFDWHG�WKDW�WKH\�XVH�D�ORJLVWLFV�RSHUDWRU�WR�SHUIRUP�VRPH�RI�LWV�ORJLVWLFV�DFWLYLWLHV�DQG����FRPSDQLHV�������
KDG�PHQWLRQHG�WKDW�WKH\�GR�QRW�XVH�D�ORJLVWLFV�RSHUDWRU�WR�SHUIRUP�DQ\�DFWLYLW\�
$ERYH�SHUFHQWDJHV�DUH�LQ�OLQH�ZLWK�UHVXOWV�WKDW�VLPLODU�VWXGLHV�PDGH�LQ�GHYHORSHG�FRXQWULHV�KDG��IRU�H[DPSOH��8�6�$��ZLWK�D�¿JXUH�RI�����
DQG�6LQJDSRUH�ZLWK���������5HJDUGLQJ�WKH�IDFW�RI�WKH�FRPSDQLHV�WKDW�LQGLFDWH�WKH�ORJLVWLF�DFWLYLW\�DV�RQH�RI�LWV�FRUH�FRPSHWHQFHV��WKH�UHSO\�
ZDV���������WKLV�UHVXOW�LV�DERYH�RI�RWKHU�VWXGLHV�PDGH��H�J���LQ�*UHHFH�ZLWK�D�OHYHO�RI�UHSOLHV�RI������.RWVLIDNL�HW�DO���������DQG�(VWRQLD�
ZLWK�����WD[��.LLVOHU��������
7KH�OHYHO�RI�FXVWRPHU�VHUYLFH��WKDW�ZRXOG�EH�XQGHUVWRRG�DV�WKH�WLPH�RI�GHOLYHU\�DQG�UHVROXWLRQ�RI�FODLPV��LV�WKH�PRVW�LPSRUWDQW�YDULDEOH�
IRU����RI�WKH�FRPSDQLHV��WKLV�UHVXOW�LVQ¶W�LQ�OLQH�ZLWK�WKH�VWXG\�RI�.LLVOHU��������WKDW�FRQFOXGHV�WKDW�WKH�TXDOLW\�RI�WKH�VHUYLFH�LV�WKH��PRVW�
LPSRUWDQW�YDULDEOH�IRU�WKH�FRPSDQLHV�WR�PHDVXUH�LWV�ORJLVWLF�SHUIRUPDQFH��:H�QRWLFHG�WKDW�WKH�TXDOLW\�RI�WKH�VHUYLFH�LV�QRW�WKH�IDFWRU�WKDW�
PRUH�FRPSDQLHV�KDYH�FKRVHQ��KRZHYHU�����RI�WKH�FRPSDQLHV�LQGLFDWH�LW�DV�EHLQJ�DQ�H[FHOOHQW�LQGLFDWRU�WR�PHDVXUH�WKH�ORJLVWLF�SHUIRUPDQFH��
6WLOO�UHODWHG�ZLWK�WKH�IRUP�WR�PHDVXUH�WKH�ORJLVWLF�SHUIRUPDQFH��ZH�DVNHG��WKH�FRPSDQLHV�WR�PHDVXUH�WKH�SHUIRUPDQFH�IURP�ZRUVW�WR�EHWWHU��
LQ�D�����VFDOH��7KH�UHVXOWV�VKRZ�WKDW�WKH�VHUYLFH�OHYHO�LV�WKH�YDULDEOH�WKDW�EHWWHU�PHDVXUHV�WKH�SHUIRUPDQFH��DVVXPLQJ�D�PHGLXP�YDOXH�RI����
WKH�KLJKHU�YDOXH�DPRQJ�WKH�SRVVLEOH�YDULDEOHV�WKDW�WKH�VXUYH\HG�FRPSDQLHV�KDG�WR�FKRRVH�LQ�WKLV�TXHVWLRQ�
7KH�FRVWV�UHGXFWLRQV�ZLWK�WKH�ORJLVWLFV�DFWLYLW\�LV�WKH�PDLQ�VWUDWHJLFDOO\�UHDVRQ�WKDW�VWLPXODWHV�WKH�GHFLVLRQ�WR�RXWVRXUFH�VRPH�RI�WKH�ORJLVWLF�
DFWLYLWLHV��LW�LV�DOVR�SRLQWHG�RXW�LQ�VWXGLHV�HODERUDWHG�LQ�6LQJDSRUH��%KDWQDJDU�HW�DO���������ZKHUH�������PHQWLRQ�WKLV�UHDVRQ��DQG�LQ�,QGLD�
�6DKD\�DQG�0RKDQ��������������RI�WKH�FRPSDQLHV�PHQWLRQ�WKLV�UHDVRQ���2XU�VWXG\��DOVR�SRLQWV�RXW�WKH�LPSURYHPHQW�RI�WKH�¿QDO�VHUYLFH�
JLYHQ�WR�WKH�¿QDO�FXVWRPHU�DV�RQH�VWUDWHJLF�UHDVRQ�
5HJDUGLQJ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�WR�XVH�H[WHUQDO�ORJLVWLF�RSHUDWRUV��WKH�VDPH�LV�WDNHQ�WR�DQ�DGPLQLVWUDWLRQ�OHYHO�IRU��������RI�WKH�
FRPSDQLHV��UHSO\�LQ�OLQH�ZLWK�VWXGLHV�PDGH�LQ�$XVWUDOLD��'DSLUDQ�HW�DO���������ZLWK�D������DQG�LQ�6DXGL�$UDELD��6RKDLO�DQG�$O�$EGDOL��������
ZLWK�D�������7R�QRWLFH��WKDW�RWKHU�VWXGLHV�SRLQW�DQRWKHU�VROXWLRQ�IRU�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��DV�WKH�GHFLVLRQ�LV�PDGH�DW�WKH�RSHUDWLRQDO�
OHYHO��%KDWQDJDU�HW�DO���������/DDUKRYHQ�HW�DO���������6RKDLO�DQG�6RKDO��������6RKDLO�HW�DO���������
7KH�PDWXULW\�OHYHO�RI� WKH�FRPSDQ\�ZKLFK�GHFLGHV�WR�RXWVRXUFH�WKH�DFWLYLW\�DQG�WKH�PDUNHW�QRWRULHW\�RI� WKH�FRPSDQ\�WKDW�SURYLGHV�WKH�
ORJLVWLF�VHUYLFH�DUH�UHOHYDQW�IDFWRUV�LQ�WKH�FKRLFH�DQG�LQ�WKH�FRQWUDFW�RI�ORJLVWLF�VHUYLFHV�LQ�RXWVRXUFLQJ��6RKDLO�DQG�6RKDO��������$UUR\R�HW�
DO����������,Q�WKH�3RUWXJXHVH�FDVH�VWXG\��ZH�QRWHG�WKDW�������RI�WKH�FRPSDQLHV�FRQVLGHU�WKH�PDWXULW\�RI�73/��PHDVXUHG�IRU�WKH�QRWRULHW\�
DQG�DQWLTXLW\�RI�SUHVHQFH�LQ�WKH�PDUNHW��DV�LPSRUWDQW�WR�H[WUHPHO\�LPSRUWDQW��LQ�WKH�RSWLRQ�WR�RXWVRXUFH��7KH�WUDQVSRUW�LV�WKH�DFWLYLW\�WKDW�
PRVW�RI�WKH�FRPSDQLHV�XVH�LQ�RXWVRXUFLQJ�����������IROORZHG�E\�FXVWRPV�EURNHUDJH�����������DIWHU�ZDUHKRXVLQJ�DFWLYLWLHV����������DQG�
GHYROXWLRQV����������
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7KLV�UHVXOW�LV�LQ�DFFRUGDQFH�ZLWK�WKH�FRQFOXVLRQV�REWDLQHG�LQ�PRVW�SDUW�RI�WKH�VWXGLHV�WKDW�DSSURDFK�WKLV�WKHPDWLF��LQ�'HQPDUN��(VWRQLD��
6ZHGHQ��)LQODQG�DQG�7XUNH\��ZKHUH�PRUH�WKDQ�����RI�WKH�FRPSDQLHV�GHFLGH�WR�RXWVRXUFH�WKH�WUDQVSRUW�VHUYLFH��,Q�$XVWUDOLD��6RXWK�.RUHD��
8�6�$���,QGLD�DQG�6LQJDSRUH��WUDQVSRUW�LV�DOVR�LPSRUWDQW�EXW�LWV�SHUFHQWDJH�LV�RQO\�DURXQG�����
:LWK�UHVSHFW�WR�WKH�XVH�RI�RSHUDWRUV�WR�SHUIRUP�WKH�FRPSDQ\¶V�LQWHUQDWLRQDO�WUDGH��WKH�DQVZHU�ZDV�WKDW�WKH�XVH�RI�73/�IDFLOLWDWHV�WKH�H[SRUWV��
GXH�WR�LWV�NQRZOHGJH�RI�WKH�PDUNHW��EXW�ZH�FDQQRW�FRQFOXGH�WKDW�WKH\�FRQWULEXWH�IRU�DQ�LQFUHDVH�RI�WKH�H[SRUWV��,Q�ZKDW��FRQFHUQV�LPSRUWV��
WKH�DQVZHUV�LQGLFDWH�WKDW�WKH�XVH�RI�ORJLVWLFV�RSHUDWRUV�IDFLOLWDWHV�WKH�LPSRUWV�EXW�GR�QRW�FRQWULEXWH�IRU�DQ�LQFUHDVH�RI�WKH�VDPH�
$OWKRXJK�WKH�FRPSDQLHV�RXWVRXUFH�ORJLVWLF�DFWLYLWLHV��PRUH�WKDQ�����RI�WKH�WKHP�RQO\�RXWVRXUFH�OHVV�WKDQ�����RI�WKH�WRWDO�FRPSDQ\¶V�
ORJLVWLFV�EXGJHW��7KLV�UHVXOW�LV�LQ�DFFRUGDQFH�ZLWK�VWXGLHV�PDGH�E\�6DKD\�DQG�WKH�0RKDQ��������IRU�,QGLD��6RKDLO�HW�DO���������IRU�0DOD\VLD�
DQG�6LQJDSRUH�DQG�'DSLUDQ�HW�DO���������IRU�$XVWUDOLD��,W�KDV��KRZHYHU�D�KLJKHU�UHVSRQVH�UDWH�WKDQ�ZKHQ�ZH�FRPSDUH�WR�VWXGLHV�PDGH�LQ�
PRUH�GHYHORSHG�FRXQWULHV�VXFK�DV�8�6�$��0RVW�RI�WKH�FRPSDQLHV��DERXW������GHYHORS�SODQV�WR�FUHDWH�DQG�NHHS�EXVLQHVV�SDUWQHUVKLSV�ZLWK�
ORJLVWLF�RSHUDWRUV�
,Q�UHODWLRQ�WR�FRQWUDFWV�HVWDEOLVKHG�ZLWK�ORJLVWLF�RSHUDWRUV��DOPRVW�����RI�FRPSDQLHV�PHQWLRQ�WKDW�KDYH�WKLV�IRUP�RI�HQJDJHPHQW��ZKLOH�WKH�
UHPDLQLQJ�FRPSDQLHV�RQO\�EX\�WKH�VHUYLFH�RI�WKHVH�RSHUDWRUV�UDQGRPO\��7KH�UHVXOW�REWDLQHG�LQ�WKH�VWXG\�RI�/DDUKRYHQ�HW�DO���������RQ�D�
VHW�RI�(XURSHDQ�FRXQWULHV�������LV�LQ�DFFRUGDQFH�ZLWK�WKH�EHKDYLRXU�RI�WKH�3RUWXJXHVH�FRPSDQLHV��7KH�PDMRULW\�RI�FRQWUDFWV���������KDV�
WKH�GXUDWLRQ�HVWDEOLVKHG�EHWZHHQ���DQG���\HDUV�ZKLOH�WKH�ORQJ�GXUDWLRQ�FRQWUDFWV��FRQWUDFWV�ZLWK�PRUH�WKDQ���\HDUV��RQO\�UHSUHVHQW�������
RI�WKH�DQVZHUV��7KLV�UHVXOW�LV�VRPHWKLQJ�GLIIHUHQW��IURP�WKH�UHVXOW�IRXQG�LQ�FRXQWULHV�DV�$XVWUDOLD��8�6�$��RU�6LQJDSRUH��ZKHUH�WKH�ELJJHVW�
SHUFHQWDJH�RI�FRPSDQLHV�PDNHV�ORJLVWLFV�FRQWUDFWV�IRU���\HDUV�RU�ORQJHU�
:KHQ�HVWDEOLVKLQJ�FRQWUDFWV�ZLWK� WKH� ORJLVWLF�RSHUDWRUV�� WKHUH�DUH� VRPH�REVWDFOHV� LQ� LWV� LPSOHPHQWDWLRQ�DQG� LQ� WKH�PDQDJHPHQW�RI� WKH�
UHODWLRQV��:H�SRLQWHG�RXW� DV� WKH�PRVW� UHOHYDQW� GLI¿FXOWLHV� WKH� LQWHJUDWLRQ�RI� WKH� LQIRUPDWLFV� V\VWHPV� �REVWDFOH� LQGLFDWHG� IRU� ������RI�
WKH�FRPSDQLHV��� WKH�ORVV�RI�FRQWURO�RI� WKH�DFWLYLW\�WKDW�ZDV�FRQWUDFWHG���������� WKH�PLVWUXVW�UHJDUGLQJ�WKH�VHUYLFH�OHYHO�RI� WKH�ORJLVWLFV�
RSHUDWRU���������DQG�WKH�UHVLVWDQFH��RQ�WKH�SDUW�RI�WKH�RSHUDWRU��WR�DGRSW�FRPSDQLHV�SURFHGXUHV��������7KH�GLI¿FXOWLHV�LQ�WKH�LQWHJUDWLRQ�
RI�LQIRUPDWLFV�V\VWHPV�LV�DOVR��WKH�ELJJHVW�REVWDFOH�IRXQG�LQ�WKH�VHW�RI�WKH�(XURSHDQ�FRXQWULHV�DQDO\]HG�LQ�WKH�VWXG\�RI�/DDUKRYHQ�HW�DO��
���������DERXW�����RI�WKH�FRPSDQLHV�FRQVLGHU�WKLV�DV�WKH�PDLQ�SUREOHP�LQ�WKH�GH¿QLWLRQ�RI�WKH�FRQWUDFW�DQG�LQ�WKH�UHODWLRQ�PDQDJHPHQW�
ZLWK�WKH�73/�FRPSDQ\�
,Q�UHODWLRQ�WR�WKH�HOHFWURQLF�LQIRUPDWLRQ�V\VWHPV��������RI�WKH�FRPSDQLHV�KDG�LQGLFDWHG�WKDW�WKH\�XVH�WKLV�W\SH�RI�WHFKQRORJ\��YDOXH�YHU\�
DERYH�IURP�WKH�RQH�IRXQG�LQ�RWKHU�FRXQWULHV�DV�(VWRQLD���RQO\������.LLVOHU���������������RI�WKH�VDPH�FRQVLGHU�LWV�XVH�DV�VWUDWHJLF�LQ�WKH�
VXSSO\�FKDLQ�DQG�EHFDXVH�RI�WKLV��WKHVH�WHFKQRORJLHV�DUH�EHLQJ�H[SDQGHG�WR�LQFOXGH�PRUH�LQWHJUDWHG�DSSOLFDWLRQV��LQ�����RI�WKH�FRPSDQLHV�
WKDW�KDG�DQVZHUHG�
7KH�LPSDFW�RI�WKH�XVH�RI�WKH�VHUYLFH�RI�ORJLVWLF�RSHUDWRU�LQ�WKH�RUJDQL]DWLRQ�RI�WKH�FRPSDQ\�WKDW�RXWVRXUFHV�LV�IHOW�PRUH�VLJQL¿FDQWO\�LQ�WKH�
FRVW�UHGXFWLRQ��DERXW�RI�����RI�WKH�FRPSDQLHV�LQGLFDWH�WKLV�IDFWRU�DV�EHLQJ�WKH�ELJJHVW�LPSDFW��DQG�WKH�LPSURYHPHQW�RI�WKH�FXVWRPHU�VHUYLFH�
�������$�VLJQL¿FDQW�QXPEHU�RI�FRPSDQLHV���������DOVR�PHQWLRQHG�WKH�LPSURYHPHQW�RI�WKH�ORJLVWLF�DFWLYLW\�DW�D�SURFHVV�OHYHO��9HU\�VLPLODU�
UHVXOWV�KDG�EHHQ�REVHUYHG�LQ�'HQPDUN��7XUNH\��%XOJDULD�DQG�$XVWUDOLD�
7KH�VDWLVIDFWLRQ�OHYHO�RI�WKH�FRPSDQLHV�UHODWHG�WR�WKH�XVH�RI�ORJLVWLF�RSHUDWRUV�LV�KLJK�DQG�YHU\�KLJK�IRU�DOPRVW�����RI�WKH�FRPSDQLHV�
���������7KH�VDWLVIDFWLRQ�OHYHO�LV�PHGLXP�IRU�DOPRVW�����RI�WKH�FRPSDQLHV��&RPSDULQJ�ZLWK�VLPLODU�VWXGLHV��ZH�QRWH�WKDW��LQ�3RUWXJDO��WKH�
FRPSDQLHV�DUH�PRUH�VDWLV¿HG�ZLWK�WKH�RXWVRXUFLQJ�ZLWK�73/�FRPSDUHG�ZLWK�WKH�DYHUDJH�RI�WKH�DQDO\]HG�(XURSHDQ�FRXQWULHV�LQ�WKH�VWXG\�
RI�9DVLOLDXVNDV�DQG�%DU\VLHQH���������:H�FDQ�HPSKDVL]H�WKDW�LQ�VRPH�FRXQWULHV�WKH�UHVXOW�LV�GLIIHUHQW�IURP�WKH�RQH�IRXQG�IRU�3RUWXJDO��
FRXQWULHV�VXFK�DV�,QGLD��0DOD\VLD�DQG�6LQJDSRUH��
7KH�IXWXUH�WUHQGV�LQ�ZKDW�FRQFHUQV�WKH�XVH�RI�WKH�ORJLVWLF�RSHUDWRUV�WR�SHUIRUP�LWV�ORJLVWLF�DFWLYLWLHV�LV�WKDW�KDOI�RI�WKH�FRPSDQLHV�VD\�WKH\�
ZLOO�PDLQWDLQ�WKH�VHUYLFHV�ZLWK�ORJLVWLF�RSHUDWRUV��������RI�WKH�FRPSDQLHV�LQGLFDWH�WKDW�WKH\�ZLOO�LQFUHDVH�PRGHUDWHO\�DQG�������RI�WKH�
FRPSDQLHV�LQGLFDWH�WKDW�WKH\�ZLOO�LQFUHDVH�VXEVWDQWLDOO\�
(PSLULFDO�YDOLGDWLRQ�RI�WKH�UDLVHG�UHVHDUFK�K\SRWKHVHV�RI�LQTXLU\
:H�KDYH�XVHG�4�&RFKUDQ��WHVW��WKDW�LQ�DFFRUGDQFH�ZLWK�0DU{FR��������LV�WKH�PRVW�VXLWDEOH�WHVW�IRU�WKH�+\SRWKHVLV���ZLWK�D�S�YDOXH����Į �����
WRJHWKHU�ZLWK�WKH��0F1HPDU��WHVW��:H�FDQ�FRQFOXGH�WKDW��LQ�WKH�FDVH�RI�WKH�SHUIRUPDQFH�PHDVXUHV�VXFK�DV�FRVW��VHUYLFH�OHYHO�DQG�VHUYLFH�
TXDOLW\��LW�GRHV�QRW�KDYH�HTXDOLW\�RI�FKRLFH�EHWZHHQ�WKHVH��DQG�WKH�PHDVXUH�SURGXFWLYLW\��$V�WKH�DOWHUQDWLYH�K\SRWKHVLV�WR�WKH�QXOO�K\SRWKHVLV�
LV�WKH�UDWLR�RI�FRPSDQLHV�ZKLFK�FKRRVH�WKH�PHDVXUH�SURGXFWLYLW\�DQG�WKLV�LV�LQIHULRU�WR�WKH�UDWLR�RI�FRPSDQLHV�ZKLFK�FKRRVH�RQH�RI�WKH�
RWKHU�PHDVXUHV��FRVW��VHUYLFH�RU�VHUYLFH�TXDOLW\���ZH�FDQ�FRQFOXGH�WKDW��LQ�WKH�3RUWXJXHVH�FDVH��WKH�FRPSDQLHV�GR�QRW�PHDVXUH�WKH�ORJLVWLF�
SHUIRUPDQFH�LQ�WHUPV�RI�SURGXFWLYLW\��LQ�FRQWUDVW�ZLWK�.LLVOHU���������EXW�PRUH�LQ�WHUPV�RI�FRVW�DQG�FXVWRPHU�VHUYLFH�OHYHO�
,Q� UHJDUGV� WR� WKH�+\SRWKHVLV� ��� ZH� KDYH� XVHG� WKH� VDPH� VWDWLVWLFV� WHVWV� DV� XVHG� LQ� WKH� SUHYLRXV� K\SRWKHVLV��:H� FDQ� FRQFOXGH� WKDW� WKH�
SHUFHQWDJH�RI�FRPSDQLHV�WKDW�FKRRVH�WR�FRQWUDFW�73/�WR�REWDLQ�D�FRVW�UHGXFWLRQ�DUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�SHUFHQWDJH�RI�FRPSDQLHV�
��4�GH�&RFKUDQ�WHVW�WHVWV�WKH�QXOO�K\SRWKHVLV�RI�WKH�S�YDOXH�SURSRUWLRQ�WKDW�LV�HTXDO�LQ�DOO�WKH�RWKHU��N��SDLUHG�VDPSOHV�
��0F1HPDU�WHVW�WHVWV�WKH�QXOO�K\SRWKHVLV�HTXDOLW\�EHWZHHQ�WKH�SURSRUWLRQV�RI���SDLUHG�VDPSOHV�
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WKDW�RXWVRXUFH�ORJLVWLF�DFWLYLW\�WR�LPSURYH�LWV�ORJLVWLF�VHUYLFH��WR�KDYH�PRUH�DQG�EHWWHU�ORJLVWLF�VHUYLFHV�RU�WR�IRFXV�WKHLU�DWWHQWLRQ�RQ�WKH�FRUH�
DFWLYLWLHV�RI�WKHLU�FRPSDQ\��6XFK�FRQFOXVLRQ��LV�LQ�DFFRUGDQFH�ZLWK�WKH�VWXGLHV�PDGH�E\�%KDWQDJDU�HW�DO�����������/DDUKRYHQ�HW�DO���������
DQG�6DKD\�DQG�0RKDQ��������WKDW�KDG�YHUL¿HG�WKH�VXSHULRU�LPSRUWDQFH�DWWULEXWHG�WR�WKH�FRVWV�UHGXFWLRQ�DV�WKH�GHFLVLRQ�WR�RXWVRXUFH�ORJLVWLF�
VHUYLFHV��LQVWHDG�RI�RWKHU�UHDVRQV��

+RZHYHU��DQRWKHU�SDSHU��6DKD\�DQG�0RKDQ���������GHIHQG�WKDW�WKH�PRWLYDWLRQ�WKDW�LV�RQ�WKH�EDVLV�RI�ORJLVWLF�RXWVRXUFLQJ�ZLWK�D�73/�LV�WKH�
¿QDO�LQFUHDVH�RI�FXVWRPHU�VHUYLFH�OHYHO�DQG�QRW�WKH�FRVW�UHGXFWLRQ��DQG�WKDW�LV�ZKDW�ZH�ZLOO�WHVW�LQ�+\SRWKHVLV���

8VLQJ�WKH�VDPH�VWDWLVWLFV�WHVWV��WKH�DQDO\VLV�RI�WKH�UHVXOWV�GRHV�QRW�DOORZ�XV�WR�UHMHFW�WKH�K\SRWKHVLV�RI�UDWLR�HTXDOLW\�DPRQJ�WKH�UHDVRQV�WR�XVH�
73/��RQO\�LQ�WKH�FDVH�RI�WKH�¿UVW�PRWLYDWLRQ��WR�UHGXFH�FRVWV���7KXV��LQ�WKH�FDVH�RI�WKH�3RUWXJXHVH�FRPSDQLHV��LW�GRHV�QRW�KDYH�HYLGHQFH�WKDW�
WKH�GHFLVLRQ�WR�XVH�ORJLVWLF�RSHUDWRUV�DLPV�WR�LQFUHDVH�WKH�OHYHO�RI�FXVWRPHU�VHUYLFH�FRQWUDVWLQJ�ZLWK�WKH�UHVXOWV�IRXQG�LQ�(XURSH��GHVFULEHG�
LQ�WKH�VWXG\�RI�/DDUKRYHQ�HW�DO���������

7R�WHVW�WKH�+\SRWKHVLV����WKH�GHFLVLRQV�RI�RXWVRXUFLQJ�DUH�VWUDWHJLF��WKHUHIRUH��WR�EH�WDNHQ�DW�DQ�DGPLQLVWUDWLRQ�OHYHO���:H�VWDUWHG�WR�DJJUHJDWH�
WKH�FRPSDQLHV�WKDW�KDG�DQVZHUHG�WKDW��WKLV�GHFLVLRQ�ZDV�PDGH�WR�D�WDFWLFDO�RU�RSHUDWLRQDO�OHYHO��7R�HYDOXDWH�WKH�VWDWLVWLFV�VLJQL¿FDQFH�RI�WKH�
VWUDWHJLF�RUJDQL]DWLRQDO�OHYHO��WKH�%LQRPLDO��WHVW�ZDV�XVHG��LQ�DFFRUGDQFH�ZLWK�0DU{FR���������WKH�WHVW�DGMXVWHG�IRU�WKH�LQWHQGHG�VWXG\��7KH�
WHVWV�ZLWK�S�YDOXH�DUH�FRQVLGHUHG�VLJQL¿FDQW���VWDWLVWLFDO�S� ������,Q�WKH�SUHVHQW�VWXG\��WKH�SHUFHQWDJH�RI�FRPSDQLHV�WKDW�WDNH�WKH�GHFLVLRQ�WR�
RXWVRXUFH�ORJLVWLF�DW�VWUDWHJLF�OHYHO�ZHUH�����DQG�WKH�RQHV�WKDW�PDNH�WKH�GHFLVLRQ�DW�DQ�LQIHULRU�RUJDQL]DWLRQDO�OHYHO�ZHUH������+RZHYHU��
WKH�LQIHUHQWLDO�VWDWLVWLFV�DQDO\VLV�LQGLFDWHV�WKDW�WKH�UDWLR�RI�FRPSDQLHV�WKDW�PDNH�LW�DW�D�VWUDWHJLF�OHYHO�LV�QRW�VLJQL¿FDQWO\�GLIIHUHQW�RI�����
�S�YDOXH� ��������1 �����7KHUHIRUH��WKH�GHFLVLRQ�LV�QRW�WR�UHMHFW�µ+�¶��,Q�WKH�FDVH�RI�WKH�3RUWXJXHVH�FRPSDQLHV��WKHUH�LV�QR�HYLGHQFH�WKDW�
WKH�GHFLVLRQ�WR�XVH�WKH�ORJLVWLFV�RSHUDWRUV�LV�WDNHQ�DW�D�VWUDWHJLF�OHYHO��FRQWUDVWLQJ�ZLWK�WKH�VWXGLHV�RI�'DSLUDQ�HW�DO����������DQG�6RKDLO�DQG�
$O�$EGDOL��������

7R�DQDO\]H�DQG�WR�WHVW�WKH�+\SRWKHVLV���ZH�ZLOO�XVH�WKH�VDPH�VWDWLVWLFV�DQDO\VLV�PDGH�LQ�WKH�SUHYLRXV������DQG���K\SRWKHVHV��EHFDXVH�LW�LV�
DQ�DQDORJRXV�VLWXDWLRQ��5HJDUGLQJ�WKH�ORJLVWLF�DFWLYLWLHV�WKDW�WKH�FRPSDQLHV�RXWVRXUFH�PRUH��ZH�FDQ�FRQFOXGH�WKDW�LW�GRHV�QRW�KDYH�HTXDOLW\�
LQ�WKH�UDWLR�RI�FKRLFH�EHWZHHQ�WKH�ORJLVWLF�DFWLYLW\�7UDQVSRUW�DQG�WKH�UHPDLQLQJ�ORJLVWLF�DFWLYLWLHV��7KH�SHUFHQWDJH�RI�FRPSDQLHV�WKDW�XVH�
73/�WR�PDNH�WKH�7UDQVSRUW�DFWLYLW\�LV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�UDWLR�RI�FRPSDQLHV�ZKLFK�VD\�WKH\�RXWVRXUFH�DQ\�RI�WKH�RWKHU�ORJLVWLF�
DFWLYLWLHV��H�J���ZDUHKRXVLQJ�RU�GHYROXWLRQV���6XFK�¿QGLQJ�LV�LQ�OLQH�ZLWK�PXOWLSOH�VWXGLHV�WKDW�KDG�DQDO\]HG�WKLV�UHDOLW\�LQ�RWKHU�FRXQWULHV�
�H�J��'DSLUDQ�HW�DO���������.LP��������%KDWQDJDU�HW�DO���������/DUVRQ�DQG�*DPPHOJDDUG��������6RKDLO�DQG�6RKDO��������$NWDV�DQG�8OHQJLQ��
������6RKDLO�DQG�$O�$EGDOL��������/LHE�DQG�%HQW]������E��6RKDLO�HW�DO���������$UUR\R�HW�DO���������6DKD\�DQG�0RKDQ��������9DVLDODXVNDV�
DQG�%DU\VLHQQH�������RU�+LOOHWRIWK� DQG�+LOPROD��������� ,Q� WKH� FDVH�RI� WKH�3RUWXJXHVH� FRPSDQLHV�� WKH�7UDQVSRUW� RI�PHUFKDQGLVHV�UDZ�
PDWHULDO�SURGXFWV�LV�WKH�ORJLVWLFV�DFWLYLW\�PRUH�RXWVRXUFHG�

)RU�WKH�+\SRWKHVLV���ZH�KDYH�XVHG�WKH�%LQRPLDO�WHVW�DQG�LQ�WKH�SUHVHQW�VWXG\��WKH�SHUFHQWDJH�RI�FRPSDQLHV�ZKLFK�VWDWH�WKDW�WKH�XVH�RI�73/�
IDFLOLWDWHV�WKH�H[SRUWV�LV�����DQG�WKH�RQHV�WKDW�FRQVLGHU�WKDW�WKH\�GR�QRW��LV������7KH�LQIHUHQWLDO�DQDO\VLV�VWDWLVWLFV�DQDO\VLV�LQGLFDWHV�WKDW�
WKH�UDWLR�RI�FRPSDQLHV�WKDW�FRQVLGHU�WKDW�RXWVRXUFLQJ�IDFLOLWDWHV�WKH�H[SRUWV�LV�VLJQL¿FDQWO\�GLIIHUHQW�IURP������S�YDOXH� ��������1 �����
7KHUHIRUH�� LW� LV� UHMHFWHG�QXOO�K\SRWKHVLV�RI� WKH� UDWLR�RI�DI¿UPDWLYH�DQVZHUV� WR�EH�HTXDO� ������ WR� WKH�RQH�RI�QHJDWLYH�DQVZHUV� �DJDLQVW�
WKH�DOWHUQDWLYH�K\SRWKHVLV�RI�WKDW��WKDW�UDWLR�LV�VXSHULRU������LQ�WKH�DI¿UPDWLYH�FDVH���6R��LQ�WKH�FDVH�RI�WKH�3RUWXJXHVH�FRPSDQLHV��LW�KDV�
HPSLULFDO�HYLGHQFH� WKDW� WKH� ORJLVWLF�RSHUDWRUV�KDYH�D� IDFLOLWDWRU� UROH� LQ� WKH�H[SRUWV��EHLQJ�DEOH� WR�FRQWULEXWH� WR� WKH�GHYHORSPHQW�RI� WKH�
LQWHUQDWLRQDO�WUDGH��:KDW�LV�WKH�H[SHFWHG�LPSDFW�RI�WKLV�IDFLOLWDWRU�UROH�LQ�WKH�LQFUHDVH�RI�WKH�H[SRUWV��LV�ZKDW�ZH�LQWHQG�WR�WHVW�LQ�WKH�QH[W�
K\SRWKHVLV�

+\SRWKHVLV��D��7KH�XVH�RI�ORJLVWLF�RSHUDWRUV�IDFLOLWDWHV�WKH�H[SRUWV�DQG�FRQWULEXWHV�WR�LWV�LQFUHDVH��7KLV�K\SRWKHVLV�WHVWV�D�YDULDEOH�WKDW�
H[SUHVVHV�RSLQLRQ�DQG�DFFRUGLQJ�WR�0DU{FR�������� WKH�VXLWDEOH� WHVW� WR�XVH�LV� WKH�VLJQDO� WHVW���8VLQJ�WKLV� WHVW��ZH�FDQ�FRQFOXGH�WKDW�IRU�
WKH�3RUWXJXHVH�FRPSDQLHV��DOWKRXJK�ZH�KDYH�HPSLULFDO�HYLGHQFH�WKDW�WKH�ORJLVWLF�RSHUDWRUV�KDYH�D�IDFLOLWDWRU�UROH�LQ�WKH�H[SRUWDWLRQV��WKH�
FRPSDQLHV�FRQVLGHU�WKDW�WKLV�IDFW�KDV�OLWWOH�RU�QR�LPSDFW�LQ�WKH�LQFUHDVH�RI�WKH�VDPH�

)RU�WKH�+\SRWKHVLV���DQG��D�ZH�KDYH�XVHG�WKH�VDPH�WHVW�PDGH�IRU�WKH�SUHYLRXV�K\SRWKHVLV�EHFDXVH�WKH\�DUH�VXI¿FLHQWO\�DQDORJRXV��LQWHQGLQJ�
RQO\�WR�VXUYH\�LI�VRPH�DOWHUDWLRQ�LV�PDGH�IRU�WKH�IDFW�RI�WKH�LQWHUQDWLRQDO�PRYHPHQW�RI�LPSRUW�DQG�QRW�RI�H[SRUW��7KH�XVHG�WHVW�FRQFOXGHV�
WKDW��LQ�WKH�FDVH�RI�WKH�3RUWXJXHVH�FRPSDQLHV��DOWKRXJK�ZH�KDYH�HPSLULFDO�HYLGHQFH�WKDW�WKH�ORJLVWLF�RSHUDWRUV�KDYH�D�IDFLOLWDWRU�UROH�LQ�WKH�
LPSRUWV��LQ�DFFRUGDQFH�ZLWK�WKH�UHVXOW�RI�WKH�WHVW�RI�WKH�VLJQDO��WKH�FRPSDQLHV�FRQVLGHU�WKDW�WKLV�IDFW�KDV�OLWWOH�RU�QR�LPSDFW�LQ�WKH�LQFUHDVH�
RI�WKH�VDPH�
��%LQRPLDO�WHVW�WHVWV�WKH�QXOO�K\SRWKHVLV�WKDW���FDWHJRULHV�DUH�HTXDOO\�OLNHO\�WR�RFFXU��SURSRUWLRQ�S�HTXDO�WR������
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:H�KDYH�XVHG�4�&RFKUDQ�WHVW�DQG�WKH�0F1HPDU�WHVW�WR�DQDO\]H�WKH�+\SRWKHVLV���DQG�ZH�KDYH�FRQFOXGHG�WKDW�LW�GRHV�QRW�KDYH�HTXDOLW\�LQ�WKH�
UDWLR�RI�FKRLFH�EHWZHHQ�LPSURYHPHQW�RI�WKH�PRUDO�RI�WKH�ZRUNHUV�DQG�WKH�UHPDLQLQJ�LPSDFWV��7KHUHIRUH��WKH�SHUFHQWDJH�RI�FRPSDQLHV�WKDW�
FKRRVH�WKH�LPSURYHPHQW�RI�WKH�PRUDO�RI�WKH�ZRUNHUV�DV�WKH�LPSDFW�PHDVXUH��LV�VLJQL¿FDQWO\�LQIHULRU�WR�WKH�UDWLR�RI�FRPSDQLHV�WKDW�FKRRVH�
DQ\�RI�WKH�RWKHU�LPSDFWV��,Q�WKH�3RUWXJXHVH�FDVH��WKH�DQDO\]HG�FRPSDQLHV�GR�QRW�H[SHFW�WKDW�WKLV�LV�WKH�PRVW�UHOHYDQW�LPSDFW��LQ�FRQWUDVW�ZLWK�
%KDWQDJDU�HW�DO���������6RKDLO�DQG�6RKDO��������6RKDLO�DQG�$O�$EGDOL��������$UUR\R�HW�DO����������EXW�WKH�FRVWV�UHGXFWLRQ�DQG�LPSURYHPHQW�
FXVWRPHU�VHUYLFH�OHYHO�DUH�WKH�PRVW�UHOHYDQW�LPSDFW�IRU�3RUWXJXHVH�FRPSDQLHV�

7R�DQDO\]H�WKH�+\SRWKHVLV����WKDW�LV�D�YDULDEOH�WKDW�H[SUHVVHV�RSLQLRQ��DQG�LQWHQGV�WR�WHVW�LI�WKH�UHSOLHV�UHFHLYHG�DUH�VLJQL¿FDQWO\�GLIIHUHQW�
IURP�WKH�HTXLGLVWDQW�YDOXH�RI�WKH�H[WUHPLWLHV��WKH�H[WUHPLWLHV�RI�WKH�VDWLVIDFWLRQ�OHYHO�DUH����³YHU\�ORZ´�����³YHU\�KLJK´��WKHUHIRUH�ZH�XVHG�
YDOXH�����7KH�VXLWDEOH�WHVW��LQ�DFFRUGDQFH�ZLWK�0DU{FR��������LV�WKH�VLJQDO�WHVW��ZLWK�Į �������7KH�LQIHUHQWLDO�VWDWLVWLFV�DQDO\VLV�LQGLFDWHV�
WKDW�ZH�PXVW�UHMHFW�WKH�K\SRWKHVLV�RI�WKH�UDWLR�RI�FRPSDQLHV�WKDW�DUH�WRWDOO\�XQVDWLV¿HG�RU�XQVDWLV¿HG�ZLWK�WKH�XVH�RI�73/�WR�EH�WKH�VDPH�RQH�
������DV�WKH�UDWLR�RI�FRPSDQLHV�ZKR�LQGLFDWH�D�KLJK�RU�YHU\�KLJK�OHYHO�RI�VDWLVIDFWLRQ��EHFDXVH�ZH�JHW�RQH�S�YDOXH�RI��������IRU�1 ����$V�
WKH�DOWHUQDWLYH�K\SRWKHVLV�HVWDEOLVKHV�WKDW�WKH�UDWLR�RI�FRPSDQLHV�WKDW�DUH�VDWLV¿HG�RU�WRWDO�VDWLV¿HG�LV�VXSHULRU�WR�WKH�SHUFHQWDJH�RI�YHU\�RU�
WRWDO�XQVDWLV¿HG�FRPSDQLHV��LQ�WKH�FDVH�RI�WKH�3RUWXJXHVH�FRPSDQLHV�LW�H[LVWV�D�KLJK�OHYHO�RI�VDWLVIDFWLRQ�ZLWK�WKH�SHUIRUPDQFH�RI�WKH�ORJLVWLF�
RSHUDWRUV��7KLV�FRQFOXVLRQ�LV�LQ�DFFRUGDQFH�ZLWK�WKH�VWXGLHV�RI�'DSLUDQ�HW�DO����������%KDWQDJDU�HW�DO����������6RKDLO�DQG�$O�$EGDOL���������
6DKD\�DQG�0RKDQ��������DQG�9DVLOLDXVNDV�DQG�%DU\VLHQH��������

7KH�+\SRWKHVLV����LV�D�YDULDEOH�WKDW�H[SUHVVHV�DQ�RSLQLRQ��WKHUHIRUH��WKH�VXLWDEOH�WHVW�WR�EH�XVHG�LV�DQ�LQIHUHQWLDO�VWDWLVWLFV�DQDO\VLV��VLJQDO�
WHVW���ZKLFK�LQGLFDWHV�WKDW�ZH�FDQ�QRW�UHDFK�D�FRQFOXVLRQ��FRQFHUQLQJ�WKH�IRUPXODWHG�K\SRWKHVLV��+���WKH�UDWLR�RI�FRPSDQLHV�WKDW�VD\�WKDW�
WKH\�ZLOO�LQFUHDVH�RU�VLJQL¿FDQWO\�LQFUHDVH�WKH�XVH�RI�73/�LQ�WKH�IXWXUH��LV�HTXDO�WR�WKH�UDWLR�RI�FRPSDQLHV�WKDW�LQWHQG�WR�PDLQWDLQ�RU�WR�
UHGXFH�WKH�ORJLVWLF�RXWVRXUFLQJ��EHFDXVH�ZH�JRW�D�S�YDOXH�RI��������7KH�GHFLVLRQ�WR�WDNH�LV�QRW�WR�UHMHFW�+�¶��WKHUHIRUH��ZH�FDQ�QRW�SRLQW�
RXW�WKH�GLUHFWLRQ�RI�WKH�IXWXUH�HYROXWLRQ�RI�WKH�RXWVRXUFLQJ�RI�ORJLVWLF�DFWLYLWLHV�LQ�3RUWXJDO��0RUH�GH¿QHG�WUHQGV�KDYH�EHHQ�IRXQG�LQ�WKH�
VWXGLHV�RI�'DSLUDQ�HW�DO����������%KDWQDJDU�HW�DO����������/LHE�DQG�%HQW]������D������E�DQG�����F���6RKDLO�DQG�$O�$EGDOL��������RU�6DKD\�
DQG�0RKDQ��������

&RQFOXVLRQV�DQG�IXWXUH�UHVHDUFK

7KH�FRQVWDQW�JURZWK�DQG�LPSRUWDQFH�RI�ORJLVWLF�PDNHV�WKH�FRPSDQLHV�UHDOL]H�WKDW�WKH�LPSDFW�RI�WKLV�DFWLYLW\�RQ�WKH�UHVXOWV�RI�LWV�VXSSO\�
FKDLQV�DQG�RQ�LWV�SUR¿WV��0DVWHLND�DQG�&HSLQVNLV��������ZLOO�LPSURYH�WKH�¿QDO�UHVXOWV�RI�WKH�RUJDQL]DWLRQV��3RUWXJDO��GRHV�QRW�EHFRPH�DQ�
H[FHSWLRQ��ZLWK�WKH�JURZWK�RI�WKH�FRPPHUFLDO�WUDGH�ZLWK�IRUHLJQ�FRXQWULHV��7KH�LPSRUWDQFH�RI�WKH�ORJLVWLF�RSHUDWRUV�DQG�LWV�XVH�LV�LQFUHDVLQJ�
DQG�WKHUHIRUH�� LQ�DFFRUGDQFH�ZLWK�VWXGLHV�FDUULHG�RXW�LQ�FRXQWULHV�ZLWK�ODUJHU�GLPHQVLRQ�� LW�EHFRPHV�LPSRUWDQW� WR�XQGHUVWDQG�KRZ�WKH\�
FRQWULEXWH��ZKDW�W\SH�RI�VHUYLFHV�WKH\�RIIHU�DQG�ZKLFK�DUH�WKH�IXWXUH�WUHQGV��LQ�UHODWLRQ�WR�LWV�XVH��

,Q�ZKDW�FRQFHUQV�WR�WKH�LQTXLU\�K\SRWKHVHV�UDLVHG�GXULQJ�WKH�VWXG\��WKH�UHVXOWV�DOORZ�XV�WR�FRQFOXGH�WKDW�WKH�FRVW�UHGXFWLRQ�LV�WKH�PDLQ�
PRWLYDWLRQ�WKDW�PDNHV�WKH�3RUWXJXHVH�FRPSDQLHV�WR�XVH�73/��EHLQJ�WKH�WUDQVSRUW��WKH�DFWLYLW\�PRVW�XVHG�IRU�WKH�FRPSDQLHV�LQ�RXWVRXUFLQJ��
,Q�UHODWLRQ�WR�WKH�LPSDFW�RI�73/�LQ�WKH�LPSRUWV�DQG�H[SRUWV�WKH�FRQFOXVLRQV�FRQ¿UP�WKDW��WKH�73/�IDFLOLWDWHV�WKH�LQWHUQDWLRQDO�WUDGH�EXW�GR�QRW�
FRQWULEXWH�IRU�LWV�JURZWK��EXW�ZH�FDQ�SRLQW�RXW�WKDW�3RUWXJXHVH�FRPSDQLHV�DUH�YHU\�VDWLV¿HG�ZLWK�WKH�ORJLVWLFV�RXWVRXUFLQJ��,Q�WKH�UHPDLQLQJ�
K\SRWKHVHV�UDLVHG��WKH�UHVXOWV�REWDLQHG�GR�QRW�DOORZ�XV�WR�FRUURERUDWH�WKH�HODERUDWHG�VWDWHPHQWV�

7KH�UHVXOWV�REWDLQHG�LQ�WKLV�VWXG\�FDQ�EH�XVHG�DV�LQIRUPDWLRQ�WRRO�DQG�VXSSRUW�IRU�WKH�FRPSDQLHV�WKDW�GHFLGH�WR�RXWVRXUFH�WKHLU�ORJLVWLFV�
DFWLYLW\�DQG�WR�WKH�73/�LW�FDQ�EH�XVHG�DV�D�VXSSRUW�WR�HQODUJH�WKH�VROXWLRQV�WKDW�WKH\�FDQ�SURYLGH�WR�¿OO�WKH�QHHGV�RI�WKH�3RUWXJXHVH�FRPSDQLHV��
)XWXUH�DQDO\VHV�VKRXOG�IRFXV�RQ�WKH�UHODWLRQV�HVWDEOLVKHG�EHWZHHQ�FRPSDQLHV�DQG�RSHUDWRUV�LQ�ZKDW�FRQFHUQV�WKH�GHFLVLRQ���PDNLQJ�SURFHVV��
GLI¿FXOWLHV�LQ�WKH�LQWHJUDWLRQ�RI�VHUYLFHV��LPSRUWDQFH�RI�WKH�(�&RPPHUFH�LQ�WKH�XVH�RI�73/�LQ�WKH�3RUWXJXHVH�PDUNHW�DQG�LQ�WKH�LPSDFW�RI�
WKH�LQIRUPDWLRQ�V\VWHPV�RQ�WKH�GHYHORSPHQW�RI�ORJLVWLFV�RXWVRXUFLQJ�
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5HIHUHQFHV

$NWDV��(��DQG�8OHQJLQ��)����������³2XWVRXUFLQJ�ORJLVWLFV�DFWLYLWLHV�LQ�7XUNH\´��7KH�-RXUQDO�RI�(QWHUSULVH�,QIRUPDWLRQ�0DQDJHPHQW��9RO������1�����SS������

����

$UUR\R��3���*D\WDQ��-��DQG�GH�%RHU��/����������³$�VXUYH\�RI�WKLUG�SDUW\�ORJLVWLFV�LQ�0H[LFR�DQG�D�FRPSDULVRQ�ZLWK�UHSRUWV�LQ�86$�DQG�(XURSH´��,QWHUQDWLRQDO�

-RXUQDO�RI�2SHUDWLRQV�	�3URGXFWLRQ�0DQDJHPHQW��9RO�����1�����SS����������

%DOORX��5�+����������%XVLQHVV�/RJLVWLFV�0DQDJHPHQW��9RO�����1HZ�-HUVH\��3UHQWLFH�+DOO�

%D\UDNWDU��(���*XQDVHNDUDQ��$���.RK��6�&�/���7DWRJOX��(���'HPLUEDJ��0��DQG�=DLP��6����������³$Q�HI¿FLHQF\�FRPSDULVRQ�RI�VXSSO\�FKDLQ�PDQDJHPHQW�DQG�
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/DDUKRYHQ��3�YDQ��%HUJOXQG��0��DQG�3HWHUV��0����������³7KLUG�SDUW\�ORJLVWLFV�LQ�(XURSH�±�¿YH�\HDUV�ODWHU´��,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�'LVWULEXWLRQ�	�

/RJLVWLFV�0DQDJHPHQW��9RO������1�����SS����������
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/LHE��5�&���5DQGDOO��+�/����������³&RPSDULVRQ�RI�WKH�XVH�RI�WKLUG�SDUW\�ORJLVWLFV�VHUYLFHV�E\�ODUJH�$PHULFDQ�PDQXIDFWXUHUV�������������DQG�����´��-RXUQDO�
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'LVWULEXWLRQ�	�/RJLVWLFV�0DQDJHPHQW��9RO������1�����SS����������
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5DELQRYLFK��(���:LQGOH��5���'UHVQHU��0��DQG�&RUVL��7����������³2XWVRXUFLQJ�RI�LQWHJUDWHG�ORJLVWLFV�IXQFWLRQV´��,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�'LVWULEXWLRQ�

	�/RJLVWLFV�0DQDJHPHQW��9RO������1R�����SS����������
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