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���/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�/WG�������
�
1R�SDUW�RI� WKLV�ZRUN�FRYHUHG�E\�FRS\ULJKW�PD\�EH�UHSURGXFHG�RU�FRSLHG�LQ�DQ\�IRUP�RU�E\�
DQ\� PHDQV� �JUDSKLF�� HOHFWURQLF� RU� PHFKDQLFDO�� LQFOXGLQJ� SKRWRFRS\LQJ�� UHFRUGLQJ�� WDSLQJ��
LQIRUPDWLRQ�UHWULHYDO�V\VWHPV��RU�RWKHUZLVH��ZLWKRXW�WKH�ZULWWHQ�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��
�
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&RQWHQWV�

�
6XPPDU\��������������������������������������������������������������������������������������������������������������������������� ��

��� ,QWURGXFWLRQ ��������������������������������������������������������������������������������������������������������������������������� ��
��� %DFNJURXQG���������������������������������������������������������������������������������������������������������������������������� ��
��� 2EMHFWLYHV ������������������������������������������������������������������������������������������������������������������������������ ��
��� 6RXUFHV�RI�,QIRUPDWLRQ ���������������������������������������������������������������������������������������������������������� ��
��� 'LVWULEXWLRQ�DQG�7D[RQRPLF�6WDWXV�RI�$��ORQJLIROLD�������������������������������������������������������������� ��

���� *OREDO�GLVWULEXWLRQ��������������������������������������������������������������������������������������������������� ��
���� 1HZ�=HDODQG�GLVWULEXWLRQ ���������������������������������������������������������������������������������������� ��
���� 7D[RQRPLF�SRVLWLRQ�RI�$FDFLD�ORQJLIROLD�LQ�1HZ�=HDODQG ����������������������������������� ���

��� &XUUHQW�6WDWH�RI�%LRORJLFDO�&RQWURO�RI�$��ORQJLIROLD�LQ�6RXWK�$IULFD���������������������������������� ���
���� 7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�)URJJDWW��+\PHQRSWHUD��3WHURPDOLGDH� ���������� ���
���� 0HODQWHULXV�YHQWUDOLV�/HD��&ROHRSWHUD��&XUFXOLRQLGDH����������������������������������������� ���

��� ,VVXHV�IRU�DQ\�)XWXUH�%LRORJLFDO�&RQWURO�3URJUDPPH�IRU�$��ORQJLIROLD�LQ�1HZ�=HDODQG���� ���
���� $UH�WKHVH�WZR�DJHQWV�VXLWDEOH" ������������������������������������������������������������������������������ ���
���� $UH�DQ\�RWKHU�DJHQWV�DYDLODEOH"����������������������������������������������������������������������������� ���
���� ,V�WKH�1HZ�=HDODQG�FOLPDWH�VXLWDEOH�IRU�WKHVH�DJHQWV"������������������������������������������ ���
���� $UH�7��DFDFLDHORQJLIROLDH�DQG�0��YHQWUDOLV�KRVW�VSHFLILF" ������������������������������������ ���
���� ,V�WKH�VRXUFH�RI�WKH�DJHQW�LPSRUWDQW"��������������������������������������������������������������������� ���

��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV������������������������������������������������������������������������������������ ���
���� 6WHSV�WRZDUG�ELRORJLFDO�FRQWURO�RI�$��ORQJLIROLD�LQ�1HZ�=HDODQG ������������������������� ���

��� $FNQRZOHGJHPHQWV ������������������������������������������������������������������������������������������������������������� ���
���� 5HIHUHQFHV����������������������������������������������������������������������������������������������������������������������� ���
�
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6XPPDU\�

�
3URMHFW�DQG�&OLHQW�
7KH�SURVSHFWV� IRU�XVLQJ�7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH� �$QGUHZV��:LOOG�� �+\PHQRSWHUD��
3WHURPDOLGDH��DQG�0HODQWHULXV�YHQWUDOLV��/HD���&ROHRSWHUD��&XUFXOLRQLGDH��WR�FRQWURO�$FDFLD�
ORQJLIROLD� �6\GQH\� JROGHQ� ZDWWOH�� LQ� 1HZ� =HDODQG� ZHUH� DVVHVVHG� IRU� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��1RUWKODQG�&RQVHUYDQF\��7KH�ZRUN�ZDV�FDUULHG�RXW�E\�5LFKDUG�+LOO�RQ�EHKDOI�
RI�/DQGFDUH�5HVHDUFK��/LQFROQ��LQ�-XQH�������
�
2EMHFWLYHV�
•� 5HVHDUFK� WKH�IHDVLELOLW\�RI�UHOHDVH�RI�7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�DQG�0HODQWDULXV�

YHQWUDOLV�IRU�WKH�ELRORJLFDO�FRQWURO�RI�$FDFLD�ORQJLIROLD��
•� (VWLPDWH�WKH�WRWDO�FRVW�RI�WKH�SURJUDPPH�IRU�WKH�UHOHDVH�RI�WKH�DJHQWV��
�
0DLQ�)LQGLQJV�
•� $FDFLD� ORQJLIROLD� LV� QDWLYH� WR� WKH� HDVWHUQ� VHDERDUG� RI� WKH�$XVWUDOLDQ�PDLQODQG�� EXW� KDV�

QDWXUDOLVHG�LQ�PDQ\�FRXQWULHV��DQG�LV�D�VHULRXV�ZHHG�LQ�6RXWK�$IULFD��
•� ,Q�1HZ�=HDODQG�LW�RFFXUV�VSRUDGLFDOO\�IURP�1RUWKODQG�WR�0RWXHND��JURZLQJ�LQ�GXQHV�DQG�

GU\�FRDVWDO�VLWHV��
•� ,W� LV� D� NH\�ZHHG� LQ� WKH�'HSDUWPHQW� RI� &RQVHUYDWLRQ� UHVHUYH� DW� .DLPDXPDX� VZDPS� LQ�

1RUWKODQG��WKUHDWHQLQJ�IORUD��IDXQD�DQG�HFRORJLFDO�SURFHVVHV��
•� $��ORQJLIROLD�LV�FORVHO\�UHODWHG�WR�$��VRSKRUDH�DQG�$��IORULEXQGD��DOO�RI�ZKLFK�ZHUH�RQFH�

VXEVSHFLHV� RI� $�� ORQJLIROLD�� 2I� WKH� RWKHU� VSHFLHV� RI� WKH� IDPLO\� 0LPRVDFHDH� LQ� 1HZ�
=HDODQG��RQO\�$��PHODQR[\ORQ�KDV�VLJQLILFDQW�HFRQRPLF�RU�HFRORJLFDO�YDOXH��

•� 7KHUH�DUH�QR�QDWLYH�VSHFLHV�RI�WKH�0LPRVDFHDH�LQ�1HZ�=HDODQG��7KH�FORVHVW�UHODWLYHV�WR�
$�� ORQJLIROLD� LQ� 1HZ� =HDODQG� DUH� 6RSKRUD�� &DUPLFKDHOLD�� &OLDQWKXV� DQG� 0RQWLJHQD�
VSHFLHV��7KHVH�EHORQJ�WR�WKH�UHODWHG�IDPLO\�)DEDFHDH��

•� &RQIOLFWV�RI�LQWHUHVW�LQ�6RXWK�$IULFD�UHVXOWHG�LQ�WKH�UHOHDVH�RI�VHHG�LQKLELWLQJ�LQVHFWV�RQO\��
$JHQWV�WKDW�DWWDFN�RWKHU�SODQW�SDUWV�KDYH�QRW�EHHQ�DVVHVVHG��

•� 7KLV� ZHHG� DSSHDUV� WR� EH� FRQWUROOHG� LQ� 6RXWK� $IULFD� E\� D� JDOO�IRUPLQJ� EXG� ZDVS��
7ULFKLORJDVWHU� DFDFLDHORQJLIROLDH�� DQG� D� VHHG�IHHGLQJ� ZHHYLO�� 0HODQWHULXV� YHQWUDOLV��
7RJHWKHU��WKHVH�DJHQWV�FDQ�LQKLELW���±�����RI�VHHG�SURGXFWLRQ�LQ�$��ORQJLIROLD��

•� 7KH�HIIHFWLYHQHVV�RI�WKH�WZR�DJHQWV�YDULHV�IURP�SODFH�WR�SODFH�LQ�6RXWK�$IULFD��3XEOLVKHG�
DFFRXQWV� VXJJHVW� WKDW� FRQWURO� LV� QRW� DFKLHYHG� LQ� DUHDV� WKDW� DUH� VLPLODU� LQ� FOLPDWH� WR�
1RUWKODQG�� WKRXJK� UHFHQW� FRPPHQWV� VXJJHVW� WKDW� FRQWURO� PD\� EH� PRUH� XQLIRUP� WKDQ�
SXEOLVKHG�DFFRXQWV�VXJJHVW���

•� 2Q� EDODQFH�� $XVWUDOLD� LV� UHFRPPHQGHG� DV� WKH� DSSURSULDWH� SODFH� LQ� ZKLFK� WR� FRQGXFW�
UHVHDUFK�LQWR�WKH�VHOHFWLRQ�DQG�VDIHW\�WHVWLQJ�RI�SRWHQWLDO�QDWXUDO�HQHPLHV�IRU�$��ORQJLIROLD�
LQ�1RUWKODQG���

�
&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�
$� UHVHDUFK� SURJUDPPH� LV� SURSRVHG� EDVHG� RQ� WKH� SUHPLVH� WKDW� WKH� SURMHFW� VKRXOG� EH�
DSSURDFKHG�IURP�ILUVW�SULQFLSOHV��$�VXUYH\�VKRXOG�EH�XQGHUWDNHQ� LQ�1HZ�=HDODQG� WR�FODULI\�
ZKDW� RUJDQLVPV� DUH� DOUHDG\� SUHVHQW� RQ�$�� ORQJLIROLD�� $VVXPLQJ� QRWKLQJ� RI� VLJQLILFDQFH� LV�
IRXQG�WKH�FRQWURO�DJHQWV�DYDLODEOH�LQ�$XVWUDOLD�VKRXOG�EH�UHDVVHVVHG��&RQWURO�DJHQWV�VKRXOG�EH�
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VRXUFHG� IURP�VLWHV� WKDW� UHVHPEOH�1RUWKODQG�FOLPDWLFDOO\�� DQG�1HZ�=HDODQG�JHQRW\SHV�RI�$��
ORQJLIROLD�PXVW�EH�VXVFHSWLEOH�WR�WKH�VHOHFWHG�DJHQWV�LQ�WKRVH�VLWHV���
�
6HYHUDO�WDVNV�KDYH�EHHQ�LGHQWLILHG�WKDW�ZRXOG�QDUURZ�WKH�VHDUFK�IRU�HIIHFWLYH�FRQWURO�DJHQWV��
DQG�FODULI\�WKH�SURVSHFWV�IRU�HIIHFWLYH�ELRORJLFDO�FRQWURO�RI�$��ORQJLIROLD�LQ�1HZ�=HDODQG��
•� 'HWHUPLQH��XVLQJ�WKH�&/,0(;�PRGHO��WKH�DUHDV�RI�$XVWUDOLD�ZLWKLQ�WKH�QDWXUDO�UDQJH�RI�

$��ORQJLIROLD�WKDW�PRVW�UHVHPEOH�1RUWKODQG���
•� 'HWHUPLQH�� XVLQJ� PROHFXODU� WHFKQLTXHV�� WKH� RULJLQ� LQ� $XVWUDOLD� RI� $�� ORQJLIROLD� IURP�

6RXWK�$IULFD�DQG�1HZ�=HDODQG��
•� 'LUHFWO\�WHVW�WKH�VXVFHSWLELOLW\�RI�1HZ�=HDODQG�$��ORQJLIROLD�WR�$XVWUDOLDQ�LQVHFW�VSHFLHV�

E\�SODQWLQJ�RXW�DQG�PRQLWRULQJ�VHHGOLQJV�LQ�$XVWUDOLD���
•� 6XUYH\� OHJXPH�VSHFLHV�DGMDFHQW� WR�KHDYLO\� LQIHVWHG�$�� ORQJLIROLD�SODQWV� LQ�6RXWK�$IULFD�

DQG�$XVWUDOLD�WR�VHDUFK�IRU�QRQ�WDUJHW�LPSDFWV��
•� 3ODQW� WKRVH� 1HZ� =HDODQG� QDWLYH� OHJXPHV� WKDW� DUH� DYDLODEOH� LQ� $XVWUDOLD� DV� ZHOO�� DQG�

PRQLWRU�WKHLU�VXVFHSWLELOLW\�WR�VHOHFWHG�FRQWURO�DJHQWV���
7KH� FRVW� RI� D� UHVHDUFK� SURJUDPPH� WR� GHYHORS� D� ELRFRQWURO� SURJUDPPH� IRU�$�� ORQJLIROLD� LV�
HVWLPDWHG�DW�����±��������RYHU�WZR�\HDUV��
�
�
�
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���,QWURGXFWLRQ�

�
7KH�SURVSHFWV� IRU�XVLQJ�7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH� �$QGUHZV��:LOOG�� �+\PHQRSWHUD��
3WHURPDOLGDH��DQG�0HODQWHULXV�YHQWUDOLV��/HD���&ROHRSWHUD��&XUFXOLRQLGDH��WR�FRQWURO�$FDFLD�
ORQJLIROLD� �6\GQH\� JROGHQ� ZDWWOH�� LQ� 1HZ� =HDODQG� ZHUH� DVVHVVHG� IRU� WKH� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��1RUWKODQG�&RQVHUYDQF\��7KH�ZRUN�ZDV�FDUULHG�RXW�E\�5LFKDUG�+LOO�RQ�EHKDOI�
RI�/DQGFDUH�5HVHDUFK��/LQFROQ��LQ�-XQH�������
�

���%DFNJURXQG�

�
$FDFLD� ORQJLIROLD� �$QGUHZV�� :LOOG��� 6\GQH\� JROGHQ� ZDWWOH�� LV� D� VKUXE� RU� VPDOO� WUHH� DOVR�
NQRZQ� DV� VDOORZ� ZDWWOH� RU� FRDVWDO� ZDWWOH�� $�� ORQJLIROLD� RQFH� EHORQJHG� WR� WKH� VXEIDPLO\�
0LPRVRLGHDH� RI� WKH� )DEDFHDH�� WKH� SHD� IDPLO\�� EXW� LV� QRZ� JHQHUDOO\� SODFHG� LQ� D� VHSDUDWH�
IDPLO\��WKH�0LPRVDFHDH���
�
$�� ORQJLIROLD� LV� QDWLYH� WR� $XVWUDOLD� �VHH� 6HFWLRQ� �� IRU� GHWDLO��� ,W� ZDV� LQWURGXFHG� WR� 1HZ�
=HDODQG� DV� DQ� RUQDPHQWDO�� DQG� QDWXUDOLVHG� EHIRUH� ����� �:HEE� HW� DO�� ������� ,W� KDV� EHFRPH�
LQYDVLYH� KHUH�� RFFXS\LQJ� GXQH� V\VWHPV� DQG� GLVWXUEHG� KDELWDWV�� PRGLI\LQJ� YHJHWDWLRQ� DQG�
HFRORJLFDO� SURFHVVHV�� ,W� FDQ� JURZ� WR� �� P� WDOO�� DQG� KDV� D� µZHHGLQHVV� VFRUH¶� RI� ��� DQG� D�
µELRORJLFDO� VXFFHVV� UDWLQJ¶� RI� ��� �KWWS���GRFLQWUDQHW�ELRZHE��� ,W� SDUWLFXODUO\� WKUHDWHQV�
UHJHQHUDWLRQ� SDWWHUQV� LQ� QDWLYH� KDELWDWV� UHFRYHULQJ� IURP� WKH� HIIHFWV� RI� ILUH��$�� ORQJLIROLD� LV�
RFFXS\LQJ�DQ�LQFUHDVLQJ�SURSRUWLRQ�RI�WKH�EHWWHU�GUDLQHG�SDUWV�RI�.DLPDXPDX�6ZDPS��+LFNV�
HW�DO���������,W�LV�WRR�ZLGHVSUHDG�IRU�FRQYHQWLRQDO�FRQWURO�WR�DFKLHYH�WKH�GHVLUHG�FRQVHUYDWLRQ�
JDLQV�WKHUH��DQG�HYHQ�LI�FRQWURO�FRXOG�EH�DFKLHYHG��WKH�WKUHDW�RI�LQYDVLRQ�IURP�LQIHVWDWLRQV�LQ�
QHLJKERXULQJ� GXQHV� DQG� JXPODQGV� LV� KLJK�� +LFNV� HW� DO�� UHFRPPHQGHG� DVVHVVPHQW� RI� WKH�
IHDVLELOLW\� RI� VHHG� VXSSUHVVLRQ�RI�$�� ORQJLIROLD� LQ�1HZ�=HDODQG�XVLQJ� WKH�NQRZQ�� HIIHFWLYH�
ELRFRQWURO� DJHQWV�� DQG� FRPSOHWLRQ� RI� D� FRVW±EHQHILW� DQDO\VLV� RQ� D� QDWLRQDO� EDVLV� WR� VHH�
ZKHWKHU�VXFK�D�SURMHFW�VKRXOG�SURFHHG���
���
$��ORQJLIROLD�ZDV�LQWURGXFHG�WR�6RXWK�$IULFD�IURP�$XVWUDOLD�DV�HDUO\�DV������WR�VWDELOLVH�VDQG�
GXQHV��EXW�ZDV�DOVR�SODQWHG�DV�DQ�RUQDPHQWDO��$V�LV�WKH�FDVH�LQ�1HZ�=HDODQG��WKH�VRXUFH�RI�
WKH� PDWHULDO� SODQWHG� LQ� 6RXWK� $IULFD� LV� QRW� NQRZQ�� ,W� EHFDPH� RQH� RI� WKH� PRVW� LPSRUWDQW�
LQYDVLYH�ZHHGV�HQGDQJHULQJ�WKH�IORULVWLFDOO\�XQLTXH�&DSH�)ORUDO�.LQJGRP�±�WKH�&DSH�I\QERV��
RU�KHDWKODQG��)LJ������'HQQLOO�HW�DO���������
�
$V�ZHOO�DV�EHLQJ�LQYDVLYH�ZHHGV�LQ�6RXWK�$IULFD��$XVWUDOLDQ�ZDWWOH�VSHFLHV�DUH�XVHG�WKHUH�IRU�
WLPEHU�� WDQQLQ�DQG�SXOSZRRG�SURGXFWV�� DQG�DUH�FRPPHUFLDOO\� LPSRUWDQW�SODQWV� �$GDLU� HW� DO��
�������7KLV�KDV�UHVXOWHG�LQ�FRQVLGHUDEOH�RSSRVLWLRQ�WR�WKH�FRQFHSW�RI�PDQDJLQJ�ZDWWOHV�XVLQJ�
ELRORJLFDO�FRQWURO��1DWXUDO�HQHPLHV�WKDW�PLJKW�DIIHFW�JURZWK�UDWHV�RU�ZRRG�TXDOLW\�RI�VSHFLHV�
WKDW�VRPH�VWDNHKROGHUV�YDOXH�� VXFK�DV�$FDFLD�PHDUQVLL� �YDOXHG�DV�D�VRXUFH�RI� WDQQLQ���KDYH�
QRW� EHHQ� VHULRXVO\� FRQVLGHUHG��$OWKRXJK� WKHUH� DUH�PDQ\� LQVHFWV� DYDLODEOH� LQ�$XVWUDOLD� WKDW�
KDYH�SRWHQWLDO�DV�ELRFRQWURO�DJHQWV� IRU�$FDFLD� VSHFLHV��RQO\�VHHG�IHHGLQJ�RU�VHHG�LQKLELWLQJ�
LQVHFWV��RU�KLJKO\�KRVW�VSHFLILF�GLVHDVHV��KDYH�EHHQ�FRQVLGHUHG�VR�IDU���
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�

��
)LJ�����7KH�&DSH�IORULVWLF�UHJLRQ��6RXWK�$IULFD��
�
�
,W�LV�WKRXJKW�WKDW�FRQWURO�RI�$��ORQJLIROLD�KDV�EHHQ�DFKLHYHG�LQ�6RXWK�$IULFD�E\�UHGXFLQJ�VHHG�
SURGXFWLRQ� E\� ��±����� XVLQJ� WZR� VHHG�LQKLELWLQJ� ELRFRQWURO� DJHQWV�� WKH� JDOO� ZDVS�
7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�)URJJDWW��+\PHQRSWHUD��3WHURPDOLGDH��DQG��WKH�VHHG�ZHHYLO�
0HODQWHULXV� YHQWUDOLV�/HD� �&ROHRSWHUD��&XUFXOLRQLGDH��� ,W� LV� FODLPHG� WKDW� WKHVH� DJHQWV�KDYH�
UHGXFHG�VHHG�SURGXFWLRQ�� OLPLWHG�DFFXPXODWLRQ�RI�VHHGV�LQ�WKH�ORQJ�OLYHG�VHHG�EDQN��DQG�VR�
UHGXFHG�WKH�DELOLW\�RI�$��ORQJLIROLD�WR�UHFRORQLVH�GLVWXUEHG�KDELWDWV��,Q�OLJKW�RI�WKHVH�FODLPV��LW�
LV� VXUSULVLQJ� WR� ILQG� WKDW� WKHUH� DUH� UHODWLYHO\� IHZ� UREXVW� SXEOLVKHG� DFFRXQWV� RI� WKH� ILHOG�
SHUIRUPDQFH� RI� WKH� DJHQWV� �HVSHFLDOO\� IRU�0�� YHQWUDOLV�� 'HQQLOO� HW� DO�� ������ DQG� WKDW� WKH�
SRSXODWLRQ�G\QDPLFV�RI�WKH�LQWHUDFWLRQ�KDYH�QRW�EHHQ�PHDVXUHG��'RQQHOO\�	�+RIIPDQ���������
�
7KLV� UHSRUW� EULHIO\� VXPPDULVHV� WKH� NQRZQ� LQIRUPDWLRQ� DERXW� WKH� ELRFRQWURO� DJHQWV� IRU� $��
ORQJLIROLD� DQG� WKHLU� SHUIRUPDQFH� LQ� 6RXWK� $IULFD�� DQG� GLVFXVVHV� WKH� LVVXHV� DIIHFWLQJ� WKH�
IHDVLELOLW\�RI�WUDQVIHUULQJ�WKH�ELRFRQWURO�V\VWHP�WR�1HZ�=HDODQG��
�

���2EMHFWLYHV�

�
•� 5HVHDUFK� WKH�IHDVLELOLW\�RI�UHOHDVH�RI�7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�DQG�0HODQWDULXV�

YHQWUDOLV�IRU�WKH�ELRORJLFDO�FRQWURO�RI�$FDFLD�ORQJLIROLD��
•� (VWLPDWH�WKH�WRWDO�FRVW�RI�WKH�SURJUDPPH�IRU�WKH�UHOHDVH�RI�WKH�DJHQWV��
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���6RXUFHV�RI�,QIRUPDWLRQ�

�
7KLV�UHSRUW�LV�EDVHG�ODUJHO\�RQ�WKH�VFLHQWLILF�SXEOLFDWLRQV�GHVFULELQJ�WKH�VXFFHVVIXO�FRQWURO�RI�
$�� ORQJLIROLD� LQ� 6RXWK� $IULFD� WKDW� DUH� OLVWHG� LQ� WKH� UHIHUHQFHV�� $� :HE� VHDUFK� ZDV� DOVR�
XQGHUWDNHQ�� ,QIRUPDWLRQ� ZDV� DFFHVVHG� IURP� WKH� &$%,� &URS� &RPSHQGLXP� DQG� RWKHU�
GDWDEDVHV��,QIRUPDWLRQ�ZDV�VRXJKW�IURP��
•� 7RQ\� *RUGRQ�� $JULFXOWXUDO� 5HVHDUFK� &RXQFLO� ±� 3ODQW� 3URWHFWLRQ� 5HVHDUFK� ,QVWLWXWH��

6WHOOHQERVFK��56$��
•� 6WHIDQ� 1HVHU�� $JULFXOWXUDO� 5HVHDUFK� &RXQFLO� ±� 3ODQW� 3URWHFWLRQ� 5HVHDUFK� ,QVWLWXWH��

3UHWRULD��56$��
•� +HOHQ� %UDLWKZDLWH�� 'HSDUWPHQW� RI� &RQVHUYDWLRQ�� &KULVWFKXUFK�� 1HZ� =HDODQG��

�

���'LVWULEXWLRQ�DQG�7D[RQRPLF�6WDWXV�RI�$��ORQJLIROLD�

�
���� *OREDO�GLVWULEXWLRQ�
7KH� JHQXV�$FDFLD� FRQWDLQV� F�� ����� VSHFLHV��PRVW� QDWLYH� WR�$XVWUDOLD� DQG�$IULFD� �:KLEOH\�
�������$��ORQJLIROLD�LV�QDWLYH�WR�$XVWUDOLD��:LWK�WKH�H[FHSWLRQ�RI�RQH�RU�WZR�RXWO\LQJ�UHFRUGV�
LQ� 4XHHQVODQG� DQG� WKH� 1RUWKHUQ� 7HUULWRU\��$�� ORQJLIROLD� RFFXSLHV� D� FRDVWDO� GLVWULEXWLRQ� LQ�
1HZ�6RXWK�:DOHV��DQG�9LFWRULD�VRXWK�RI�ODWLWXGH����6��$��ORQJLIROLD�LV�H[WHQVLYHO\�FXOWLYDWHG�
IRU�RUQDPHQWDO�SXUSRVHV��DQG�LV�SUHVXPDEO\�DGYHQWLYH�LQ�:HVW�$XVWUDOLD��6RXWK�$XVWUDOLD�DQG�
7DVPDQLD�� ,W� DSSHDUV� WR�JURZ�ZKHUH� UDLQIDOO� H[FHHGV�����PP�DQQXDOO\� �)LJ������ DQG�ZKHUH�
DYHUDJH�PD[LPXP�WHPSHUDWXUH�GRHV�QRW�H[FHHG����&��)LJ������7KH�FOLPDWH�UHTXLUHPHQWV�RI�
WKLV�VSHFLHV�KDYH�QRW�EHHQ�H[DPLQHG�LQ�GHWDLO��EXW�WKH�GLVWULEXWLRQ�LQ�$XVWUDOLD�VXJJHVWV�WKDW�
$��ORQJLIROLD� SRWHQWLDOO\� KDV� D� ZLGH� GLVWULEXWLRQ� LQ� 1HZ� =HDODQG�� HVSHFLDOO\� LQ� FRDVWDO�
KDELWDWV��
�
$��ORQJLIROLD�ZDV�LQWURGXFHG�WR�6RXWK�$IULFD�LQ������WR�VWDELOLVH�GULIW�VDQGV�RQ�WKH�&DSH�)ODWV��
,W�KDV�VLQFH�EHFRPH�DQ�LPSRUWDQW�LQYDGHU�RI�PRXQWDLQ�DQG�ULYHU�HFRV\VWHPV�LQ�WKH�6RXWKHUQ�
DQG� 6RXWKZHVWHUQ� &DSH� 3URYLQFH� �'HQQLOO� 	� 'RQQHOO\� ������� $�� ORQJLIROLD� ZDV� DOVR�
LQWURGXFHG�WR�3RUWXJDO�WR�VWDELOLVH�GXQHV��0DUFKDQWH�HW�DO���������FRQFOXGHG�WKDW�WKLV�VSHFLHV�
FKDQJHV� FRPPXQLW\� FRPSRVLWLRQ� DQG� VWUXFWXUH� RI� WKH� GXQH� HFRV\VWHPV� SURPRWLQJ�
PRQRVSHFLILF�FRPPXQLWLHV��GHFUHDVLQJ�VSHFLHV�ULFKQHVV�DQG�LQFUHDVLQJ�SODQW�FRYHU��,W�KDV�DOVR�
EHHQ� UHFRUGHG� LQ� WKH� 86$� �&$�� )/��� 'RPLQLFDQ� 5HSXEOLF�� $UJHQWLQD�� %UD]LO�� &RORPELD��
8UXJXD\�� ,WDO\�� 6SDLQ�� ,QGLD�� -DYD�� 6UL� /DQND�� .HQ\D�� 0DXULWLXV� DQG� /D� 5pXQLRQ� �,/',6�
�������
�
���� 1HZ�=HDODQG�GLVWULEXWLRQ�
$��ORQJLIROLD�DSSHDUV�WR�KDYH�QDWXUDOLVHG�LQ�1HZ�=HDODQG�EHIRUH�������:HEE�HW�DO���������,W�LV�
QRW� UHFRUGHG� ZKHWKHU� IRXQGLQJ� SODQWV� ZHUH� REWDLQHG� GLUHFWO\� IURP� $XVWUDOLD�� RU� WKURXJK�
DQRWKHU�VRXUFH�VXFK�DV�.HZ�*DUGHQV�� ,W� LV�HVWDEOLVKHG� ORFDOO\� LQ�1RUWKODQG��HVSHFLDOO\�QHDU�
.DLWDLD�� ,W� LV� ORFDOO\� HVWDEOLVKHG� LQ�$XFNODQG�&LW\�� DQG� LV� DOVR� UHSRUWHG� IURP�5XDNXUD� DQG�
:HOOLQJWRQ�&LW\�� ,Q� WKH�6RXWK� ,VODQG� LW� LV� HVWDEOLVKHG�DW�0RWXHND� ,QOHW� �:HEE�HW� DO���������
$��ORQJLIROLD�RFFXSLHV�ZDVWH�ODQG�DQG�VFUXEODQG��HVSHFLDOO\�LQ�FRDVWDO�DUHDV��,W�LV�QRW�JHQHUDOO\�
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UHJDUGHG� DV� D� ZHHG� RI� LPSRUWDQFH�� EXW� LV� D� NH\� ZHHG� LQ� WKH� FRQVHUYDWLRQ� RI� .DLPDXPDX�
VZDPS��+LFNV�HW�DO���������
�
7KH�'HSDUWPHQW�RI�&RQVHUYDWLRQ¶V�µ%LRZHE¶�DGGV�WKH�IROORZLQJ�UHFRUGV��
•� 3ROOHQ�,VODQG��5DQJLWRWR�,VODQG��$XFNODQG��
•� 2PDKD�:HWODQG�)RUHVW��:DUNZRUWK��
•� /DNH�2NDUHND��5RWRUXD�
•� 0DNDUDPHD�6FHQLF�5HVHUYH��*LVERUQH��
•� :DLRHND�*RUJH��2SRWLNL��
•� %D\�RI�,VODQGV��3XNHWL�)RUHVW��6RXWK�+RNLDQJD��%D\�RI�,VODQGV��
•� 1RUWK�7DUDQDNL�&RDVW�
•� (GZDUG¶V�%XVK�.RSDQH��+LPDWDQJL�%HDFK���3DOPHUVWRQ�1RUWK��
•� &RDVW�DW�&DVWOHFOLII��/DNH�.DLWRNH��:DQJDQXL���
�

)LJ�����'LVWULEXWLRQ�RI�$FDFLD�ORQJLIROLD�LQ�$XVWUDOLD�������UHFRUGV��SORWWHG�RQ�DQQXDO�UDLQIDOO�
GLVWULEXWLRQ� �VRXUFH�� 5R\DO� %RWDQLF� *DUGHQV�� 0HOERXUQH�� µ$XVWUDOLD¶V� 9LUWXDO� +HUEDULXP¶��
KWWS���ZZZ�UEJ�YLF�JRY�DX�FJL�ELQ�DYKSXEOLF�DYK�FJL���
�
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�
)LJ�� �� 'LVWULEXWLRQ� RI� $FDFLD� ORQJLIROLD� LQ� $XVWUDOLD� ������ UHFRUGV�� SORWWHG� RQ� DYHUDJH�
PD[LPXP�WHPSHUDWXUH�GLVWULEXWLRQ��VRXUFH��5R\DO�%RWDQLF�*DUGHQV��0HOERXUQH��µ$XVWUDOLD¶V�
9LUWXDO�+HUEDULXP¶��KWWS���ZZZ�UEJ�YLF�JRY�DX�FJL�ELQ�DYKSXEOLF�DYK�FJL���
�
�
���� 7D[RQRPLF�SRVLWLRQ�RI�$FDFLD�ORQJLIROLD�LQ�1HZ�=HDODQG�
$FDFLDV�RQFH�EHORQJHG� WR� WKH� VXEIDPLO\�0LPRVRLGHDH�RI� WKH�)DEDFHDH�� WKH�SHD� IDPLO\��EXW�
DUH�QRZ�JHQHUDOO\�SODFHG�LQ�D�VHSDUDWH�IDPLO\��WKH�0LPRVDFHDH��$��ORQJLIROLD�DQG�$��VRSKRUDH�
�/DELOO���&��0DUWLXV��IRUPHUO\�$��ORQJLIROLD�YDU��VRSKRUDH��DUH�ERWK�FXOWLYDWHG�LQ�1HZ�=HDODQG�
JDUGHQV�� 1HDUO\� DOO� QDWXUDOLVHG� PDWHULDO� FDQ� EH� UHOLDEO\� UHIHUUHG� WR� DV� $�� ORQJLIROLD� EXW�$��
VRSKRUDH� RFFDVLRQDOO\� HVFDSHV� IURP� FXOWLYDWLRQ� �:HEE� HW� DO�� ������� 7KH\� FDQ� EH�
GLVWLQJXLVKHG�E\�WKH�IROORZLQJ�IHDWXUHV��2UFKDUG�	�:LOVRQ��������
�
ORQJLIROLD� 3K\OORGHV��±���FP�ORQJ�DQG��±���PP�ZLGH��PRVWO\�EURDGHVW�QHDU�RU�EHORZ�

PLGGOH��PRVWO\�WKLQ�DQG�SOLDEOH��FRPPRQO\�QDUURZLQJ�JUDGXDOO\�WRZDUGV�
DSH[��SRGV�PRVWO\�VWUDLJKW��QHDU�FRDVWDO�WUDFWV�DQG�KLQWHUODQG�LQ�$XVWUDOLD��

�
VRSKRUDH�

�
3K\OORGHV��±���FP�ORQJ�DQG���±���PP�ZLGH��RIWHQ�WKLFN�DQG�VRPHWLPHV�
IOHVK\��PRVWO\�EURDGHVW�QHDU�RU�DERYH�PLGGOH��FRPPRQO\�QDUURZLQJ�
�DEUXSWO\�WRZDUGV�DSH[��SRGV�PRVWO\�FRLOHG�RU�FRQWRUWHG��PRVWO\�FRDVWDO�LQ�
$XVWUDOLD���

�
7KHUH�LV�D�ZLGH�UDQJH�RI�RWKHU�$FDFLD�VSHFLHV�LQ�1HZ�=HDODQG��PRVW�RI�WKHP�FXOWLYDWHG�DQG�
VROG�DV�RUQDPHQWDO�VSHFLHV��IRU�VRLO�FRQVHUYDWLRQ��DV�EHH�IRGGHU��IRU�ZRRGORWV��DQG�SRWHQWLDOO\�
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DV� ELRHQHUJ\� VRXUFHV�� :LWK� RQH� H[FHSWLRQ�� QRQH� RI� WKHVH� XVHV� LV� VLJQLILFDQW� WR� WKH� 1HZ�
=HDODQG�HFRQRP\��$FDFLD�PHODQR[\ORQ� LV�JURZQ�ZLGHO\�DV� D� VSHFLDOW\�KDUGZRRG� WUHH�� ,W� LV�
DUJXDEO\� WKH�PRVW�YDOXDEOH�RI� WKH�VSHFLHV��DOWKRXJK� LW�PDNHV�XS� OHVV� WKDQ����RI� WKH�H[RWLF�
SODQWDWLRQ�LQ�1HZ�=HDODQG���
�
1HZ�=HDODQG�KDV�QR�QDWLYH�VSHFLHV�LQ�WKH�WULEH�$FDFLDH��RU�WKH�IDPLO\�0LPRVDFHDH��7KH�PRVW�
FORVHO\�UHODWHG�QDWLYH�DQG�HQGHPLF�JHQHUD�EHORQJ�WR�WKH�)DEDFHDH�DUH��+HHQDQ�������+HHQDQ�
HW�DO���������
•� 6RSKRUD����VSHFLHV�
•� &DUPLFKDHOLD�����HQGHPLF�VSHFLHV�
•� 0RQWLJHQD�QRYDH�]HDODQGLDH��+RRN�I���+HHQDQ��
•� &OLDQWKXV�PD[LPXV�&ROHQVR��&��SXQLFHXV��*�'RQ��6RO��H[�/LQGO���
�
:DJVWDII�HW�DO���������XVHG�D�SK\ORJHQHWLF�DQDO\VLV�WR�VKRZ�WKDW�&OLDQWKXV��&DUPLFKDHOLD�DQG�
0RQWLJHQD�IRUPHG�D�VLQJOH�PRQRSK\OHWLF�FODGH���
�
$�QXPEHU�RI�RWKHU�JHQHUD�ZLWKLQ�WKH�)DEDFHDH�VXFK�DV�FORYHUV��SHDV��EHDQV�HWF��KDYH�PDMRU�
HFRQRPLF�YDOXH�LQ�1HZ�=HDODQG����
�

���&XUUHQW�6WDWH�RI�%LRORJLFDO�&RQWURO�RI�$��ORQJLIROLD�LQ�6RXWK�$IULFD�

�
���� 7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�)URJJDWW��+\PHQRSWHUD��3WHURPDOLGDH��
7KH�ELRORJ\� DQG� HFRORJ\�RI�7�� DFDFLDHIROLDH� LQ� 6RXWK�$IULFD� LV� VXPPDULVHG� E\�'HQQLOO�	�
'RQQHOO\��������DQG�'HQQLOO�HW�DO�����������
�
7�� DFDFLDHIROLDH� LV� D� VPDOO� JDOO�IRUPLQJ�ZDVS� �3WHURPDOLGDH��� ,W� LV� ODUJHO\�SDUWKHQRJHQHWLF��
PDOHV� EHLQJ� UHODWLYHO\� UDUH�� +RZHYHU�� 1HVHU� ������� UHSRUWHG� WKDW� WKH� SURSRUWLRQ� RI� PDOHV�
YDULHG�EHWZHHQ�SRSXODWLRQV� LQ�$XVWUDOLD��7KHUH� LV� RQH�JHQHUDWLRQ� HDFK�\HDU��$GXOW� IHPDOHV�
HPHUJH� IURP�VSULQJ�XQWLO�PLGVXPPHU� �2FWREHU±-DQXDU\���(DFK�ZDVS�VXUYLYHV�RQO\�DERXW���
GD\V�EXW�LQ�WKDW�WLPH�OD\V�DURXQG�����HJJV�LQWR�WKH�EXGV�WKDW�ZLOO�EHFRPH�LQIORUHVFHQFHV�LQ�
WKH� IROORZLQJ� VSULQJ� DQG� VXPPHU��$OWKRXJK�PRVW�SUHYDOHQW�RQ� UHSURGXFWLYH�EXGV� WKH�ZDVS�
VRPHWLPHV�DWWDFNV�YHJHWDWLYH�EXGV��OLPLWLQJ�VKRRW�JURZWK�DQG�ELRPDVV�DFFXPXODWLRQ��1HVHU�
������� 7KHUH� LV� HYLGHQFH� WKDW� WKLV� DWWDFN� RQ� YHJHWDWLYH� EXGV� LV� UHODWHG� WR� D� SDUWLDO� VHFRQG�
JHQHUDWLRQ� �7RQ\� *RUGRQ�� SHUV�� FRPP���� 7KH� HJJV� KDWFK� LQ� ZLQWHU�� DQG� WKH� \RXQJ� ODUYDH�
LQGXFH�WKH�SODQW�WR�SURGXFH�D�JDOO�LQVWHDG�RI�DQ�LQIORUHVFHQFH��RU�D�EUDQFK���(DFK�ODUYD�IRUPV�
D�FHOO�ZLWKLQ�WKH�JDOO��IHHGV�RQ�WKH�IOHVK\�LQWHULRU�RI�WKH�JDOO��DQG�SXSDWHV�WKHUH��*DOOLQJ�RI�D�
UHSURGXFWLYH�EXG�SUHYHQWV�WKH�GHYHORSPHQW�RI�WKH�LQIORUHVFHQFH��DQG�QR�VHHGV�IRUP��
�
,Q� HDVWHUQ� $XVWUDOLD� 7�� DFDFLDHORQJLIROLDH� KDV� EHHQ� UHFRUGHG� IURP� $FDFLD� ORQJLIROLD� YDU��
ORQJLIROLD�DQG�$��O��YDU��VRSKRUDH��1HVHU��������7KHVH�YDULDQWV�DUH�QRZ�FRQVLGHUHG�WR�EH�IXOO�
VSHFLHV� �:HEE� HW� DO�� ������� 7�� DFDFLDHORQJLIROLDH� KDV� DOVR� EHHQ� UHDUHG� IURP� JDOOV� RQ�
$��IORULEXQGD��ZKLFK�ZDV� SUHYLRXVO\� DOVR� FODVVLILHG� DV� D� YDULDQW� RI�$�� ORQJLIROLDH�� 7KHUH� LV�
DOVR� RQH� XQFRQILUPHG� UHFRUG� IURP� $�� LPSOH[D��:H� FDQ� FRQFOXGH� WKDW� 7�� DFDFLDHIROLDH� LV�
KLJKO\�KRVW�VSHFLILF�� DQG�SUREDEO\� UHVWULFWHG� WR� WKUHH�YHU\�FORVHO\� UHODWHG�KRVW�SODQW� VSHFLHV�
�1HVHU���������������
�
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)URJJDWW� QRWHG� WKDW� LQ� LWV� $XVWUDOLDQ� KRPH� UDQJH�� ZDVS� JDOOV� FRXOG� VRPHWLPHV� VXSSUHVV�
VHHGLQJ�E\�������EXW�WKLV�HIIHFW�ZDV�SDWFK\��SUHVXPDEO\�EHFDXVH�ZDVS�QXPEHUV�ZHUH�XVXDOO\�
UHJXODWHG�WR�EHORZ�RXWEUHDN�OHYHOV�E\�SDUDVLWRLGV�DQG�SUHGDWRUV��'HQQLOO�	�'RQQHOO\��������
)ROORZLQJ� LWV� UHOHDVH� LQ� 6RXWK� $IULFD�� 7�� DFDFLDHORQJLIROLDH� ZDV� GLVWULEXWHG� ZLGHO\�� DQG�
VSUHDG� UDSLGO\� IURP� WKHVH� SRLQW� VRXUFHV� �'HQQLOO�	�'RQQHOO\� ������� ,W� GRHV� QRW� DSSHDU� WR�
KDYH� WKH�SDWFK\�HIIHFWLYHQHVV� UHFRUGHG�E\�)URJJDWW�� 3DUDVLWLVP�KDV�EHHQ� UHFRUGHG� LQ�6RXWK�
$IULFD��EXW�LV�UHODWLYHO\�UDUH��'HQQLOO�	�'RQQHOO\��������
�
+RVW�VSHFLILFLW\�WHVWV�ZHUH�FRQGXFWHG�LQ�6RXWK�$IULFD�IURP������WR�������1HVHU��������7HVWV�
ZHUH� FRQGXFWHG� RQ� D� UDQJH� RI� SRWWHG� SODQWV� LQ� FDJHV�� LQFOXGLQJ� ��� $XVWUDOLDQ� DQG� VHYHQ�
$IULFDQ�$FDFLD�VSHFLHV��$ELOLW\� WR�DWWDFN�ERWK�UHSURGXFWLYH�DQG�YHJHWDWLYH�EXGV�ZDV� WHVWHG��
)HPDOHV�ZHUH�RFFDVLRQDOO\�REVHUYHG� WR�SUREH�EXGV�RI�$��PHODQR[\ORQ� LQ� WHVWV��EXW�QR�JDOOV�
GHYHORSHG�RQ�DQ\�SODQWV�RWKHU� WKDQ�$�� ORQJLIROLD��3DUDVHULDQWKHV� ORSKDQWKD�ZDV�QRW� WHVWHG��
6LQFH�LWV�UHOHDVH�LQ�6RXWK�$IULFD��7��DFDFLDHORQJLIROLDH�KDV�LQFUHDVHG�WR�HQRUPRXV�QXPEHUV��
7UHHV� RI� $�� PHODQR[\ORQ� DQG� 3�� ORSKDQWKD� JURZLQJ� LQ� WKH� YLFLQLW\� RI� KHDYLO\� JDOOHG� $��
ORQJLIROLD�KDYH�EHHQ�REVHUYHG�RFFDVLRQDOO\�WR�FDUU\�VPDOO��VSDUVHO\�GLVWULEXWHG�JDOOV��'HQQLOO�
HW� DO�� �������(IIHFWV� KDYH� SURYHQ� WR� EH� QHJOLJLEOH� DQG� WHPSRUDU\� �'HQQLOO� HW� DO�� �������1R�
RWKHU� QRQ�WDUJHW� DWWDFN� KDV� EHHQ� REVHUYHG� LQ� WKH� ILHOG�� $Q� LQGLJHQRXV� SDUDVLWRLG��
3VHXGRWRU\PXV� VS��� KDV� EHHQ� UHFRUGHG� DWWDFNLQJ�������RI� JDOO�ZDVS� ODUYDH� LQ� WKH�:HVWHUQ�
&DSH�� DQG� ��±���� LQ� WKH� (DVWHUQ� &DSH�� EXW� SDUDVLWLVP� GRHV� QRW� DSSHDU� WR� OLPLW� WKH�
HIIHFWLYHQHVV�RI�WKH�ZDVS�DV�D�ELRFRQWURO�DJHQW��'HQQLOO�HW�DO���������
�
3RG�SURGXFWLRQ�RQ�WUHHV�LV�GLVSURSRUWLRQDWHO\�LQYHUVHO\�UHODWHG�WR�WKH�SURSRUWLRQ�RI�EUDQFKHV�
JDOOHG�� VR�ZKHQ� ����RU�PRUH� EUDQFKHV� RQ� D� WUHH� DUH� JDOOHG�� SRG� SURGXFWLRQ� LV� FRPPRQO\�
UHGXFHG� E\� ���� RU� PRUH�� +HDY\� JDOO� IRUPDWLRQ� DOVR� FDXVHV� WKH� DEVFLVVLRQ� RI� PDWXUH�
SK\OORGHV�DQG�VKRRW�GLHEDFN��7KLV�UHGXFHV�JURZWK�UDWH�DQG�ELRPDVV�DFFXPXODWLRQ�LQ�WKH�WUHH��
'HQQLOO� ������� FODLPHG� WKDW� WKH� ZDVS� KDG� D� GLVSURSRUWLRQDWHO\� QHJDWLYH� HIIHFW� RQ� SODQWV�
EHFDXVH�JDOO� IRUPDWLRQ�ZDV�PRUH� UHVRXUFH� LQWHQVLYH� WKDQ�QRUPDO� JURZWK� DQG� UHSURGXFWLRQ��
GHELOLWDWLQJ� WKH� SODQW�� :KHQ� $�� ORQJLIROLD� SODQWV� DUH� XQGHU� HQYLURQPHQWDO� VWUHVV� VXFK� DV�
PRLVWXUH�GHILFLW��KHDY\�JDOOLQJ�E\�7��DFDFLDHORQJLIROLDH�FDQ�NLOO�SODQWV��'RQQHOO\�	�+RIIPDQ�
��������
�
7KLV� LQVHFW�KDV�PDUNHGO\� UHGXFHG� WKH� VHHG�SURGXFWLRQ�RI�$�� ORQJLIROLD� LQ�6RXWK�$IULFD��EXW�
KLJK� OHYHOV� RI� FRQWURO� DUH� QRW� XQLYHUVDO�� 'HQQLOO� 	� *RUGRQ� ������� DQDO\VHG� ZKHUH�
7��DFDFLDHORQJLIROLDH�ZDV�PRVW�HIIHFWLYH�LQ�6RXWK�$IULFD��$UHDV�LQ�ZKLFK�$��ORQJLIROLD�JUHZ�
ZHUH�DVVLJQHG�WR�FDWHJRULHV�XVLQJ�WKH�FOLPDWH�FODVVLILFDWLRQ�RI�:DOWHU�	�/HLWK���������+HDY\�
JDOOLQJ�ZDV� ODUJHO\� UHVWULFWHG� WR�$�� ORQJLIROLD� SODQWV� JURZLQJ� LQ� WKRVH� FRDVWDO� DUHDV� RI� WKH�
6RXWKZHVWHUQ� DQG� 6RXWKHUQ� &DSH� 3URYLQFH� WKDW� KDYH� D� 7\SH� ,9� FOLPDWH� �)LJ� ����� 7KLV� LV�
GHVFULEHG� DV� D� 0HGLWHUUDQHDQ� FOLPDWH�� ZLWK� ZLQWHU� UDLQV�� DQG� D� VKRUW� SHULRG� RI� DULGLW\� LQ�
PLGVXPPHU��*DOOLQJ�ZDV�PXFK�OHVV�LQWHQVH�DQG�OHVV�HIIHFWLYH�LQ�WKH�KRWWHU�LQODQG�YDOOH\V�WKDW�
KDYH�D�7\SH�,,,�FOLPDWH��7KLV�LV�GHVFULEHG�DV�D�VXEWURSLFDO�FOLPDWH��DQG�LQ�WKLV�FDVH�ZLWK�ORQJ�
SHULRGV� RI� DULGLW\� LQ� PLGVXPPHU�� 'HQQLOO� 	� *RUGRQ� ������� EHOLHYHG� WKDW� WKH� KLJKHU�
WHPSHUDWXUHV�LQ�WKH�LQODQG�DUHDV�FDXVHG�PRUWDOLW\�RI�7��DFDFLDHORQJLIROLDH�HJJV��EHFDXVH�HYHQ�
SODQWV�JURZLQJ� LQ� ULYHULQH� VLWXDWLRQV�ZLWK� DGHTXDWH�ZDWHU�KDG�YHU\� IHZ�JDOOV��7KH\�GLG�QRW�
EHOLHYH�WKDW�WKH�ODFN�RI�JDOOV�ZDV�UHODWHG�WR�D�FOLPDWH�GULYHQ�ODFN�RI�V\QFKURQ\�EHWZHHQ�WKH�
SUHVHQFH� RI� VXLWDEOH� EXG� SULPRUGLD� DQG� RYLSRVLWLQJ� DGXOWV� �7RQ\� *RUGRQ�� $JULFXOWXUDO�
5HVHDUFK�&RXQFLO�±�3ODQW�3URWHFWLRQ�,QVWLWXWH��6RXWK�$IULFD��SHUV��FRPP����
�
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�
)LJ�� �� � 'LVWULEXWLRQ� LQ� 6RXWK� $IULFD� RI� $FDFLD� ORQJLIROLD� �SXUSOH�� DQG� 7ULFKLORJDVWHU�
DFDFLDHORQJLIROLDH� �GDUN� EOXH��� 5XDQ� 9HOGWPDQ� XQSXEOLVKHG�
�KWWS���DFDGHPLF�VXQ�DF�]D�ERW]RR�VSDFH�YHOGWPDQ���
�
�
���� 0HODQWHULXV�YHQWUDOLV�/HD��&ROHRSWHUD��&XUFXOLRQLGDH��
7KH� ELRORJ\� DQG� HFRORJ\� RI� 0�� YHQWUDOLV� LQ� 6RXWK� $IULFD� LV� VXPPDULVHG� E\� 'HQQLOO� 	�
'RQQHOO\���������DQG�WKHLU�SDSHU�SURYLGHV�D�UHYLHZ�RI�NQRZOHGJH�WR��������
�
$�\HDU�ORQJ�VXUYH\�RI�WKH�LQVHFWV�DWWDFNLQJ�$��ORQJLIROLD� LQ�$XVWUDOLD�ZDV�FRQGXFWHG�E\�YDQ�
GHQ�%HUJ� �1HVHU�������'HQQLOO�	�'RQQHOO\��������6HYHUDO� LQVHFWV� WKDW� VKRZHG�SURPLVH� DV�
FRQWURO�DJHQWV�IRU�$��ORQJLIROLD�ZHUH�VHOHFWHG�IRU�IXUWKHU�VWXG\��$PRQJVW�WKHVH�ZDV�WKH�VHHG�
SRG�ZHHYLO�0HODQWHULXV�YHQWUDOLV���
�
0HODQWHULXV�VSHFLHV�DUH�VPDOO���±��PP��EODFN�ZHHYLOV��&XUFXOLRQLGDH���$�QXPEHU�RI�VSHFLHV�
RI�WKLV�JHQXV�DUH�NQRZQ�LQ�$XVWUDOLD��0HODQWHULXV�VSHFLHV�DUH�JHQHUDOO\�PRQRSKDJRXV��RU�DUH�
UHVWULFWHG�WR�RQH�RU�WZR�FORVHO\�UHODWHG�VSHFLHV�RI�$FDFLD��'HQQLOO�	�'RQQHOO\���������
�
:HHYLOV� IHHG� LQ�$FDFLD� IORZHUV�� DQG� WKHQ�PDWH� LQ� 6HSWHPEHU� DQG�2FWREHU�� )HPDOHV� FKHZ�
WKURXJK� WKH� GHYHORSLQJ� SRG�ZDOO� DQG� OD\� HJJV� VLQJO\� RQ� VHHGV�� /DUYDH� GHYHORS�ZLWKLQ� WKH�
VHHGV�� DQG� HPHUJH� DIWHU� ��ZHHNV�� ,I� WKH� SRGV� DUH� VWLOO� RQ� WKH� WUHH�� WKH�ZHHYLO� ODUYD� FKHZV�
WKURXJK�WKH�SRG�ZDOO�WR�HVFDSH��FUHDWLQJ�D�FKDUDFWHULVWLF�HPHUJHQFH�KROH���IDOOV�WR�WKH�JURXQG�
DQG�SXSDWHV�LQ�WKH�OLWWHU��$IWHU��±��ZHHNV��LQ�PLG�WR�ODWH�-DQXDU\�LQ�6RXWK�$IULFD��WKH�DGXOW�
ZHHYLOV�HPHUJH�IURP�WKH�VRLO��$GXOWV�UHPDLQ�LPPDWXUH�DQG�LQDFWLYH�XQWLO�$XJXVW��ZKHQ�SODQWV�
EHJLQ�WR�IORZHU��3RGV�DUH�SUHVHQW�RQ�WUHHV�IRU�RQO\�D�VKRUW�SHULRG�HDFK�\HDU��DOORZLQJ�RQO\�RQH�
JHQHUDWLRQ�DQQXDOO\��6RPH�ZHHYLOV�PD\�VXUYLYH�WR�OD\�HJJV�IRU�D�VHFRQG�\HDU��335,���������
�
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0�� YHQWUDOLV� ZDV� VHOHFWHG� DQG� LQWURGXFHG� WR� 6RXWK� $IULFD� EHIRUH� LW� EHFDPH� FOHDU� WKDW� 7��
DFDFLDHORQJLIROLDH�ZRXOG�EH�VR�VXFFHVVIXO�DW�UHGXFLQJ�VHHG�SURGXFWLRQ�RI�$��ORQJLIROLD�WKHUH�
�1HVHU�������'HQQLOO�	�'RQQHOO\��������+RVW�UDQJH�WHVWV�ZHUH�FRQGXFWHG�IURP������WR������
EHIRUH�0�� YHQWUDOLV� ZDV� LQWURGXFHG� LQ� ����� �'RQQHOO\� ������� 3RGV� IRUP� RQO\� RQ� PDWXUH�
SODQWV� RI� $IULFDQ� $FDFLD� VSHFLHV�� DQG� VR� WHVWV� FRXOG� QRW� EH� FRQGXFWHG� RQ� SODQWV� LQGRRUV��
,QVWHDG��µQR�FKRLFH¶�KRVW�UDQJH�WHVWV�ZHUH�FRQGXFWHG�E\�EDJJLQJ�ZHHYLOV�RQ�JURZLQJ�VWHPV�LQ�
WKH�ILHOG��7HQ�$XVWUDOLDQ�VSHFLHV�RI�WKH�0LPRVDFHDH�QDWXUDOLVHG�LQ�6RXWK�$IULFD�ZHUH�WHVWHG��
DV�ZHOO� DV� VL[�$FDFLD� VSHFLHV�DQG� VL[� OHJXPH�VSHFLHV� LQGLJHQRXV� WR�$IULFD��6L[� OHJXPHV�RI�
FRPPHUFLDO�LPSRUWDQFH�VXFK�DV�EHDQV��SHDV��OXSLQV�DQG�OXFHUQH�ZHUH�DOVR�WHVWHG��$��ORQJLIROLD�
ZDV�WKH�RQO\�VSHFLHV�WKDW�VXSSRUWHG�DQ\�DGXOW�IHHGLQJ�RU�RYLSRVLWLRQ�RQ�EDJJHG�EUDQFKHV��0��
YHQWUDOLV�DSSHDUV� WR�EH�PRQRVSHFLILF� �'RQQHOO\��������'HVSLWH� VXEVHTXHQW� LQWHQVH� UHVHDUFK�
LQWR� WKH� HFRORJ\� DQG� FRQWURO� RI� D� QXPEHU� $FDFLD� VSHFLHV� LQ� 6RXWK� $IULFD�� WKHUH� DUH� QR�
SXEOLVKHG�UHFRUGV�RI�0��YHQWUDOLV�DWWDFNLQJ�RWKHU�SODQW�VSHFLHV��'HQQLOO�HW�DO����������
�
0�� YHQWUDOLV� ZDV� LQWURGXFHG� WR� 6RXWK� $IULFD� IURP� $XVWUDOLD� EHJLQQLQJ� LQ� ������ DQG�
HVWDEOLVKHG� UHDGLO\� �'HQQLOO�	�'RQQHOO\� �������7�� DFDFLDHORQJLIROLDH� GHVWUR\V�PRVW� IORZHU�
EXGV� DQG� UHGXFHV� VHHG� VHW� E\�PRUH� WKDQ������ OHDYLQJ� OLWWOH� UHVRXUFH� IRU�ZHHYLOV� WR�XWLOLVH��
6RPH�SRGV�FRQWLQXH� WR�GHYHORS��HVSHFLDOO\�RQ�YLJRURXVO\�JURZLQJ�SODQWV� WKDW�DUH�QRW�XQGHU�
PRLVWXUH� VWUHVV��0�� YHQWUDOLV� DSSHDUV� WR� EH� DGHSW� DW� ILQGLQJ� WKHVH� UDUH� SRGV�� 'RQQHOO\� 	�
+RIIPDQ� ������� VKRZHG� WKDW� IHPDOHV� ZHUH� DEOH� WR� GHWHFW� SRGV� DOUHDG\� DWWDFNHG� E\�
FRQVSHFLILF�ZHHYLOV�� OLPLWLQJ�FRPSHWLWLRQ�DQG�HJJ�ZDVWDJH��7KH\�FODLPHG� WKDW�SHUFHQW� VHHG�
GDPDJH�ZDV� QRW� UHODWHG� WR� WKH� QXPEHU� RI� VHHGV� DYDLODEOH��ZKLFK� VXJJHVWV� WKDW� KHDY\� VHHG�
FURSV�ZLOO�QRW�H[KDXVW�WKH�FDSDFLW\�RI�ZHHYLO�SRSXODWLRQV�WR�VXSSUHVV�WKHP��7KH\�DOVR�IRXQG�
WKDW�ZHHYLOV�VSHQW�PRUH�WLPH�RQ�WKH�EUDQFKHV�ZLWK�WKH�PRVW�SRGV��VXJJHVWLQJ�JRRG�VHDUFKLQJ�
DELOLW\��7KHVH�FKDUDFWHULVWLFV�DOO�VXJJHVW�WKDW�0��YHQWUDOLV�LV�DQ�HIILFLHQW�VHHG�SUHGDWRU��DQG�D�
SRWHQWLDOO\� LPSRUWDQW� FRPSOHPHQWDU\� FRQWURO� DJHQW� WR� 7�� DFDFLDHORQJLIROLDH�� 2FFDVLRQDO�
SDUDVLWLVP�RI�0��YHQWUDOLV�KDV�EHHQ�UHFRUGHG�DW����VLWHV��EXW�KDV�DYHUDJHG�RQO\������RI�ZHHYLO�
ODUYDH� �'HQQLOO� HW� DO�� �������'HQQLOO� HW� DO�� ������� UHSRUWHG� WKDW� WKH� LQVHFWV�ZHUH� VSUHDGLQJ�
QDWXUDOO\�RQO\�VORZO\�IURP�UHOHDVH�VLWHV��EXW�WKDW�LQIHVWDWLRQ�UDWHV�UDQJHG�IURP������WR�������
RI�SRGV�MXVW�WKUHH�JHQHUDWLRQV�DIWHU�UHOHDVH��
�
�

���,VVXHV�IRU�DQ\�)XWXUH�%LRORJLFDO�&RQWURO�3URJUDPPH�IRU�$��ORQJLIROLD�LQ�
1HZ�=HDODQG�

�
���� $UH�WKHVH�WZR�DJHQWV�VXLWDEOH"�
%LRORJLFDO� FRQWURO� RI�ZHHGV� XVLQJ� VHHG� IHHGHUV� DIIHFWV� SODQW� SRSXODWLRQV� LQ� WZR�ZD\V��7KH�
UDWH� DQG� LQWHQVLW\� RI� D�ZHHG� LQYDVLRQ� LV� D� IXQFWLRQ� RI� VHHG� SURGXFWLRQ�� ,I� IHZHU� VHHGV� DUH�
SURGXFHG��HVWDEOLVKPHQW�GLVWDQW�IURP�WKH�VRXUFH�RI�LQIHVWDWLRQ�ZLOO�EH�OHVV�OLNHO\��DQG�VSUHDG�
RI�WKH�FRUH�LQIHVWDWLRQ�ZLOO�EH�VORZHU��7KHUH�VHHPV�OLWWOH�GRXEW�WKDW�7�DFDFLDHORQJLIROLDH�DQG�
0��YHQWUDOLV�KDYH�DOPRVW�HOLPLQDWHG�VHHG�SURGXFWLRQ�E\�$��ORQJLIROLD�LQ�PDQ\�SDUWV�RI�6RXWK�
$IULFD��DQG�WKDW�WKH\�DUH�SHUIRUPLQJ�WKLV�UROH�WKHUH��,W�LV�OHVV�FOHDU�ZKDW�HIIHFW�WKHVH�WZR�VHHG�
LQKLELWLQJ�VSHFLHV�ZLOO�KDYH�RQ�WKH�ORQJ�WHUP�SRSXODWLRQ�G\QDPLFV�RI�H[LVWLQJ�SRSXODWLRQV�RI�
$��ORQJLIROLD�LQ�6RXWK�$IULFD��'RQQHOO\�	�+RIIPDQ��������'HQQLOO�	�*RUGRQ��������UHSRUWHG�
WKDW�WKH�ZDVS�FDXVHG�VRPH�PRUWDOLW\�LQ�WUHHV�DW�����RI�VLWHV��DQG�GHILQLWHO\�UHGXFHG�ELRPDVV�
RI�WKH�ZHHG��7KLV�LV�QRW�VXIILFLHQWO\�VHYHUH�WR�DIIHFW�ORQJ�WHUP�SRSXODWLRQ�G\QDPLFV��:KHWKHU�
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SRSXODWLRQ� VXSSUHVVLRQ� LV� RFFXUULQJ�PD\�RQO\� EHFRPH� FOHDU� RQFH� WKH� ORQJ�OLYHG� VHHG� EDQN�
GHFOLQHV�WR�D�SRLQW�ZKHUH�UHFUXLWPHQW�IDLOV�WR�FRPSHQVDWH�IRU�PRUWDOLW\�RI�SDUHQW�VKUXEV��7KLV�
HIIHFW�PD\�QRW�EH�VHHQ�IRU�GHFDGHV�ZKHUH�$��ORQJLIROLD�KDV�EHHQ�SUHVHQW�IRU�DQ\�OHQJWK�RI�WLPH�
DQG�ORQJ�OLYHG�VHHG�EDQNV�DOUHDG\�H[LVW��:KLOH�WKH�HIIHFW�RI�WKH�WZR�DJHQWV�RQ�WKH�SRSXODWLRQ�
G\QDPLFV�RI�$�� ORQJLIROLD� LQ�6RXWK�$IULFD�KDV�QRW�EHHQ�PHDVXUHG�� WKHUH� LV� VWURQJ�DQHFGRWDO�
HYLGHQFH�WKDW�WKH�ZHHG�LV�OHVV�LPSRUWDQW�WKDQ�LW�RQFH�ZDV��'RQQHOO\�	�+RIIPDQ���������
�
7KH� VHTXHQWLDO� QDWXUH� RI� DWWDFN� PHDQV� WKDW� WKH� WZR� DJHQWV� FRPSOHPHQW� HDFK� RWKHU�� 7��
DFDFLDHORQJLIROLDH�LV�WKH�PRVW�HIIHFWLYH�DJHQW��DQG�DWWDFNV�UHSURGXFWLYH�VWUXFWXUHV�DW�WKH�HDUO\�
VWDJHV��VXSSUHVVLQJ�D�KLJK�SURSRUWLRQ�RI�EXGV�DOWRJHWKHU��3RGV�WKDW�IRUP�HYHQ�DIWHU�JDOO�ZDVS�
DWWDFN�DUH�WKHQ�VXVFHSWLEOH�WR�0��YHQWUDOLV��7KH�DFWLYLW\�RI�WKH�JDOO�ZDVS�YDULHV�IURP�SODFH�WR�
SODFH� DQG� SUREDEO\� IURP� \HDU� WR� \HDU��0� YHQWUDOLV� ZLOO� EH� DEOH� WR� FRPSHQVDWH� LQ� SDUW� IRU�
YDULDWLRQ�LQ�WKH�OHYHO�RI�JDOO�ZDVS�DWWDFN�DQG�DGG�VWDELOLW\�WR�FRQWURO��,I�ERWK�DJHQWV�ZHUH�WR�EH�
LQWURGXFHG�WR�1HZ�=HDODQG��IHZHU�VHHGV�ZRXOG�EH�SURGXFHG�DQQXDOO\�WKDQ�LI�HLWKHU�DJHQW�ZDV�
LQWURGXFHG�DORQH��
�
$�� ORQJLIROLD� LV� RI� OLPLWHG� GLVWULEXWLRQ� LQ� 1HZ� =HDODQG�� ERWK� JHRJUDSKLFDOO\� DQG� ORFDOO\��
5HGXFLQJ� VHHG� SURGXFWLRQ� ZRXOG� OLPLW� WKH� DFFXPXODWLRQ� RI� D� ORQJ�OLYHG� VHHG� EDQN� XQGHU�
H[LVWLQJ�SODQWV�DQG�VORZ�WKH�VSUHDG�RI�H[LVWLQJ�SRSXODWLRQV���
�
,I�HIIHFWLYH��ELRORJLFDO�FRQWURO�KDV�WKH�DGGHG�DGYDQWDJHV�RI�EHLQJ�VHOHFWLYH�DPRQJVW�VHQVLWLYH�
QDWLYH� YHJHWDWLRQ�� &RQWURO� ZRXOG� EH� VHOI�VXVWDLQLQJ� IURP� \HDU� WR� \HDU�� DQG� ODUJHO\� VHOI�
GLVWULEXWLQJ��$OWKRXJK� JDOOLQJ� E\�7�� DFDFLDHORQJLIROLDH� KDV� EHHQ� UHFRUGHG� WR� GHELOLWDWH� DQG�
HYHQ�NLOO�SODQWV��LW�LV�XQOLNHO\�WKDW�WKHVH�DJHQWV�ZRXOG�VLJQLILFDQWO\�DIIHFW�WKH�H[LVWLQJ�FURS�RI�
$��ORQJLIROLD�SODQWV��
�
���� $UH�DQ\�RWKHU�DJHQWV�DYDLODEOH"�
%HFDXVH�RI�FRQIOLFWV�RI� LQWHUHVW�EHWZHHQ�WKRVH�ZKR�ZLVK� WR�VXSSUHVV�ZDWWOHV�DQG�WKRVH�ZKR�
ZLVK�WR�XVH�WKHP��RQO\�VHHG�LQKLELWLQJ�LQVHFWV�KDYH�EHHQ�FRQVLGHUHG�DV�ELRFRQWURO�DJHQWV�IRU�
$FDFLD�VSHFLHV�VR�IDU��'HQQLOO�HW�DO���������$FDFLD�VSHFLHV�DUH�QRW�VR�KLJKO\�YDOXHG�LQ�1HZ�
=HDODQG�DQG�WKHUH�LV�QR�LPSODFDEOH�FRQIOLFW�RI�LQWHUHVW��7KHUH�VHHPV�WR�EH�QR�LPSHGLPHQW�WR�
VHHNLQJ�ELRFRQWURO�DJHQWV�WKDW�GDPDJH�YHJHWDWLYH�VWUXFWXUHV��VWHPV�WUXQNV�RU�URRWV���
�
$OWKRXJK�7��DFDFLDHORQJLIROLDH�DQG�0��YHQWUDOLV�DSSHDU�WR�EH�HIIHFWLYH�FRQWURO�DJHQWV�IRU�$��
ORQJLIROLD� LQ� 6RXWK� $IULFD�� WKHUH� KDV� EHHQ� FRQVLGHUDEOH� UHVHDUFK� WR� ILQG� HTXDOO\� HIIHFWLYH�
DJHQWV� WR� LQKLELW�VHHG�SURGXFWLRQ�RI�RWKHU�ZHHG\�ZDWWOHV��$�E\�SURGXFW�RI� WKHVH�VWXGLHV�KDV�
EHHQ�WKH�LGHQWLILFDWLRQ�RI�DGGLWLRQDO�VSHFLHV�WKDW�DWWDFN�$��ORQJLIROLD��1RWDEOH�DPRQJVW�WKHVH�
DUH�WKH�FHFLGRP\LLG�IO\�'DVLQHXUD�DFDFLDHORQJLIROLDH��6NXVH���$GDLU�HW�DO��������.ROHVLN�HW�
DO�� ������� DQG� VHHG�IHHGLQJ� HXU\WRPLG�ZDVSV�%UXFKRSKDJXV� VSS�� �1HVHU�	�3ULQVORR��������
9DQ�GHQ�%HUJ�LGHQWLILHG�RWKHU�VSHFLHV�WKDW�DWWDFN�$��ORQJLIROLD�LQ�$XVWUDOLD��H�J�YDQ�GHQ�%HUJ�
������VHH�'HQQLOO�HW�DO��������7KH�IXOO�DUUD\�RI�SRWHQWLDO�ELRFRQWURO�DJHQWV� IRU�$�� ORQJLIROLD�
VKRXOG�EH�LGHQWLILHG�IURP�WKH�OLWHUDWXUH��DQG�DVVHVVHG�EHIRUH�ILQDOO\�FRQILUPLQJ�WKH�GLUHFWLRQ�
RI�DQ\�IXWXUH�ELRORJLFDO�FRQWURO�SURJUDPPH��
�
���� ,V�WKH�1HZ�=HDODQG�FOLPDWH�VXLWDEOH�IRU�WKHVH�DJHQWV"�
7��DFDFLDHORQJLIROLDH�DSSHDUV�WR�EH�PRVW�HIIHFWLYH�LQ�WKH�FRDVWDO�DUHDV�RI�WKH�6RXWKHUQ�&DSH�
3URYLQFH�RI�6RXWK�$IULFD�WKDW�KDYH�D�PLOG�0HGLWHUUDQHDQ�FOLPDWH��'HQQLOO�	�*RUGRQ��������
7KH� KRVW� SODQW� DSSHDUV� WR� SURGXFH� JDOOV�PRVW� DEXQGDQWO\� LQ� DUHDV�ZKHUH� WKHUH� LV� D� �VKRUW��
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SHULRG�RI�DULGLW\�LQ�PLGVXPPHU��7KHVH�FOLPDWHV�DUH�FDWHJRULVHG�E\�:DOWKHU�	�/HLWK��������DV�
7\SH�,9�FOLPDWHV��*DOOV�DUH�OHVV�DEXQGDQW�LQ�KRWWHU�LQODQG�FOLPDWHV���
�
:DOWHU� 	� /HLWK� ������� GHVFULEHG� ZDUP� WHPSHUDWH�� KXPLG� FOLPDWHV�� ZLWK� UHODWLYHO\� HYHQ�
UDLQIDOO�DQG�QR�DULG�SHULRG��DV�7\SH�9�FOLPDWHV��'HQQLOO�	�*RUGRQ��������GLG�QRW�FRPPHQW�
RQ�WKH�SHUIRUPDQFH�RI�WKH�ZDVS�LQ�7\SH�9�FOLPDWH�DUHDV��EXW�IURP�WKH�)LJXUHV�SUHVHQWHG�LQ�
WKHLU�SDSHU�� LW� DSSHDUV� WKDW� WKH�DJHQW�GLG�QRW�SHUIRUP�ZHOO� LQ� WKLV�FOLPDWH� W\SH��7KH�PDUJLQ�
EHWZHHQ� KLJK� ZDVS� LPSDFW� DQG� OHVVHU� LPSDFW� FRLQFLGHV� DSSUR[LPDWHO\� ZLWK� WKH� PDUJLQ�
EHWZHHQ�7\SH�,9�DQG�7\SH�9�FOLPDWH�LQ�6RXWK�$IULFD��'HQQLOO�	�*RUGRQ��������7KH�SDWWHUQ�
RI� LQIHVWDWLRQ� REVHUYHG� E\�'HQQLOO�	�*RUGRQ� ������� DSSDUHQWO\� VWLOO� KROGV� WRGD\�� )LJXUH� ��
VKRZV� WKH� GLVWULEXWLRQ� RI� $�� ORQJLIROLD� LQ� 6RXWK� $IULFD�� DQG� WKH� VLWHV� DW� ZKLFK� 7��
DFDFLDHORQJLIROLDH� DSSHDUV� WR� EH� DFWLYH�� &RQWURO� LV� VWLOO� EHLQJ� DFKLHYHG� ODUJHO\� RQ� FRDVWDO�
DUHDV��DQG�QRW�LQODQG��7KLV�VXJJHVWV�HLWKHU�WKDW�7��DFDFLDHIROLDH�FDQQRW�EXLOG�WR�ODUJH�HQRXJK�
QXPEHUV�LQODQG�LQ�6RXWK�$IULFD�WR�SURGXFH�PDQ\�JDOOV��RU�WKDW�$��ORQJLIROLD�SODQWV�JURZLQJ�LQ�
D�7\SH�9�FOLPDWH��ZLWKRXW�VXPPHU�ZDWHU�VWUHVV��GR�QRW�UHVSRQG�WR�ZDVS�DWWDFN�E\�SURGXFLQJ�
VXFK�ODUJH�RU�QXPHURXV�JDOOV���
�
7KH� SUHGRPLQDQW� FOLPDWH� W\SH� LQ� WKH�1RUWK� ,VODQG� RI�1HZ�=HDODQG� LV� 7\SH�9��ZLWK� VRPH�
YDULDQWV��:DOWHU�	�/HLWK��������2Q�H[LVWLQJ�NQRZOHGJH�WKHUH�GRHV�QRW�DSSHDU�WR�EH�D�FORVH�
PDWFK�EHWZHHQ�WDUJHW�DUHDV�RI�1HZ�=HDODQG��VXFK�DV�1RUWKODQG��DQG�WKH�DUHDV�LQ�6RXWK�$IULFD�
ZKHUH�7��DFDFLDHORQJLIROLDH�LV�NQRZQ�WR�EH�HIIHFWLYH��+RZHYHU��6WHIDQ�1HVHU��SHUV��FRPP���
DQG�RWKHUV�FRQWHQG�WKDW�WKLV�LQWHUSUHWDWLRQ�LV�RXWGDWHG��WKDW�WKH�LPSDFW�RI�WKH�DJHQWV�LQ�6RXWK�
$IULFD�LV�XQGHUVWDWHG��DQG�WKDW�DGYHUVH�HIIHFWV�RQ�$��ORQJLIROLD�DUH�PRUH�SUHYDOHQW�WKDQ�IRUPDO�
UHFRUGV�VXJJHVW��'U�1HVHU�VXJJHVWV� WKDW�6RXWK�$IULFDQ�7��DFDFLDHORQJLIROLDH�DUH�VXIILFLHQWO\�
SODVWLF� WR� WKULYH� LQ� WKH� 1HZ� =HDODQG� FOLPDWH�� 7KLV� ZRXOG� QHHG� WR� EH� FRQILUPHG� EHIRUH�
FRPPLWWLQJ�VLJQLILFDQW�UHVRXUFHV�WR�6RXWK�$IULFD�DV�WKH�VRXUFH�RI�DJHQWV��
�
���� $UH�7��DFDFLDHORQJLIROLDH�DQG�0��YHQWUDOLV�KRVW�VSHFLILF"�
*DOO�IRUPLQJ� ZDVSV� VXFK� DV� 7�� DFDFLDHORQJLIROLDH� DUH� UHQRZQHG� IRU� EHLQJ� KLJKO\� KRVW�
VSHFLILF�� ,Q� LWV� KRPH� UDQJH�� WKLV�ZDVS�KDV� RQO\� EHHQ�NQRZQ� WR� IRUP�JDOOV� RQ� WKUHH� FORVHO\�
UHODWHG��DQG�SUHYLRXVO\�FRQVSHFLILF��VSHFLHV�� �$�� ORQJLIROLD��$��VRSKRUDH��DQG�$�� IORULEXQGD��
+RVW� UDQJH� WHVWV� UHSRUWHG� E\�1HVHU� �������ZHUH� GHWDLOHG�� EXW�ZHUH� UHVWULFWHG� WR� D� UDQJH� RI�
$FDFLD�VSHFLHV�RI�$XVWUDOLDQ�DQG�$IULFDQ�RULJLQ��1R�JDOOV�ZHUH�UHFRUGHG�RQ�DQ\�SODQW�H[FHSW�
WKH�WDUJHW��FRQILUPLQJ�WKH�H[WHQVLYH�REVHUYDWLRQV�LQ�WKH�KRPH�UDQJH��'HQQLOO�HW�DO���������7��
DFDFLDHORQJLIROLDH�ZDV�QHYHU� WHVWHG�DJDLQVW�HFRQRPLF� OHJXPHV��EXW� WKH�SRVVLELOLW\�RI�DWWDFN�
RQ� KHUEDFHRXV� OHJXPHV� LV� VR� UHPRWH� WKDW� WHVWLQJ� QHHG� RQO\� EH� OLPLWHG�� 7HVWV� RQ�
&KDPDHF\WLVXV�SDOPHQVLV�PD\�EH�QHFHVVDU\��
�
$FDFLD� VSHFLHV�ZHUH�RQFH�DVVLJQHG� WR� WKH� VXEIDPLO\�0LPRVRLGHDH�RI� WKH�)DEDFHDH��EXW�DUH�
QRZ� SODFHG� LQ� WKH� IDPLO\� 0LPRVDFHDH�� $�� PHODQR[\ORQ� LV� D� YDOXHG� WLPEHU� WUHH� IRU� 1HZ�
=HDODQG� IRUHVWHUV�� 2FFDVLRQDO� JDOOV� KDYH� EHHQ� GLVFRYHUHG� RQ� WKLV� QRQ�WDUJHW� KRVW� LQ� 6RXWK�
$IULFD��DQG� LW�ZRXOG�EH� LPSRUWDQW� WR�DVVHVV� WKH�VLJQLILFDQFH�RI� WKH� ULVN� WR� WKLV� VSHFLHV� LI�7��
DFDFLDHORQJLIROLDH�ZDV�SURSRVHG�IRU�LQWURGXFWLRQ�WR�1HZ�=HDODQG��2WKHU�$FDFLD�VSHFLHV�DUH�
SODQWHG�LQ�1HZ�=HDODQG�HLWKHU�DV�VRLO�SURWHFWLRQ�SODQWV��RU�PLQRU�RUQDPHQWDO�VSHFLHV��6HYHUDO�
DUH�PLQRU�ZHHGV��,W�LV�XQOLNHO\�WKDW�DQ\�ZRXOG�EH�FRQVLGHUHG�RI�PDMRU�HFRQRPLF�RU�HFRORJLFDO�
YDOXH���
�
,W� LV� FHUWDLQ� WKDW� 7�� DFDFLDHORQJLIROLDH� ZRXOG� DWWDFN� $�� ORQJLIROLD�� $�� VRSKRUDH�� DQG� $��
IORULEXQGD�LQ�1HZ�=HDODQG�EXW�DWWDFN�RQ�DQ\�RWKHU�QRQ�WDUJHW�VSHFLHV�LV�KLJKO\�XQOLNHO\��
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�
0��YHQWUDOLV�ZDV� WHVWHG�RQ�D� UDQJH�RI� FORVHO\� UHODWHG�$FDFLD�VSHFLHV�� DQG� UHODWHG�HFRQRPLF�
OHJXPHV� LQ�6RXWK�$IULFD��/LNH�7��DFDFLDHORQJLIROLDH� LW�ZDV� HVVHQWLDOO\�PRQRSKDJRXV�RQ�$��
ORQJLIROLD��'RQQHOO\���������
�
(YHQ�ZLWKRXW�IXUWKHU�UHVHDUFK��LW� LV�FOHDU� WKDW� WKH�ULVN�SRVHG�E\�WKH�FRQWURO�DJHQWV�WR�YDOXHG�
SODQWV� LQ�1HZ�=HDODQG�ZRXOG� EH�PLQLPDO�� 7KHUH� LV� VFLHQWLILF� MXVWLILFDWLRQ� WR� FODLP� WKDW� QR�
IXUWKHU�KRVW�UDQJH�WHVWLQJ�LV�UHTXLUHG�IRU�HLWKHU�DJHQW��EXW�LW�LV�GRXEWIXO�ZKHWKHU�WKLV�ZRXOG�EH�
DFFHSWDEOH� WR� VWDNHKROGHUV� RU� UHJXODWRU\� DXWKRULWLHV�� 7KH� VSHFLHV� RI� WKH� IDPLO\� )DEDFHDH�
LQGLJHQRXV� WR�1HZ�=HDODQG� EHORQJ� WR� IRXU� JHQHUD��6RSKRUD��&OLDQWKXV��&DUPLFKDHOLD�� DQG�
0RQWLJHQD�QRYDH�]HDODQGLDH��:DJVWDII�HW�DO���������VKRZHG�WKDW�&OLDQWKXV�DQG�&DUPLFKDHOLD�
KDG�D�FRPPRQ�OLQHDJH��DQG�DUH�FORVH� WR�0RQWLJHQD��7KLV�VKRXOG�OLPLW� WKH�QXPEHU�RI�SODQWV�
IURP�WKLV�JURXSLQJ�WKDW�UHTXLUH�WHVWLQJ��$Q\�KRVW�UDQJH�WHVWV�FRXOG�WKHUHIRUH�EH�UHVWULFWHG�WR�
�±���VSHFLHV��PRVWO\�FRPSULVLQJ�1HZ�=HDODQG�QDWLYH�OHJXPHV���
�
+RVW�UDQJH� WHVWV� IRU� WKHVH� DJHQWV� ZLOO� EH� WHFKQLFDOO\� FKDOOHQJLQJ�� 7�� DFDFLDHORQJLIROLDH�
IHPDOHV�OD\�HJJV�LQWR�GHYHORSLQJ�EXGV�WKDW�UHPDLQ�LQ�VLWX�IRU��±���PRQWKV�EHIRUH�GHYHORSLQJ��
3URYLGLQJ� SODQWV�ZLWK� UHSURGXFWLYH� EXGV� IRU� RYLSRVLWLRQ� DQG�RU� GHYHORSPHQW� WHVWV� DQG� WKHQ�
PDLQWDLQLQJ� KHDOWK\� SODQWV� IRU� WKLV� SHULRG� LQ� VHFXUH� FRQWDLQPHQW� ZRXOG� EH� GLIILFXOW��
2YLSRVLWLRQ� WHVWV�XVLQJ�0��YHQWUDOLV� FRXOG�EH�FRQGXFWHG�RQ�GHWDFKHG�SRGV�� ,W�ZRXOG�QRW�EH�
SRVVLEOH�WR�SUHVHQW�SRGV�LQ�VLWX�RQ�JURZLQJ�SODQWV��7R�RYHUFRPH�WKHVH�SUREOHPV��WHVWV�VKRXOG�
EH� FRQGXFWHG�RXWGRRUV� LQ�6RXWK�$IULFD�RU�$XVWUDOLD� DV� IDU� DV� SRVVLEOH��)LHOG� VXUYH\V� FRXOG�
DOVR�HOXFLGDWH�WKH�QDWXUDO�KRVW�UDQJH�RI�WKH�DJHQWV��
�
���� ,V�WKH�VRXUFH�RI�WKH�DJHQW�LPSRUWDQW"�
6XFFHVVIXO�ELRORJLFDO�FRQWURO�UHTXLUHV�WKDW�DJHQWV�HVWDEOLVK��DQG�WKHQ�DFKLHYH�SRSXODWLRQV�WKDW�
DUH�ODUJH�HQRXJK�WR�DGYHUVHO\�DIIHFW�WKH�WDUJHW�SODQW��7KH�FKDQFHV�RI�WKLV�DUH�JUHDWHVW�ZKHQ��
•� WKH�PDMRULW\� RI� HJJ�OD\LQJ� IHPDOH� DJHQWV� DUH� SUHVHQW� DW� WKH� WLPH�ZKHQ� WKH� SODQW� EHDUV�

KLJK�TXDOLW\��VXVFHSWLEOH�VWUXFWXUHV�RQ�ZKLFK�WKH�DJHQW�FDQ�OD\�HJJV��DQG�ZKHQ��
•� FOLPDWLF�FRQGLWLRQV�IDYRXU�WKH�VXUYLYDO�DQG�QRUPDO�EHKDYLRXU�RI�WKH�DJHQWV���
�
7KH�OLIH�KLVWRU\�RI�D�SODQW�LV�GULYHQ�E\�WKH�LQWHUDFWLRQ�EHWZHHQ�SODQW�SK\VLRORJ\��RU�JHQRW\SH��
DQG�FOLPDWH��ZKLOH�LQVHFW�OLIH�KLVWRU\�LV�ODUJHO\�GULYHQ�E\�FOLPDWH��6RPH�SODQW�JHQRW\SHV�FDQ�
DOVR�EH� UHVLVWDQW�RU� WROHUDQW� WR� LQVHFW� DWWDFN��&KRRVLQJ� DJHQWV� WR� HQVXUH� V\QFKURQ\�RI� WKHVH�
SURFHVVHV�FDQ�VRPHWLPHV�EH�GLIILFXOW���
�
7KHUH� KDYH� EHHQ�PDQ\� H[DPSOHV�ZKHUH� SRSXODWLRQV� RI� FRQWURO� DJHQWV� WUDQVIHUUHG� IURP� WKH�
KRPH� UDQJH� WR� WKH� WDUJHW� UDQJH� KDYH� IDLOHG�� SUREDEO\� GXH� WR� WKH� ODFN� RI� FRPSDWLELOLW\� RU�
GHYHORSPHQWDO�V\QFKURQ\�EHWZHHQ�DJHQW�DQG�ZHHG��7KLV�FDQ�EH�RYHUFRPH�HLWKHU�E\�HQVXULQJ�
WKDW� WKH� DJHQW� SRSXODWLRQ� RULJLQDWHV� IURP� WKH� VDPH� UHJLRQ� DV� WKH� SODQW� JHQRW\SH�� RU� E\�
VRXUFLQJ�DJHQWV�IURP�D�VXIILFLHQWO\�ODUJH�JHQH�SRRO�RU�UDQJH�RI�VRXUFHV�WKDW�WKHUH�LV�HQRXJK�
YDULDWLRQ�LQ�DJHQW�SKHQRORJ\�WR�FRYHU�YDULDWLRQ�LQ�WKH�OLIH�KLVWRU\�RI�WKH�WDUJHW�ZHHG���
�
7KHUH� DUH� WZR� SRVVLEOH� VRXUFHV� IRU� IRXQGLQJ� SRSXODWLRQV� RI� 7�� DFDFLDHORQJLIROLDH� DQG�
0��YHQWUDOLV�� 6RXWK� $IULFD� RU� $XVWUDOLD�� 0�� YHQWUDOLV� IHPDOHV� DUH� ORQJ�OLYHG�� EXW� FDQQRW�
EHFRPH�UHSURGXFWLYH�XQWLO� IHPDOHV�IHHG�RQ�$�� ORQJLIROLD�SROOHQ��'RQQHOO\��������:KHQHYHU�
$�� ORQJLIROLD� IORZHUV�� WKH� OLIH� KLVWRULHV� RI� SODQW� DQG�ZHHYLO� DUH� DXWRPDWLFDOO\� V\QFKURQLVHG��
7KHUH�DUH�QR�OLWHUDWXUH�UHFRUGV�RI�SRSXODWLRQV�RI�$��ORQJLIROLD�EHLQJ�GLIIHUHQWLDOO\�DFFHSWDEOH�
WR�0��YHQWUDOLV��1HZ�=HDODQG�SRSXODWLRQV�VKRXOG�EH�VXVFHSWLEOH�WR�ZHHYLOV�IURP�DQ\�VRXUFH��
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DV� ORQJ� DV� WKH� FOLPDWLF� FRQGLWLRQV�PDWFK� WKRVH� LQ�1RUWKODQG�� DQG�ZHHYLOV� FDQ� VXUYLYH� DQG�
SHUIRUP�ZHOO�WKHUH���
�
8QOLNH�WKH�ZHHYLO��7��DFDFLDHORQJLIROLDH�DGXOWV�RQO\�ODVW��±��GD\V��DQG�LQ�WKDW�WLPH�PXVW�ILQG�
$��ORQJLIROLD�IORZHU�EXGV�DW�WKH�FRUUHFW�VWDJH�WR�DWWDFN��6XFK�EXGV�DUH�SUHVHQW�IRU�OHVV�WKDQ�D�
PRQWK� HDFK� \HDU�� ,Q� WKLV� FDVH�� V\QFKURQ\� EHWZHHQ� KLJK� ZDVS� SRSXODWLRQV� DQG� SHDN�
VXVFHSWLELOLW\�RI�EXGV�LV�FUXFLDO�WR�WKH�VXFFHVVIXO�VXSSUHVVLRQ�RI�VHHG�SURGXFWLRQ��
�
1HVHU� ������� UHSRUWHG� WKDW� WKH� LQFLGHQFH� DQG� VHYHULW\� RI� 7�� DFDFLDHORQJLIROLDH� DWWDFN� LQ�
$XVWUDOLD� VHHPHG� WR� YDU\� IURP� SRSXODWLRQ� WR� SRSXODWLRQ�� 6RPHWLPHV� VLQJOH� SODQWV� LQ� D�
SRSXODWLRQ�ZHUH�KHDYLO\�JDOOHG�FRPSDUHG�ZLWK�QHLJKERXULQJ�WUHHV��+H�ULJKWO\�VXJJHVWHG�WKDW�
GLIIHUHQWLDO� SDUDVLWLVP� DQG� SUHGDWLRQ� LQ� $XVWUDOLD� FRXOG� \LHOG� WKLV� SDWWHUQ�� 9DULDWLRQ� PLJKW�
DOVR�EH�H[SODLQHG�E\�WKH�SK\VLRORJLFDO�VWDWH�RI�WKH�SODQW�GXULQJ�JDOO�IRUPDWLRQ��7KH�IUHTXHQF\�
RI�PDOHV�LQ�$XVWUDOLDQ�SRSXODWLRQV�RI�WKLV�ODUJHO\�SDUWKHQRJHQHWLF�VSHFLHV�DOVR�YDULHV��1HVHU�
�������7KHVH�REVHUYDWLRQV�VXJJHVW�VLJQLILFDQW�JHQRW\SLF�YDULDWLRQ�EHWZHHQ�ZDVS�SRSXODWLRQV��
7KHUH�LV�D�SRVVLELOLW\�WKDW�JHQRW\SLF�YDULDWLRQ�H[LVWV�ERWK�LQ�VXVFHSWLELOLW\�DPRQJVW�WUHHV�DQG�
KRVW�ILQGLQJ�FDSDFLW\�DPRQJVW�SRSXODWLRQV�RI�JDOO�ZDVSV��,I�WKLV�LV�VR��WKH�KLJK�OHYHO�RI�VHHG�
VXSSUHVVLRQ�REVHUYHG� LQ�6RXWK�$IULFD�PD\�UHIOHFW�D�VHUHQGLSLWRXV�PDWFK�EHWZHHQ�ZHHG�DQG�
JDOO�ZDVS�JHQRW\SHV���
�
$��ORQJLIROLD�ZDV�LQWURGXFHG�WR�6RXWK�$IULFD�DV�HDUO\�DV�������DQG�WKH�VRXUFH�RI�WKH�VHHG�LV�
QRW�NQRZQ��7KH�ZDVSV�UHOHDVHG�LQ�6RXWK�$IULFD�ZHUH�VRXUFHG�IURP�DW�OHDVW�ILYH�VLWHV�IURP�WKH�
HDVW�FRDVW�RI�$XVWUDOLD��LQFOXGLQJ�D�SRSXODWLRQ�UHDUHG�IURP�$��IORULEXQGD�LQ�7DVPDQLD��1HVHU�
�������7KLV�LV�D�ZLGH�JHQRW\SLF�SRRO��EXW�LW�LV�QRW�NQRZQ�ZKHWKHU�ZDVSV�IURP�DOO�SURYHQDQFHV�
KDYH� HVWDEOLVKHG� LQ� 6RXWK�$IULFD�� RU�ZKHUH�� ,I� DJHQW� RU�ZHHG� JHQRW\SH� LV� LPSRUWDQW� LQ� WKH�
TXDOLW\�RI�FRQWURO�LQ�6RXWK�$IULFD��WKHQ�LW�FDQQRW�EH�DVVXPHG�WKDW�1HZ�=HDODQG�$��ORQJLIROLD�
ZRXOG�EH�FRQWUROOHG�E\�JDOO�ZDVSV�VRXUFHG�IURP�WKHUH��7KH�RSWLRQV�DYDLODEOH�WR�GHWHUPLQH�WKLV�
DUH� WR� LQWURGXFH� WKH�DJHQW� WR�1HZ�=HDODQG�DQG�DVVHVV� LW� LQ� VLWX��SODQW�$�� ORQJLIROLD� RI�1HZ�
=HDODQG�RULJLQ� LQ�6RXWK�$IULFD�RU�$XVWUDOLD�DQG�GLUHFWO\�PHDVXUH�OHYHOV�RI�DWWDFN��RU� LJQRUH�
6RXWK� $IULFD� DQG� VHOHFW� QHZ� ZDVS� SRSXODWLRQV� IURP� RQH� RU� PRUH� $XVWUDOLDQ� VLWHV� ZLWK�
FOLPDWHV�VLPLODU�WR�WKDW�RI�1RUWKODQG��
�

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

�
���� 6WHSV�WRZDUG�ELRORJLFDO�FRQWURO�RI�$��ORQJLIROLD�LQ�1HZ�=HDODQG�
7KH�VWHSV�LQ�D�SRWHQWLDO�ELRORJLFDO�FRQWURO�SURJUDPPH�IRU�$��ORQJLIROLD�LQYROYLQJ�WZR�FRQWURO�
DJHQWV�ZRXOG�EH�DV�IROORZV��
��� 6XUYH\�SODQW�LQ�1HZ�=HDODQG�WR�FKHFN�ZKDW�LV�DOUHDG\�KHUH�
����6HOHFW�FRQWURO�DJHQWV�
����&RPSOHWH�VDIHW\�WHVWLQJ��
����$SSO\�IRU�SHUPLVVLRQ�WR�UHOHDVH�DJHQWV�
����,PSRUW��TXDUDQWLQH��UHDU�DQG�UHOHDVH�DJHQWV�
����0RQLWRU�RXWFRPHV��
�
6HOHFWLRQ�DQG�VDIHW\�WHVWLQJ�RI�FRQWURO�DJHQWV�FRXOG�EH�FRPSOHWHG�HLWKHU�LQ�6RXWK�$IULFD�RU�LQ�
$XVWUDOLD�� 2Q� EDODQFH�� $XVWUDOLD� LV� UHFRPPHQGHG� DV� WKH� EHVW� VLWH� IRU� UHVHDUFK� LQWR� WKH�
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VHOHFWLRQ�DQG�VDIHW\�WHVWLQJ�RI�FRQWURO�DJHQWV��7KH�JHQRW\SH�RU�JHQRW\SHV�RI�WKH�WZR�FRQWURO�
DJHQWV� LQWURGXFHG� LQWR� 6RXWK� $IULFD� DUH� NQRZQ� WR� VHYHUHO\� GDPDJH� WKH� WDUJHW� SODQW�� DQG�
DOWKRXJK�ERWK� VSHFLHV�KDYH�DWWUDFWHG� ORFDO�SDUDVLWRLGV�� WKH\�PD\�EH� IUHH�RI� FU\SWLF�GLVHDVHV�
WKDW� PLJKW� RWKHUZLVH� OLPLW� VXFFHVV�� 7KH� DJHQWV� DUH� ZHOO� NQRZQ�� DEXQGDQW�� DQG� HDVLO\�
GLVWLQJXLVKHG�IURP�RWKHU�VSHFLHV��7KHVH� IDFWRUV�ZRXOG�PDNH�6RXWK�$IULFD�D�JRRG�VRXUFH�RI�
DJHQWV��2Q�WKH�RWKHU�KDQG��WKH�DELOLW\�RI�7��DFDFLDHORQJLIROLDH�JHQRW\SHV�IURP�6RXWK�$IULFD�WR�
SHUIRUP�ZHOO� LQ�1RUWKODQG�UHPDLQV�XQFHUWDLQ��DQG�RQO\� WKH� WZR�FRQWURO�DJHQWV�DUH�DYDLODEOH�
WKHUH��&RVWV�RI�WUDYHO�WR�FRQGXFW�UHVHDUFK�LQ�6RXWK�$IULFD�ZRXOG�EH�KLJK��DOWKRXJK�LQ�FRXQWU\�
FRVWV�ZRXOG�EH� ORZ���&RQGXFWLQJ� WKLV� UHVHDUFK� LQ�$XVWUDOLD�ZRXOG� DOORZ� VSHFLHV�RWKHU� WKDQ�
7��DFDFLDHORQJLIROLDH�DQG�0��YHQWUDOLV� WR�EH�FRQVLGHUHG�DV�SRWHQWLDO�FRQWURO�DJHQWV��UHVHDUFK�
VLWHV�FRXOG�EH�VHOHFWHG�WKDW�DUH�FOLPDWLFDOO\�PDWFKHG�ZLWK�1RUWKODQG��DQG�LW�LV�OLNHO\�WKDW�WKH�
ULVN� WR� 1HZ� =HDODQG� QDWLYH� VSHFLHV� �VXFK� DV� N ZKDL� 6RSKRUD� PLFURSK\OOD�� UHVLGHQW� LQ�
$XVWUDOLD�FRXOG�EH�WHVWHG�LQ�WKH�ILHOG��7UDYHO�FRVWV�ZRXOG�EH�UHODWLYHO\�ORZ��+RZHYHU��UHVHDUFK�
ZRXOG� EH� FRPSOLFDWHG� E\� WKH� UHODWLYH� UDULW\� RI� VSHFLHV� VXFK� DV� 7�� DFDFLDHORQJLIROLDH� DQG�
0��YHQWUDOLV�� WKH� FRQIXVLRQ� RI� RWKHU� UHODWHG� VSHFLHV�� DQG� DWWDFN� E\� DQ� DUUD\� RI� LQGLJHQRXV�
SDUDVLWRLGV�DQG�GLVHDVHV��
�
7KLV�UHSRUW�UHFRPPHQGV�V\VWHPDWLF�LGHQWLILFDWLRQ�DQG�HYDOXDWLRQ�RI�VSHFLHV��SRSXODWLRQV�DQG�
VRXUFHV�RI�QDWXUDO�HQHPLHV�WKDW�ZRXOG�SURYLGH�WKH�EHVW�OLNHOLKRRG�RI�FRQWUROOLQJ�$��ORQJLIROLD�
LQ�1RUWKODQG�� DQG� VHOHFWLRQ�RI� WKH�PRVW� SURPLVLQJ� DQG� VDIH� SRSXODWLRQV� IRU� LQWURGXFWLRQ� WR�
1HZ�=HDODQG��7KH�DSSURSULDWH�FRPSRQHQWV�RI�WKLV�DSSURDFK�DUH��
��� &RPSOHWH�D�EULHI�HFRQRPLF�DQDO\VLV�RI�ELRORJLFDO�FRQWURO�DV�RSSRVHG�WR�FRQYHQWLRQDO�

FRQWURO�PHWKRGV�IRU�WKH�PDQDJHPHQW�RI�$��ORQJLIROLD�LQ�1HZ�=HDODQG��
��� 8QGHUWDNH�D�VXUYH\�RI�WKH�SODQW�LQ�1HZ�=HDODQG�WR�FKHFN�WKDW�QRQH�RI�WKH�DJHQWV�XQGHU�

FRQVLGHUDWLRQ�DUH�DOUHDG\�SUHVHQW��DQG�LI�WKHUH�DUH�DQ\�RWKHU�RUJDQLVPV�KHUH�WKDW�FRXOG�
EH�XVHG�IRU�ELRFRQWURO�SXUSRVHV�RU�WKDW�PD\�SRWHQWLDOO\�GLVUXSW�D�ELRFRQWURO�SURJUDPPH��

��� )URP�WKH�GDWD�FROOHFWHG�E\�1HVHU��������DQG�YDQ�GHQ�%HUJ��LQ�'HQQLOO�HW�DO���������DQG�
ZLWK�$XVWUDOLDQ�FROOHDJXHV��UHDVVHVV�ZKHWKHU�WKHUH�DUH�RWKHU�SRWHQWLDOO\�HIIHFWLYH��KRVW�
VSHFLILF�FRQWURO�DJHQWV�DYDLODEOH�WR�DWWDFN�RWKHU�OLIH�VWDJHV�RI�$��ORQJLIROLD�LQ�1HZ�
=HDODQG��6HOHFW��±��DJHQWV��

��� 'HWHUPLQH�WKH�DUHDV�RI�$XVWUDOLD�ZLWKLQ�WKH�QDWXUDO�UDQJH�RI�$��ORQJLIROLD�WKDW�PRVW�
UHVHPEOH�1RUWKODQG�FOLPDWLFDOO\��XVLQJ�WKH�&/,0(;�PRGHO��DQG�VHOHFW�IRXU�DSSURSULDWH�
UHVHDUFK�VLWHV��

��� 2EWDLQ�VDPSOHV�RI�$��ORQJLIROLD�IURP�1HZ�=HDODQG��6RXWK�$IULFD��DQG��±���$XVWUDOLDQ�
SRSXODWLRQV��LQFOXGLQJ�VLWHV�IURP�ZKLFK�DJHQWV�ZHUH�LQWURGXFHG�WR�6RXWK�$IULFD���DQG�
H[DPLQH�VLPLODULW\�XVLQJ�PROHFXODU�WHFKQLTXHV��

��� /RFDO�UHJXODWLRQV�DOORZLQJ��GHWHUPLQH�WKH�FRPSDWLELOLW\�RI�WKH�VHOHFWHG�FRQWURO�DJHQWV�
ZLWK�1HZ�=HDODQG�SURYHQDQFHV�RI�$��ORQJLIROLD�E\�JURZLQJ�1HZ�=HDODQG�PDWHULDO�
H[SHULPHQWDOO\�DW�IRXU�VLWHV�LQ�$XVWUDOLD�ZLWK�FOLPDWHV�VLPLODU�WR�WKDW�RI�1RUWKODQG��
&RPSDUH�SHUIRUPDQFH�RQ�1HZ�=HDODQG�DQG�ORFDO�SURYHQDQFHV�IRU���\HDUV��8VH�WKH�
GHVLJQ�WR�WHVW�WKH�VXVFHSWLELOLW\�RI�RWKHU�UHODWHG�SODQWV�ZKHUH�SRVVLEOH��

��� 6\VWHPDWLFDOO\�VXUYH\�WKH�OHYHO�RI�DWWDFN�RQ�OHJXPH�VSHFLHV�LQ�WKH�YLFLQLW\�RI�KHDYLO\�
DWWDFNHG�$��ORQJLIROLD�LQ�$XVWUDOLD��ZLWK�VSHFLDO�HPSKDVLV�RQ�$��PHODQR[\ORQ��DQG�
HVSHFLDOO\�RQ�1HZ�=HDODQG�LQGLJHQRXV�VSHFLHV�LI�SODQWHG�WKHUH��

��� &RQGXFW�KRVW�UDQJH�WHVWV�RQ�VHOHFWHG�FRQWURO�DJHQWV�LQ�$XVWUDOLD�XVLQJ��±���1HZ�
=HDODQG�OHJXPH�VSHFLHV��

��� ,I�WKH�SURJUDPPH�UHPDLQV�IHDVLEOH��DSSO\�WR�(50$�IRU�WKH�UHOHDVH�RI�VHOHFWHG�DJHQWV��
���� 3ODQ�IRUPDO�HYDOXDWLRQ�RI�WKH�LPSDFW�RI�WKH�DJHQWV�RQ�$��ORQJLIROLD�VSUHDG�DQG�

SRSXODWLRQ�G\QDPLFV�RQFH�DJHQWV�DUH�HVWDEOLVKHG��
���� ,PSRUW��TXDUDQWLQH��UHDU�DQG�UHOHDVH�DJHQWV�LQ�1RUWKODQG��



���
�
�

/DQGFDUH�5HVHDUFK�

���� 0RQLWRU�IRU�HVWDEOLVKPHQW��DQG�EHJLQ�HYDOXDWLRQ���
�
*URZLQJ�$�� ORQJLIROLD� VRXUFHG� IURP�1HZ�=HDODQG� LQ�FOLPDWLFDOO\� VXLWDEOH� VLWHV� LQ�$XVWUDOLD�
DQG� 6RXWK�$IULFD� LV� WKH�PRVW� GLUHFW� PHWKRG� WR� MXGJH� WKH� OLNHO\� VXLWDELOLW\� DQG� HIILFDF\� RI�
7��DFDFLDHORQJLIROLDH�DQG�0��YHQWUDOLV�LQ�1HZ�=HDODQG��,W�ZRXOG�UHTXLUH�D���\HDU�OHDG�WLPH�WR�
JURZ�SODQWV�RI�DSSURSULDWH�VL]H�IRU�WKLV�SXUSRVH���
�
7KH�FRVW�RI�WKH�UHVHDUFK�OLVWHG�LQ�SRLQWV��±��LV�HVWLPDWHG�DW�����±��������RYHU�WZR�\HDUV��
�

���$FNQRZOHGJHPHQWV�

�
7KLV� ZRUN� ZDV� IXQGHG� E\� WKH� 1HZ� =HDODQG� 'HSDUWPHQW� RI� &RQVHUYDWLRQ� 1RUWKODQG�
&RQVHUYDQF\�XQGHU�&RQWUDFW�����&�����
�

���� 5HIHUHQFHV�

�
$GDLU� 5-�� 1HVHU� 6�� .ROHVLN� 3� ������ $XVWUDOLDQ� VHHG�SUHYHQWLQJ� JDOO� PLGJHV� �'LSWHUD��

&HFLGRP\LLGDH��DV�SRWHQWLDO�ELRORJLFDO�FRQWURO�DJHQWV�IRU�LQYDVLYH�$FDFLD�VSS��LQ�6RXWK�
$IULFD�� ,Q�� 6SHQFHU� 15� HG�� 3URFHHGLQJV� RI� WKH� ;WK� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�
%LRORJLFDO� &RQWURO� RI�:HHGV�� �±��� -XO\� ������0RQWDQD� 6WDWH� 8QLYHUVLW\�� %R]HPDQ��
0RQWDQD��86$��3S�����±�����

'HQQLOO� *%� ������ (VWDEOLVKPHQW� RI� WKH� JDOO� ZDVS� 7ULFKLORJDVWHU� DFDFLDHORQJLIROLDH�
�3WHURPDOLGDH��IRU�WKH�ELRORJLFDO�FRQWURO�RI�WKH�ZHHG�$FDFLD�ORQJLIROLD�LQ�6RXWK�$IULFD��
$JULFXOWXUH��HFRV\VWHPV�DQG�(QYLURQPHQW��������±����

'HQQLOO� *%� ������ � :K\� D� JDOO� IRUPHU� FDQ� EH� D� JRRG� ELRFRQWURO� DJHQW� ±� WKH� JDOO� ZDVS�
7ULFKLORJDVWHU�DFDFLDHORQJLIROLDH�DQG�ZHHG�$FDFLD�ORQJLIROLD��(FRORJLFDO�(QWRPRORJ\�
�����±���

'HQQLOO� *%�� 'RQQHOO\� '� ������ %LRORJLFDO� FRQWURO� RI� $FDFLD� ORQJLIROLD� DQG� UHODWHG� ZHHG�
VSHFLHV��)DEDFHDH��LQ�6RXWK�$IULFD��$JULFXOWXUH��(FRV\VWHPV�DQG�(QYLURQPHQW��������±
�����

'HQQLOO�*%��*RUGRQ�$-�������&OLPDWH�UHODWHG�GLIIHUHQFHV� LQ� WKH� HIILFDF\�RI� WKH�$XVWUDOLDQ�
JDOO�ZDVS��+\PHQRSWHUD��3WHURPDOLGDH��UHOHDVHG�IRU�WKH�FRQWURO�RI�$FDFLD�ORQJLIROLD�LQ�
6RXWK�$IULFD��(QYLURQPHQWDO�(QWRPRORJ\����������±�����

'HQQLOO� *%�� 'RQQHOO\� '�� 6WHZDUW� .�� ,PSVRQ� )$&� ������ ,QVHFW� DJHQWV� IRU� WKH� ELRORJLFDO�
FRQWURO� RI� $XVWUDOLDQ�$FDFLD� VSHFLHV� DQG�3DUDVHULDQWKHV� ORSKDQWKD� �:LOOG��� 1LHOVRQ�
�)DEDFHDH��LQ�6RXWK�$IULFD��,Q��2OFNHUV�7��+LOO�03�HGV�%LRORJLFDO�FRQWURO�RI�ZHHGV�LQ�
6RXWK�$IULFD������±�������$IULFDQ�(QWRPRORJ\�0HPRLU������±����

'RQQHOO\� '� ������ 7KH� SRWHQWLDO� KRVW� UDQJH� RI� WKUHH� VHHG�IHHGLQJ� 0HODQWHULXV� VS��
�&XUFXOLRQLGDH���FDQGLGDWHV�IRU�WKH�ELRORJLFDO�FRQWURO�RI�WKH�$XVWUDOLDQ�$FDFLD�VSS��DQG�
3DUDVHULDQWKHV��$OEL]LD��ORSKDQWKD�LQ�6RXWK�$IULFD��3K\WRSK\ODFWLFD�������±�����
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'RQQHOO\�'��+RIIPDQ�-+�������8WLOL]DWLRQ�RI�DQ�XQSUHGLFWDEOH�IRRG�VRXUFH�E\�0HODQWHULXV�
�YHQWUDOLV��D�VHHG�IHHGLQJ�ELRORJLFDO�FRQWURO�DJHQW�RI�$FDFLD�ORQJLIROLD�LQ�6RXWK�$IULFD��
%LRFRQWURO��������±�����

+HHQDQ� 3%� ������ 0RQWLJHQD� �)DEDFHDH��� D� QHZ� JHQXV� HQGHPLF� WR� 1HZ� =HDODQG�� 1HZ�
=HDODQG�-RXUQDO�RI�%RWDQ\�������±����

+HHQDQ�3%��GH�/DQJH�3-��:LOWRQ�$'�������6RSKRUD��)DEDFHDH��LQ�1HZ�=HDODQG��WD[RQRP\��
GLVWULEXWLRQ��DQG�ELRJHRJUDSK\��1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�������±����

+LFNV�'/��&DPSEHOO�'-��$WNLQVRQ�,$(�������2SWLRQV�IRU�PDQDJLQJ�WKH�.DLPDXPDX�ZHWODQG��
1RUWKODQG�� 1HZ� =HDODQG�� 6FLHQFH� IRU� &RQVHUYDWLRQ� �����:HOOLQJWRQ�� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��

,/',6� ������ ,QWHUQDWLRQDO� /HJXPH� 'DWDEDVH� 	� ,QIRUPDWLRQ� 6HUYLFH��
KWWS���ZZZ�LOGLV�RUJ�/HJXPH:HE���

.ROHVLN�3��$GDLU�5-��(LFN�*�������1LQH�QHZ�VSHFLHV�RI�'DVLQHXUD��'LSWHUD��&HFLGRP\LLGDH��
IURP�WKH�IORZHUV�RI�$XVWUDOLDQ�$FDFLD��0LPRVDFHDH���6\VWHPDWLF�(QWRPRORJ\��������±
�����

0DUFKDQWH�+��0DUFKDQWH�(��)UHLWDV�+�������,QYDVLRQ�RI�WKH�3RUWXJXHVH�GXQH�HFRV\VWHPV�E\�
WKH�H[RWLF�VSHFLHV�$FDFLD�ORQJLIROLD��$QGUHZV��:LOOV���HIIHFWV�DW�WKH�FRPPXQLW\�OHYHO��
,Q��&KLOG�/(��%URFN�-+��%UXQGX�*��3UDFK�.��3\VHN�3��:DGH�30��:LOOLDPVRQ�0�HGV�
3ODQW�LQYDVLRQ��(FRORJLFDO�WKUHDWV�DQG�PDQDJHPHQW�VROXWLRQV��/HLGHQ��7KH�1HWKHUODQGV��
%DFNKX\V�3XEOLVKHUV��

1HVHU�2��3ULQVORR�*/�������6HHG�IHHGLQJ�VSHFLHV�RI�%UXFKRSKDJXV�$VKPHDG��+\PHQRSWHUD��
(XU\WRPLGDH�� DVVRFLDWHG� ZLWK� QDWLYH� $XVWUDODVLDQ� DFDFLDV� WKDW� DUH� LQYDVLYH� LQ� 6RXWK�
$IULFD��ZLWK�WKH�GHVFULSWLRQ�RI�WZR�QHZ�VSHFLHV��$XVWUDOLDQ�-RXUQDO�RI�(QWRPRORJ\�����
��±����

1HVHU�6�������7ULFKLORJDVWHU�DFDFLDHORQJRIROLDH��)URJJDWW���+\PHQRSWHUD��3WHURPDOLGDH��±�D�
EXG� JDOO� ZDVS� RI� ORQJ�OHDYHG� DFDFLD�� $FDFLD� ORQJLIROLD� �$QGU���:LOOG�� 8QSXEOLVKHG�
UHSRUW�RI�WKH�3ODQW�3URWHFWLRQ�5HVHDUFK�,QVWLWXWH���3UHWRULD��

1HVHU� 6� ������ $� PRVW� SURPLVLQJ� EXG�JDOOLQJ� ZDVS�� 7ULFKLORJDVWHU� DFDFLDHORQJRIROLDH�
�3WHURPDOLGDH���HVWDEOLVKHG�DJDLQVW�$FDFLD� ORQJLIROLD� LQ�6RXWK�$IULFD�� ,Q��3URFHHGLQJV�
RI� WKH�9,WK� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�%LRORJLFDO� FRQWURO� RI�:HHGV�� ��±���$XJXVW�
������9DQFRXYHU��&DQDGD��3S�����±�����

2UFKDUG�$(��:LOVRQ�$-*�������)ORUD�RI�$XVWUDOLD�9RO����%��&DQEHUUD��$XVWUDOLD��
335,� � ������%LRFRQWURO� DJHQWV� DJDLQVW� DOLHQ� LQYDVLYH� VSHFLHV� LQ� I\QERV��$FDFLD� ORQJLIROLD��

KWWS���ZZZ�DUF�DJULF�]D�LQVWLWXWHV�SSUL�PDLQ�GLYLVLRQV�ZHHGVGLY�I\QERVHOHFWURQLF�DFDORQ
�KWP�

:DJVWDII� 6-�� +HHQDQ� 3%�� 6DQGHUVRQ� 0-� ������ &ODVVLILFDWLRQ�� RULJLQV�� DQG� SDWWHUQV� RI�
GLYHUVLILFDWLRQ� LQ� 1HZ� =HDODQG� &DUPLFKDHOLQDH� �)DEDFHDH��� $PHULFDQ� -RXUQDO� RI�
%RWDQ\���������±������

:DOWHU�+��/HLWK�+�������.OLPDGLDJUDP�:HOWDWODV���*XVWDY�)LVFKHU�9HUODJ��-HQD��*HUPDQ\��
:HEE�&��6\NHV�:��*DUQRFN�-RQHV�3�������)ORUD�RI�1HZ�=HDODQG�9RO�����%RWDQ\�'LYLVLRQ��

'6,5�1HZ�=HDODQG��
:KLEOH\�'-(�������$FDFLDV�RI�6RXWK�$XVWUDOLD��*RYHUQPHQW�3ULQWHU��6RXWK�$XVWUDOLD��
�


