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,QWURGXFWLRQ�	�$LP�RI�WKH�:RUN�,QWURGXFWLRQ��
$QWLELRWLF�XVDJH�LV�IDLUO\�FRPPRQ�DPRQJ�EUHDVWIHHGLQJ�

PRWKHUV�DQG�WKHUH�LV�SRWHQWLDO�IRU�WUDQVIHU�WR�LQIDQWV�WKURXJK�
EUHDVW�PLON��:KLOH�PRVW�PHGLFLQHV�WDNHQ�E\�ODFWDWLQJ�ZRPHQ�
FDXVH� QR� KDUP� WR� WKHLU� EDELHV�� DW� WLPHV�� LW� FDQ� UHVXOW� LQ�
VHULRXV�FRQVHTXHQFHV��0DWKHZ���������

)RU� YDULRXV� UHDVRQV�� DQWLELRWLFV� DUH� RQH� RI� WKH�
FRPPRQHVW� JURXSV� RI� GUXJV� SUHVFULEHG� WR� SRVWSDUWXP�
PRWKHUV��7KLV�WUHQG�LV�QRWLFHDEOH�ERWK�LQ�WKH�GHYHORSLQJ�DQG�
GHYHORSHG�FRXQWULHV��7KRPDV���������

7KH PDMRULW\� RI� EUHDVW�PLON� FRPSRQHQWV� DFW� VLPLODU� WR�
SODVPD� FRPSRQHQWV� DQG� WKHRUHWLFDOO\� DOO� GUXJV� KDYH� WKH�
SRWHQWLDO�RI�FURVVLQJ�RYHU� IURP PDWHUQDO�SODVPD� LQWR�EUHDVW�
PLON��0ROHFXODU� WUDQVIHU�GHSHQGV�RQ� WKH�XVXDO�PHFKDQLVPV��
SDVVLYH� GLIIXVLRQ�� DFWLYH� WUDQVSRUW� DJDLQVW� D� FRQFHQWUDWLRQ�
JUDGLHQW�DQG�WUDQVFHOOXODU�GLIIXVLRQ��&KXQJ�HW�DO����������

7KH IHWDO�JDVWURLQWHVWLQDO�WUDFW�LV�VWHULOH�XQWLO�ELUWK�ZKHQ�
PLFUREHV� FRORQL]H� WKH� JDVWURLQWHVWLQDO� WUDFW�� DQG� D� GHQVH�
FRPSOH[� PLFURELRWD� DUH� GHYHORSV� �'H� OD� &RFKHWLHU� HW� DO���
������
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,QWURGXFWLRQ�	�$LP�RI�WKH�:RUN�
,Q�JHQHUDO�� LQIDQWV� LQLWLDOO\�FRORQL]HG�E\�HQWHUREDFWHULD�

DQG� JUDP�SRVLWLYH� FRFFL�� ZKLFK� DUH� WKRXJKW� WR� FUHDWH� D�
UHGXFHG�HQYLURQPHQW� WKDW� LV� IDYRUDEOH� IRU� WKH�HVWDEOLVKPHQW�
RI %DFWHURLGHV�� %LILGREDFWHULXP�� DQG� &ORVWULGLXP� E\ GD\�
VHYHQ��)DYLHU���������

$ IXOO�WHUP�EUHDVW�IHG�LQIDQW�KDV�DQ�LQWHVWLQH�PLFURELRWD�
LQ ZKLFK� ELILGREDFWHULD�DQG� ODFWREDFLOOXV�SUHGRPLQDWH�RYHU�
SRWHQWLDOO\� KDUPIXO� EDFWHULD�� $� GLHW� RI� EUHDVW� PLON� LQGXFHV�
WKH�GHYHORSPHQW�RI�D�IORUD�ULFK�LQ�%LILGREDFWHULXP��'LD�DQG�
:DONHU���������

/RVV RI� QRUPDO� *,7� IORUD� DQG� *,7� FRORQL]DWLRQ� LV�
DVVRFLDWHG� ZLWK� WKH� XVH� RI� DQWLELRWLFV� SDUWLFXODUO\� WKLUG�
JHQHUDWLRQ�FHSKDORVSRULQ��6DLPDQ�HW�DO����������

$OO DQWLELRWLFV� FDQ� FDXVH� WKUHH� SRWHQWLDO� SUREOHPV� IRU�
QXUVLQJ�LQIDQWV��)LUVWO\��WKH\�FDQ�PRGLI\�WKH�ERZHO�IORUD�DQG�
DOWHU�JXW�GHIHQVH�PHFKDQLVPV��WKLV�FDQ�UHVXOW�LQ�GLDUUKHD�DQG�
PDO�DEVRUSWLRQ�RI�QXWULHQWV��6HFRQGO\��WKH\�PD\�KDYH�GLUHFW�
HIIHFWV�WKDW�PD\�RU�PD\�QRW�EH�GRVH�UHODWHG��/DVWO\��DQG�RIWHQ�
LJQRUHG�� LV� WKDW� DQWLELRWLFV� FDQ� DOWHU� DQG� LQWHUIHUH� ZLWK�
PLFURELRORJLFDO�FXOWXUH�UHVXOWLQJ�LQ�EDELHV�EHLQJ�LQYHVWLJDWHG�
IRU�VHSVLV��$PHULFDQ�$FDGHP\�RI�3HGLDWULFV��������
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,QWURGXFWLRQ�	�$LP�RI�WKH�:RUN�

$LP�RI�7KH�:RUN��
7KH� DLP� RI� WKLV� VWXG\� ZDV� GHWHUPLQH� WKH� HIIHFWV� RI�

SRVWSDUWXP�PDWHUQDO�LQWDNH�RI�V\VWHPLF�DQWLELRWLFV�RQ�W\SH�RI�
IORUD� FRORQL]LQJ� WKH� *,7� LQ� EUHDVW� IHG� LQIDQWV� DQG� WR� WUDFH�
VXFK�FRORQL]DWLRQ�SDWWHUQ�IRU�WKH��VW���PRQWKV�RI�OLIH���

$OVR� ZH� DLPHG� DW� GHWHFWLQJ� WKH� HIIHFW� RI� SRVWSDUWXP�
PDWHUQDO�DQWLELRWLFV� LQWDNH�RQ�WKH� LQFLGHQFH�DQG�GXUDWLRQ�RI�
RUDO�PRQLOLDVLV�LQ�WKHLU�EUHDVW�IHG�EDELHV����
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5HYLHZ�RI�/LWHUDWXUH��&KDSWHU���
,1)$17�*,7�

,QWHVWLQDO�0LFURELRWD�LQ�1HRQDWHV��
7KH� IHWDO� JDVWURLQWHVWLQDO� WUDFW� LV� VWHULOH� XQWLO� ELUWK� ZKHQ�

PLFUREHV�FRORQL]H�WKH�JDVWURLQWHVWLQDO�WUDFW��DQG�D�GHQVH��FRPSOH[�
PLFURELRWD�GHYHORSV��7KLV�HQRUPRXV�FHOO�PDVV�SHUIRUPV�D�YDULHW\�
RI� DFWLYLWLHV� WKDW� DIIHFW� ERWK� WKH� LQWHVWLQDO� DQG� V\VWHPLF�
SK\VLRORJ\�� 7KH� PLFURELRWD� SURYLGHV� QXWULWLRQDO�� PHWDEROLF��
LPPXQRORJLFDO�� DQG� SURWHFWLYH� IXQFWLRQV�� 7KH� QHRQDWDO�
JDVWURLQWHVWLQDO�WUDFW�LV�DQ�RUJDQ�DW�ULVN��,QFUHDVLQJ�DZDUHQHVV�WKDW�
WKH�KXPDQ�IORUD�LV�D�PDMRU�IDFWRU�LQ�ERWK�KHDOWK�DQG�GLVHDVH�KDV�
OHG�WR�GLIIHUHQW�VWUDWHJLHV�WR�PDQLSXODWH�WKH�IORUD��)DQDUR�HW�DO���
����D���

'XULQJ� WKH� ELUWK� 3URFHVV� DQG� VKRUWO\� WKHUHDIWHU�� PLFUREHV�
IURP� WKH�PRWKHU� DQG� WKH� VXUURXQGLQJ� HQYLURQPHQW� FRORQL]H� WKH�
JDVWURLQWHVWLQDO�7UDFW�RI�WKH�LQIDQW�XQWLO�D�GHQVH��FRPSOH[�PLFUR�
ELRWD� 'HYHORSV�� 7KH� HVWDEOLVKPHQW� RI� WKH� JXW� PLFURELDO�
SRSXODWLRQ� LV� QRW� VWULFWO\� D� VXFFHVVLRQ� LQ� WKH� HFRORJLFDO� VHQVH�
UDWKHU�� WKLV� FRORQL]DWLRQ� LV� D� FRPSOH[� SURFHVV� LQIOXHQFHG� E\�
PLFURELDO� DQG� KRVW� LQWHUDFWLRQV� DV� ZHOO� DV� E\� LQWHUQDO� DQG�
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([WHUQDO� IDFWRUV�� 7KH� FOLPD[� LQWHVWLQDO� IORUD� LV� DWWDLQHG� LQ�
VXFFHVVLYH�VWDJHV��)DYLHU�HW�DO����������

3ULPDU\�SRUWDOV�RI�HQWU\�IRU�WKHVH�EDFWHULD�LQFOXGH�WKH�ELUWK�
FDQDO� GXULQJ� GHOLYHU\� DQG� FRQWDFW� ZLWK� RWKHU� KXPDQV� DQG� WKH�
VXUURXQGLQJ�HQYLURQPHQW��$IWHU�ELUWK��PDQ\�IDFWRUV�LQIOXHQFH�WKH�
W\SHV� DQG� TXDQWLWLHV� RI� LQWHVWLQDO� PLFUR� IORUD� RI� WKH� LQIDQW��
%HVLGHV� H[WULQVLF� IDFWRUV� VXFK� DV� WKH�PRWKHU
V� GLHWDU\� LQWDNH� RU�
XVH�RI�SURELRWLFV�� W\SH�RI�ELUWK��YDJLQDO�RU�VXUJLFDO���JHVWDWLRQDO�
DJH�� DQG� SULPDU\� VRXUFH� RI� QXWULWLRQ� �ERWWOH� RU� EUHDVW� IHG���
LQWULQVLF� IDFWRUV� LQFOXGLQJ� XQGHUO\LQJ� QHRQDWDO� KHDOWK��
LPPXQRORJLF� VWDWXV��JDVWURLQWHVWLQDO� WUDQVLW� WLPH��S+��DQG�VWUHVV�
DOO�DIIHFW�WKH�SURFHVV�RI�FRORQL]DWLRQ�DQG�WKH�W\SHV�RI�RUJDQLVPV�
HVWDEOLVKHG��+RRSHU����������
,QWHVWLQDO�PLFURIORUD� LQ� HDUO\� LQIDQF\�� FRPSRVLWLRQ�DQG�GHYHORSPHQW��

7KH�QHRQDWDO� LQWHVWLQDO�PLFURELRWD� LV� D� FRPSOH[�HFRV\VWHP�
FRPSRVHG� RI� QXPHURXV� JHQHUD�� VSHFLHV� DQG� VWUDLQV� RI� EDFWHULD��
7KLV�HQRUPRXV�FHOO�PDVV�SHUIRUPV�D�YDULHW\�RI�XQLTXH�DFWLYLWLHV�
WKDW�DIIHFW�ERWK�WKH�FRORQLF�DQG�V\VWHPLF�SK\VLRORJ\��,WV�SULPDU\�
DFWLYLWLHV� LQFOXGH� QXWULWLYH�� PHWDEROLF�� LPPXQRORJLFDO� DQG�
SURWHFWLYH�IXQFWLRQV��)DQDUR�HW�DO����������

7KH�LQWHVWLQDO�PLFURIORUD�LV�HVWLPDWHG�WR�KDUERXU�DERXW�����
GLIIHUHQW�PLFURELDO� VSHFLHV��PRVWO\� EDFWHULD��0RUH� WKDQ� ����RI�
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WKH�FXOWLYDEOH�IHFDO�PLFURELRWD�LV�UHSUHVHQWHG�E\���±���EDFWHULDO�
VSHFLHV��7DQQRFN����������

2WKHU� QXPHULFDO� SUHGRPLQDQW� JURXSV� DUH� ELILGREDFWHULD��
HXEDFWHULD��FORVWULGLD�DQG�ODFWREDFLOOL�DQG�WKH�SRSXODWLRQ�OHYHO�RI�
HDFK�VSHFLHV�DSSHDUV�WR�EH�GLUHFWO\�UHJXODWHG�E\�WKH�FRPSHWLWLRQ�
IRU� QXWULHQWV� DQG� E\� SK\VLFDO� VSDFH�� 2Q� WKH� RWKHU� KDQG�� VRPH�
EDFWHULD� GR� QRW� DGKHUH� WR� WKH� LQWHVWLQDO� PXFRVD� DQG� SUHIHU�
GLIIHUHQW�PLFURKDELWDWV��6FKUH]HQPHLU�DQG�GH�9UHVH���������

)RXU�GLVWLQFW�EDFWHULDO�PLFURKDELWDWV�FDQ�EH�LGHQWLILHG�LQ�WKH�
LQWHVWLQDO�WUDFW��� 3HQGHUV�HW�DO�������D���

D�� 7KH�VXUIDFH�RI�WKH�HSLWKHOLXP�FHOOV��
E��7KH�FU\SWV��
F�� 7KH�PXFRXV�JHO�OD\HU��DQG��
G��7KH�LQWHVWLQDO�OXPHQ��
7KH� FRPSRQHQWV� RI� WKH� EDFWHULDO� HFRV\VWHP� KDYH� D� KLJK�

GHJUHH�RI�KHWHURJHQHLW\�DQG�FRPSHWH�WR�RFFXS\�WKH�UHFHSWRUV�RI�
WKH�GLIIHUHQW�DGKHVLRQ�VLWHV��6FKUH]HQPHLU�DQG�GH�9UHVH���������

7KH� QRUPDO� PLFURIORUD� UHSUHVHQWV� WKH� ILUVW� OLQH� RI� GHIHQVH�
DJDLQVW�VHYHUDO�SRWHQWLDO�SDWKRJHQV�E\�GLUHFW�LQWHUIHUHQFH�ZLWK�WKH�
VHWWOHPHQW� RI� QHZO\� DUULYHG� VSHFLHV� DQG� LV� LQ� FORVH� FRQWDFW� DQG�
EDODQFH� ZLWK� WKH� GHIHQVH� V\VWHP� RI� WKH� KRVW� �(GZDGV� DQG�
3DUUHWW���������
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7KH� GLIIHUHQW� EDFWHULDO� VWUDLQV� SUHVHQW� DQ� LPSRUWDQW�

LPPXQRORJLFDO�FKDOOHQJH�WR�WKH�ZKROH�LPPXQH�V\VWHP�DQG�PD\�
LQIOXHQFH� LPPXQRORJLFDO� FKDOOHQJHV� DV� ZHOO� DV� LPPXQRORJLFDO�
WROHUDQFH��7KH�QRUPDO�KRVW�UHVLGHQW�RUJDQLVPV�HQKDQFH�KXPHUDO�
LPPXQH� UHVSRQVH�� DFWLYDWH� QRQ�VSHFLILF� KRVW� UHVLVWDQFH� WR�
SDWKRJHQV�� PRGXODWH� WKH� KRVW� LPPXQH� UHVSRQVH� WR� SRWHQWLDO�
KDUPIXO� DQWLJHQV� DQG� GRZQ�UHJXODWH� K\SHUVHQVLWLYLW\� UHDFWLRQV�
�,VRODXUL�HW�DO����������

,W� LV� LQFUHDVLQJO\� FOHDU� WKDW� WKH� JXW�DVVRFLDWHG� O\PSKRLG�
WLVVXH��ZKLFK�FRQVWLWXWHV�RQH�RI� WKH�PRVW� LPSRUWDQW�HOHPHQWV� LQ�
WKH� WRWDO� LPPXQRORJLFDO� FDSDFLW\� RI� WKH� KRVW�� LV� FUXFLDO� IRU� WKH�
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�)RUFKLOOL�DQG�:DONHU���������
3K\VLRORJLFDO�&RORQL]DWLRQ�RI�0LFURIORUD��

,Q� JHQHUDO�� LQIDQWV� DUH� LQLWLDOO\� FRORQL]HG�E\�HQWHUREDFWHULD�
DQG�JUDP�SRVLWLYH� FRFFL��ZKLFK�DUH� WKRXJKW� WR� FUHDWH�D� UHGXFHG�
HQYLURQPHQW� WKDW� LV� IDYRUDEOH� IRU� WKH� HVWDEOLVKPHQW� RI�
%DFWHURLGHV�%LILGREDFWHULXP�� DQG� &ORVWULGLXP� E\� GD\� VHYHQ�
�3DUN�HW�DO����������

,Q� IXOO�WHUP� LQIDQWV�� D� GLHW� RI� EUHDVW� PLON� LQGXFHV� WKH�
GHYHORSPHQW�RI�D�IORUD�ULFK�LQ�%LILGREDFWHULD�DQG�/DFWREDFLOOXV��


